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Objectives

• Describe the history of our understanding prenatal exposure to 
alcohol on neurodevelopment

• Trace the brain-based developmental and behavioral manifestations
of prenatal alcohol-related brain injury across childhood and 
adolescents

• Highlight similarities and differences between other 
neurodevelopmental disorders such as autism and ADHD

• Barriers to diagnosis & how these have shaped hesitancy to 
diagnose children and adults with FASD (and what you can do about 
it)



“Each Of Their Mothers Was An Alcoholic”

Jones, Kenneth L, and David W Smith. 
"Recognition of the fetal alcohol 
syndrome in early infancy." The 
Lancet 302.7836 (1973): 999-1001. 
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“Something’s wrong with my child…”

Comparison of the face (A) and interior brain (B) of a normal mouse embryo and one damaged by 
alcohol (C&D). The nostrils are abnormally positioned (C), the brain is missing midline structures (D)



Sensitive Periods of Embryological 
Development



Alcohol Kills Specific Cells In The Developing Brain 
Depending Upon The Stage Of Development

A 10-day mouse embryo
(corresponding to a 28-day human embryo)

Cells killed by alcohol have 
taken up dark blue stain



A Brain-Based Disorder with 
Behavioral Manifestations

Hypothalamus
appetite, emotions, 
temperature, and 
pain sensation 

Cerebellum
coordination 
and movement

Basal Ganglia
spatial memory, switching gears, 
working toward goals, predicting 
behavioral outcomes, and the 
perception of time

Corpus Callosum
passes information 
from the left brain 
(rules, logic) to the 
right brain (impulse, 
feelings) and vice 
versa 

Hippocampus
memory, learning, 
emotion

Frontal Lobes 
impulses and 
judgment; controls 
executive function 

Amygdala
emotions

Source: Dr. Sarah Mattson, University of San Diego

Presenter Notes
Presentation Notes
FASDs are global brain injuries.Areas of the brain that may be affected by PAERespective functions that are commonly seen in individuals with FASD.



• Fetal alcohol syndrome 
occurs in about 1 in 1,000 
children (facial features, 
growth deficits and 
neurocognitive disabilities)

• The greater continuum of 
fetal alcohol spectrum 
disorders occurs in at least 
1:100 children

• More recent estimates are 
2-5% in the US general 
population



Streams of Child Development
“Normal development proceeds in an orderly, timed, and sequential 
process that occurs with such regularity that it is predictable” (Gesell)

• Gross/Fine Motor
• Speech, Language & 

Communication
• Cognitive
• Adaptive
• Social/emotional



The Neurodevelopmental Disorders
Global developmental delay

Fetal alcohol spectrum 
disorders

Intellectual disabilityAutism spectrum 
disorders

Speech/language 
disorders

Attention deficit/ hyperactivity disorder



What’s in a Diagnosis?



What’s in a diagnosis?

• The primary reason for diagnosis is intervention
• Diagnosis allows education of caregivers about the disabilities 

associated with the neurodevelopmental disorder (such as 
FASD) and anticipatory guidance for risks and current or future 
need for interventions

• Allows individuals with FASD to better understand their 
strengths and weaknesses (“blind spots”)

• Ideally, diagnosis allows access to disability services



Normal Development

Temperament , 
sleep, and ability 
to be soothed 
(emotional 
regulation)

Motor: walking by age 
12-18 months

Speech/language

Social Interaction:
Eye contact, reactive smile

Age  3 years
Parallel play, two-word phrases,
Sustained, symbolic play

Interactive play, 3-word phrases,
symbolic play, goal-directed behavior, 
self regulation

Birth



The Neurodevelopmental disorders

Intense 
temperament , 
poor sleep, 
difficult to sooth 
(dysregulation)

Gross & fine motor delays

Speech delay

Social Interaction:
Unsustained or absent eye contact, 
Inconsistent or absent reactive smile

Age  3 years

Absence of interest in other children, 
poor eye contact, lack of sustained play, speech delay,
hyperactivity, poor sleep, tantrums

Lack of interactive play, hyperactivity,
aggressive behavior, tantrums, poor 
sleep, difficulty with transitions

Birth



Developmental Challenges in Children 
with an FASD: Ages 4-12 years

• Difficulties with receptive language compared to expressive language (auditory processing); 
difficulties with conversation

• Difficulties in peer interactions (reading non-verbal cues, auditory processing, 
emotional/behavioral dysregulation, inappropriate interpersonal boundaries)

• Hyperactive, poor attention, disorganized (often referred for ADHD evaluation by age 3-4 
years)

• Impulsivity, lack of awareness of danger and consequences
• Learning challenges (learns it then forgets it)
• Difficulties with tasks of daily living (“you should be able to do this at your age”)
• Confabulation
• Aggressive behavior
• High risk for school suspension or expulsion (as early as kindergarten)
• Sleep difficulties



Developmental Challenges of Adolescents 
with an FASD: Ages 13-21 years
• Increasing gap between chronological age and developmental age, especially in adaptive 

function (tasks of daily living, maintaining safety, difficulties with managing time and money), 
“18 going on 10”

• Difficulties with receptive language (auditory processing), reading nonverbal social cues, 
engaging in back-and-forth conversation

• Difficulties making and keeping friends
• Poor interpersonal boundaries, sexually inappropriate behavior
• Gullibility, easily swayed by others to do acts they would not do alone
• Confabulation, taking possessions of others, stealing
• High risk for school failure/drop out
• High risk for involvement with deviant peers, gangs, and the juvenile justice system
• Parent-child relationship difficulties including increasing use of aggression and destructive 

behavior in the home
• Emotional/behavioral dysregulation
• Increased risk of alcohol and/or substance use 
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Individuals with FASD

Typical Developmental Trajectory

Adaptive Function and Intellectual 
Disability Equivalence



Developmental Age And FASD



Similarities of autism with FASD

• Speech delay
• Difficulty with transitions
• Sensory processing issues
• Challenges with interpersonal interactions often manifested as 

aggressive behavior
• Emotional and behavioral dysregulation
• Difficulties with sleep



What distinguishes FASD from autism?
• Good eye contact
• Overly friendly with poor interpersonal boundaries (as opposed to 

preference for solitary play)
• Higher risk for behavioral challenges to be viewed as a psychiatric 

disorder or “emotional disturbance”
• Behaviors viewed as willed behaviors instead of a manifestation of a 

disability
• Learning challenges are often viewed as simple issues with attention 

and motivation (ADHD)
• Higher risk for juvenile justice system involvement



How is FASD different from ADHD?

• Adaptive function decreases relative to chronological age over time in 
children with an FASD

• Emotional/behavioral dysregulation and anxiety in children with FASD are 
often primary causes of ADHD-like symptoms (treatment is different)

• Children with FASD are less likely to respond to stimulant medications 
used to treat ADHD

• ADHD often improves with age and brain maturation; FASD often worsens 
compared to chronological age

While children with FASD and ADHD both have challenges in executive 
function (working memory, attention, behavioral regulation, inhibition): “the 
man with the plan”



The Synergistic Effect Of ND-PAE And PTSD On 
Neurodevelopment

• Of 1,400 children diagnosed with FASD, 70% were no longer in 
the care of their birth parents and had on average three out-of-
home placements.

• At least 34% were physically abused and 24% sexually abused. 
• Prenatal exposure to alcohol coupled with traumatic childhood 

experiences compound to result in a higher risk of difficulties in 
speech, language comprehension, intelligence, attention, 
memory, and a range of emotional and behavioral issues 
compared to prenatal alcohol or trauma alone.

Price, Alan, et al. "Prenatal alcohol exposure and 
traumatic childhood experiences: A systematic 
review." Neuroscience & Biobehavioral Reviews 80 
(2017): 89-98.

Astley, S. J. (2010). Profile of the first 1,400 patients 
receiving diagnostic evaluations for fetal alcohol spectrum 
disorder at the Washington State Fetal Alcohol Syndrome 
Diagnostic & Prevention Network. Can J Clin 
Pharmacol, 17(1), e132-e164.



Sites of the brain affected by PRENATAL ALCOHOL EXPOSURE are highlighted in 
YELLOW. Sites affected by CHRONIC STRESS are highlighted in RED. Note not only the 
overlap of affected brain areas, but involvement of the prefrontal cortex that regulates the 
more central parts of the brain that control emotional response. 



FASD does not only affect the brain
• Maternal alcohol consumption increases circulating proinflammatory cytokine exposure to the 

fetus. Because alcohol levels persist longer in the blood of the fetus than in the mothers’, it is 
possible that circulating fetal proinflammatory cytokines from alcohol exposure affect 
inflammatory responses long after birth

• PAE with consequent increased fetal proinflammatory cytokine levels may underlie some of the 
cognitive impairments seen with FASD

• Secondary medical disabilities related to immune dysregulation (i.e., autoimmune or 
inflammatory reactivity)

• Higher rates of upper respiratory infection and recurrent serious otitis media (middle ear 
inflammation)

• Higher incidence of infection and immune-related pathologies, such as urinary tract infection, 
meningitis and the  chronic autoimmune neuromuscular disease

• Choline as an immune system regulator

• Alcohol-related birth defects
Noor, S., & Milligan, E. D. (2018). Lifelong impacts of moderate prenatal 
alcohol exposure on neuroimmune function. Frontiers in immunology, 9, 1107.



Barriers to FASD Diagnosis
• Lack of awareness of FASD prevalence, manifestations, and diagnostic criteria
• Discomfort of professionals in approaching discussion of prenatal exposures
• Lack of systematic screening for prenatal alcohol exposure by obstetricians, 

pediatricians, psychiatrists, psychologists, and social workers
• Underreporting of alcohol use during pregnancy due to stigma and fear of 

repercussions
• Lack of biological marker for diagnosis of FASD
• The relatively “hidden” nature of the disorder, with a large proportion of those with 

FASD presenting with no overt outward physical signs (~90%)
• Lack of system-level resources for interventions services specific to a FASD 

diagnosis

Grubb, M., Golden, A., Withers, A., Vellone, D., Young, A., & McLachlan, K. (2021). Screening 
approaches for identifying fetal alcohol spectrum disorder in children, adolescents, and adults: A 
systematic review. Alcoholism: Clinical and Experimental Research, 45(8), 1527-1547.



A history of prenatal alcohol exposure is 
the basis of a diagnosis of an FASD

Diagnosis

& Intervention

Neurodevelopment
al Challenges

Prenatal Alcohol 
Exposure



Alcohol Consumption And Binge Drinking During  
Pregnancy Among Adults Aged 18–49 Years 

United States, 2018–2020 

• 13.5% of pregnant adults reported current drinking 
• 5.2% reported binge drinking
• Both measures were 2 percentage points higher than during 

2015–2017
• Pregnant adults with frequent mental distress were 2.3 and 

3.4 times as likely to report current and binge drinking, 
respectively compared with those without frequent mental 
distress. 

Gosdin, Lucas K., et al. "Alcohol Consumption and Binge Drinking During 
Pregnancy Among Adults Aged 18–49 Years—United States, 2018–
2020." Morbidity and Mortality Weekly Report 71.1 (2022): 10.



Screening for Prenatal Alcohol Exposure

• How far along in your pregnancy were you when you discovered you 
were pregnant?

• Did you have any medical problems during your pregnancy?
• Were you prescribed any medications during your pregnancy? 
• Before you knew you were pregnant, how much alcohol (beer, wine, 

or liquor) did you drink? 
• After you found out you were pregnant, how much alcohol did you 

drink?
• What about other  substances such as cannabis, cocaine or other 

drugs?



FASD Interventions

• Education of parents, foster parents and teachers
• Family-focused interventions, parent training, re-framing 

behaviors, use of antecedent strategies
• Direct child interventions with community-based services 

(early intervention, special education, vocational education)
• Realistic expectations guided by strengths (start where the 

child is)
• Put supports in place before the child fails, not based on 

threshold of need
• Coordination across services across systems and 

developmental ages



Bending the Trajectory towards Independence 



What do New York City and North Dakota 
have in common?



North Dakota Disability Criteria
Age Three and Up (NDAC 75-04-06) 
An individual is eligible for IID/DD Program Management services if he or she meets one of the 
three following criteria: 

1.The individual has been diagnosed by an appropriately licensed professional with an intellectual 
disability, which is severe enough to constitute a developmental disability in accordance with the 
definition of developmental disability in North Dakota Century Code section 25-01.2-01

2.The individual has been diagnosed by an appropriately licensed professional with a condition of 
intellectual disability, which is not severe enough to constitute a developmental disability, and 
the individual must be able to benefit from treatment and services; or 

3.The individual has a condition, other than mental illness, severe enough to constitute a 
developmental disability, which results in impairment of general intellectual functioning or 
adaptive behavior similar to that of an individual with the condition of intellectual disability, and 
the individual must be able to benefit from services and intervention techniques which are so 
closely related to those applied to an individual with the condition of intellectual disability that 
provision is appropriate. 



References
• Grubb, M., Golden, A., Withers, A., Vellone, D., Young, A., & McLachlan, K. (2021). Screening approaches for identifying fetal 

alcohol spectrum disorder in children, adolescents, and adults: A systematic review. Alcoholism: Clinical and Experimental 
Research, 45(8), 1527-1547.

• Stevens, S. A., Nash, K., Koren, G., & Rovet, J. (2013). Autism characteristics in children with fetal alcohol spectrum 
disorders. Child Neuropsychology, 19(6), 579-587.

• Khoury, J. E., & Milligan, K. (2019). Comparing executive functioning in children and adolescents with fetal alcohol spectrum
disorders and ADHD: A meta-analysis. Journal of attention disorders, 23(14), 1801-1815.

• Kingdon, D., Cardoso, C., & McGrath, J. J. (2016). Research Review: Executive function deficits in fetal alcohol spectrum 
disorders and attention‐deficit/hyperactivity disorder–a meta‐analysis. Journal of Child Psychology and Psychiatry, 57(2), 116-
131.

• Kautz‐Turnbull, C., & Petrenko, C. L. (2021). A meta‐analytic review of adaptive functioning in fetal alcohol spectrum disorders, 
and the effect of IQ, executive functioning, and age. Alcoholism: Clinical and Experimental Research, 45(12), 2430-2447.

• Kooistra, L., Crawford, S., Gibbard, B., Ramage, B., & Kaplan, B. J. (2010). Differentiating attention deficits in children with fetal 
alcohol spectrum disorder or attention‐deficit–hyperactivity disorder. Developmental Medicine & Child Neurology, 52(2), 205-211.

• Ware, A. L., Crocker, N., O'Brien, J. W., Deweese, B. N., Roesch, S. C., Coles, C. D., ... & CIFASD. (2012). Executive function 
predicts adaptive behavior in children with histories of heavy prenatal alcohol exposure and attention‐deficit/hyperactivity 
disorder. Alcoholism: Clinical and Experimental Research, 36(8), 1431-1441.



References
• Crocker, N., Vaurio, L., Riley, E. P., & Mattson, S. N. (2009). Comparison of adaptive behavior in children with heavy 

prenatal alcohol exposure or attention‐deficit/hyperactivity disorder. Alcoholism: Clinical and Experimental 
Research, 33(11), 2015-2023.

• McLachlan, K., Flannigan, K., Temple, V., Unsworth, K., & Cook, J. L. (2020). Difficulties in daily living experienced by 
adolescents, transition‐aged youth, and adults with fetal alcohol spectrum disorder. Alcoholism: Clinical and 
Experimental Research, 44(8), 1609-1624.

• Hagan, J. F., Balachova, T., Bertrand, J., Chasnoff, I., Dang, E., Fernandez-Baca, D., ... & American Academy of 
Pediatrics. (2016). Neurobehavioral disorder associated with prenatal alcohol exposure. Pediatrics, 138(4).

• Jones, K., & Smith, D. (1973). Recognition of the fetal alcohol syndrome in early infancy. The Lancet, 302(7836), 999-
1001.

• Greenspan, S., Brown, N. N., & Edwards, W. (2016). FASD and the concept of “intellectual disability equivalence”. 
In Fetal alcohol spectrum disorders in adults: Ethical and legal perspectives (pp. 241-266). Springer, Cham.

• Noor, S., & Milligan, E. D. (2018). Lifelong impacts of moderate prenatal alcohol exposure on neuroimmune 
function. Frontiers in immunology, 9, 1107.


	Common Developmental Trajectories of Children with Fetal Alcohol Spectrum Disorder
	Objectives
	“Each Of Their Mothers Was An Alcoholic”
	Slide Number 4
	Slide Number 5
	Alcohol Kills Specific Cells In The Developing Brain Depending Upon The Stage Of Development
	A Brain-Based Disorder with Behavioral Manifestations
	Slide Number 8
	Streams of Child Development�“Normal development proceeds in an orderly, timed, and sequential process that occurs with such regularity that it is predictable” (Gesell)�
	The Neurodevelopmental Disorders
	What’s in a Diagnosis?
	What’s in a diagnosis?
	Normal Development
	The Neurodevelopmental disorders
	Developmental Challenges in Children with an FASD: Ages 4-12 years
	Developmental Challenges of Adolescents with an FASD: Ages 13-21 years
	Slide Number 17
	Developmental Age And FASD
	Similarities of autism with FASD
	What distinguishes FASD from autism?
	How is FASD different from ADHD?
	The Synergistic Effect Of ND-PAE And PTSD On Neurodevelopment
	Sites of the brain affected by PRENATAL ALCOHOL EXPOSURE are highlighted in YELLOW. Sites affected by CHRONIC STRESS are highlighted in RED. Note not only the overlap of affected brain areas, but involvement of the prefrontal cortex that regulates the more central parts of the brain that control emotional response. 
	FASD does not only affect the brain
	Barriers to FASD Diagnosis
	A history of prenatal alcohol exposure is the basis of a diagnosis of an FASD
	Alcohol Consumption And Binge Drinking During  Pregnancy Among Adults Aged 18–49 Years �		United States, 2018–2020 
	Screening for Prenatal Alcohol Exposure
	FASD Interventions
	Bending the Trajectory towards Independence 
	What do New York City and North Dakota have in common?
	North Dakota Disability Criteria
	References
	References

