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OBJECTIVES

ÅIdentify neuropsychological (information processing deficits) 
associated with FASDs

ÅBecome familiar with brain imaging findings in individuals with FASDs

ÅIdentify disabilities that arise in the day to day functioning of 
individuals with FASDs

Å5ŜǾŜƭƻǇ ŀ ǎŜƴǎŜ ƻŦ ǿƘŀǘΩǎ ŀǾŀƛƭŀōƭŜ ŀƴŘ Ƙƻǿ ǘƻ ŀǇǇǊƻŀŎƘ 
interventions for individuals impacted by FASDs.
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Transgenerational Findings
--recent animal model findings

ÅImpact on information  processing neural networks in not only alcohol 
impacted children, but has currently been shown to last for three 
generations.

ÅIncreased risk for alcoholism, also currently shown for three 
generations.



FASDs considered both a birth defect 
and a developmental disability

ÅBirth defect:  a physical or biochemical abnormality that is present at 
birth and that may be inherited or the result of environmental 
influence.

ÅDevelopmental Disability:  Significant long-term problems. They may 
be physical, such as blindness. They may affect mental ability, such as 
learning disorders. Or the problem can be both physical and mental. 
The problems are usually life-long, and can affect everyday living. 
Often there is no cure, but treatment can help the symptoms. 
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Fetal Alcohol Spectrum Disorder

ÅAmount/dose

ÅTiming

ÅPrenatal environment (care, nutrition)

ÅGenetics

ÅSubsequent postnatal environment
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Binge Exposure

ÅBinge-like alcohol exposure during the brain growth spurt may be as 
devastating as chronic exposure through the pregnancy.

ÅBinge:  
Ådouble the usual amount ingested

ÅҔо ƻǳƴŎŜǎ ƻŦ ŀōǎƻƭǳǘŜ ŀƭŎƻƘƻƭ όҒ ǘƻ о ǎƘƻǘǎ ƻŦ ул-proof whiskey)

ÅCurrent standard (CDC): four or more drinks at one time.



Å501parentςchildren dyadsin a 
Michigan-based university 
hospital.

ÅChildren assessed at ages 6 to 7 
years of age.

ÅAlcohol use during pregnancy:

Å25 % denied 

Å64% Low levels of alcohol use

Å13%  Moderate/heavy use 

ÅThe table emphasizes the 
complexity of factors involved.

Å Soodet al 2001



The effect was observed at average 
levels of exposure of as low as 1 
drink per week. 

Children with any prenatal alcohol 
exposure were 3.2 times as likely 
to have Delinquent behavior 
scores in the clinical range 
compared with non-exposed 
children.

Prenatal alcohol exposure remained 
a significant predictor of behavior 
after adjusting for covariates. 

Soodet al, 2001
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Å Though not self-
fulfilling.  Substantial 
variability.

Å Soodet al., 2001
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Astley et al 2010
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Neurocognitive (The Holy Grail)
ÅExecutive Function

ÅAbstraction/judgment problems

ÅLack of control over emotions

ÅImpulsivity

Å Inappropriate/immature social behaviors

ÅDifficulty learning from consequences

ÅAttention (hallmark)

ÅVisual Spatial/Visual Motor

ÅLearning and Memory 

ÅMotor

ÅAchievement (Arithmetic/Inability to manage money)

ÅAdaptive (Greater than expected day to day deficits given their IQ)



How Researchers Look at the Brain

Neuropsychological Testing

Å Tests of information  processing

ÅStructural MRI findings 

Å smaller total brain volume 

Å smaller ǾƻƭǳƳŜ ƻŦ ōƻǘƘ ǘƘŜ ǿƘƛǘŜ ŀƴŘ ƎǊŜȅ ƳŀǘǘŜǊ ƛƴ ǎǇŜŎƛŬŎ ŎƻǊǘƛŎŀƭ ǊŜƎƛƻƴǎΦ 

Å consistent findings of alterations in the shape and volume of the corpus callosum, as well as smaller volume in the basal ganglia 
and hippocampi. 

Functional MRI

Å reduced functional connectivity between cortical and deep grey matter structures. 

Proton magnetic resonance spectroscopy

Å altered neurometabolicǇǊƻŬƭŜǎ ƛƴ ǘƘŜ ŦǊƻƴǘŀƭ ŀƴŘ ǇŀǊƛŜǘŀƭ ŎƻǊǘŜȄΣ ǘƘŀƭŀƳǳǎ ŀƴŘ ŘŜƴǘŀǘŜ ƴǳŎƭŜƛΦ

Diffusion tensor imaging

Å lower fractional anisotropy in the corpus callosum. 

Donald et al., 2015



Executive Function Deficits in FASDs and ADHD

FASD compared to no diagnosis

Dysmorphic FASD 

Ålarge ŘŜŬŎƛǘǎ ƛƴ ǇƭŀƴƴƛƴƎΣ ƅǳŜƴŎȅΣ ǎŜǘ-
shifting, and working memory

ÅModerate ŘŜŬŎƛǘǎ ƛƴ ǾƛƎƛƭŀƴŎŜ and 
inhibition

Non-dysmorphic FASD 

Ålarge ŘŜŬŎƛǘǎ ƛƴ ǇƭŀƴƴƛƴƎΣ ƅǳŜƴŎȅ ŀƴŘ ǎŜǘ 
shifting 

Åmoderate ŘŜŬŎƛǘǎ ƛƴ ǿƻǊƪƛƴƎ memory

ÅNonsignificant difference vigilance and 
inhibition

FASD compared to ADHD

Åmoderate ǘƻ ǎƳŀƭƭ ŘŜŬŎƛǘǎ ƛƴ ƅǳŜƴŎȅΣ 
planning, and set-shifting 

Å{Ƴŀƭƭ ŘŜŬŎƛǘǎ ƻƴ working memory 

Åno differences were found on measures 
of attentional vigilance  or response 
inhibition

Å great deal of neuropsychological variability within ADHD 
groups

Å fewer ǘƘŀƴ ƘŀƭŦ ƻŦ ŎƘƛƭŘǊŜƴ ǿƛǘƘ !5I5 ŜȄƘƛōƛǘƛƴƎ ǎƛƎƴƛŬŎŀƴǘ 
ƛƳǇŀƛǊƳŜƴǘ ƻƴ ŀƴȅ ǎǇŜŎƛŬŎ ŜȄŜŎǳǘƛǾŜ ŦǳƴŎǘƛƻƴ ǘŀǎƪ 

Å FASD ŘƻŜǎ ƴƻǘ ǇǊƻŘǳŎŜ ŀƴ ƛŘŜƴǘƛŎŀƭ ŎƻƎƴƛǘƛǾŜ ǇǊƻŬƭŜ ǘƻ 
ADHD.

Kingdonet al, 2016
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!ƭǎƻ ΧΦ

ÅLarge IQ impairments in
ÅFASD versus healthy controls ς20 

IQ points
ÅFASD versus children with ADHD ς

16 IQ points

ÅChildren with FASD evidenced 
greater executive functioning 
impairments than healthy 
controls and ADHD groups, even 
among studies where groups 
were matched on intellectual 
functioning

ÅFull-scale intelligence scores for FASD groups 
included in the current meta-analysis ranged from 
64 to 99, with an average of 84 for both 
dysmorphic and nondysmorphicgroups.

Kingdonet al, 2016

Streissguthet al 2004



Drawing (VMI) data

ÅAttention

ÅVigilance

ÅImpulsivity

ÅMaturation

ÅForm

ÅVisual Motor

ÅPlanning

ÅOrganization

Uecker and Nadel, 1996



White matter 
abnormalities 
in brain areas 

associated with visual 
motor integration.
Sowell, et al, 2008
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16 Object Spatial 
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