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} What we know:
◦ Most drugs of abuse easily cross the placenta and 

can affect fetal brain development.
◦ In utero exposures to drugs can have long-

lasting implications for brain structure and 
function.
◦ Substance use disorders among pregnant women 

continues to be a major public health concern.
◦ Recent data suggest that nearly 25 million 

Americans aged 12 or older are current illicit 
drug uses (9.2% of population)



} What we know:
◦ An annual average of the US population of pregnant 

women report cigarette usage at 16-17% and 8.5% 
report use of alcohol during pregnancy.
◦ Drugs can alter fetal development through a wide 

variety of mechanisms.
◦ Drugs can also act directly on the uterus and/or 

placenta, heart, lungs, and brain of the mother. 



} What we don’t know
◦ Research is still in its formative stages
◦ How developmental timing, dosages, and genetics 

affect these processes
◦ How do we separate out the effects due to pre-

natal exposure to drugs and postnatal environment 
and socioeconomic status?
� Maternal depression/mental health
� Poor quality of the home environment
� Low maternal IQ
� Stressful life events
� Maternal child-parent interaction 



} The impact of alcohol on developing fetus
◦ 1996 Institute of Medicine Report to Congress – “Of 

all the substances of abuse (including cocaine, 
heroin, and marijuana), alcohol produces by far the 
most serious neurobehavioral effects in the fetus.” 
(Institute of Medicine, 1996).
◦ It appears that all, or nearly all, drugs impact the 

developing brain causing neurobehavioral effects in 
the fetus that can be life-long. 
◦ Women tend to be poly drug users and alcohol is 

almost always one of the drugs.  (FASD clinic data)



} Amount of alcohol/substances
} Pattern of exposure - binge vs chronic
} Developmental timing of exposure
} Genetic variation
} Maternal characteristics
} Synergistic reactions with other drugs
} Interaction with nutritional variables





Source: Clarren, S,K.









} Areas of the brain most impacted by alcohol and drugs 
negatively affect the development of Executive 
Functioning.

} Executive Functions involve:
} • focus- concentrating on a task;
} • cognitive flexibility -thinking outside of the box or 

adjusting to changing priorities;
} • working memory- holding information in your mind and 

working with it—for example, doing mental arithmetic or 
understanding a story; and

} • inhibitory control -the ability to go off “auto-pilot” and do 
what is appropriate, even though you want to do something 
else.



} Areas of the Brain involved in Executive 
Functions include:
◦ Prefrontal cortex in concert with other parts of the 

brain, including the anterior cingulate and parietal 
cortex and the hippocampus
◦ The executive functions are a set of processes that 

have to do with managing oneself and one’s 
resources in order to achieve a goal. It is an 
umbrella term for the neurologically-based skills 
involving mental control and self-regulation.







§ The brain must properly 
process information from 
the senses to develop:
§ concentration and organization
§ academic learning ability 
§ the capacity for abstract 

reasoning
§ specialization of each side of 

the body and brain
§ self-esteem 
§ self-control



} Sensory Integration 
begins at conception, and 
continues through 
childhood (maturing at 8-
10 years but capable 
change)

} Continues to be refined 
throughout our lifetime

} Many children with 
prenatal substance 
exposure have sensory 
integration problems



} See - Vision
} Hear - Auditory
} Smell - Olfaction
} Taste - Gustatory
} Touch – Tactile
} 2 more
} What are they?



} Proprioception } Vestibular



} Sensory Integration is a 
neurological and 
developmental process 

} Takes place in the central 
nervous system

} Involves  ability to take in 
information through the 
senses, organize it in our 
brains and use it to respond 
appropriately





“Sensory processing and self-regulation constructs attempt 
to help sort out why some children have difficulty 
interacting effectively with objects and persons in their 
environment.”

Walker,  K. (2000)

Sensory Processing and Self Regulation



} Sensory processing and self regulation describe 
traits and behaviors that are observed very early 
in normal development.

} Sensory processing refers to the neural 
processing of sensory stimuli in the brain.

} Self Regulation is the brain’s ability to organize 
sensation in order to
◦ calm oneself
◦ delay gratification
◦ tolerate change 
◦ attend or focus



“Executive Control”

Behavior Regulation 

Emotion Regulation

Attention Regulation

Basic Physiological Regulation





•SENSORY OVERLOAD 
(Shutdown or Disorganized 
Behavior)

•EMOTIONAL LABILITY/
IRRITABILI1Y/INSTABILITY

•DIFFICULTY IN INTER-
PERSONAL RELATIONSHIPS

•LEARNING PROBLEMS
•BEHAVIOR PROBLEMS
•POOR SELF-ESTEEM
•PERCEPTUAL PROBLEMS





} No two children with pre-natal drug exposure 
are alike.

} Most behaviors are associated with sensory 
processing problems:
◦ Hyperactivity-- seeking movement to 

stimulate vestibular and proprioceptive 
systems or not moving to modulate incoming 
stimuli
◦ Inattentiveness- either over stimulated and 

can’t focus on one thing or under-stimulated 
and can’t be aroused by anything other than 
very powerful stimuli.





◦ Low muscle tone– hypotonia--tires easily, may 
move in rapid uncontrolled ways, can’t sit still, 
problems with fine motor control, falls out of 
chair.
◦ Poor stress tolerance—have trouble with noisy or 

visually busy environments or situations in which 
expectations are not in line with their sensory 
needs.
◦ Stress points - triggered easily and slow to return 

to baseline.  Many of these young children remain 
in the fight-flight-freeze mode, UNABLE, NOT 
UNWILLING, to calm and think through a problem.





The cornerstone of 
intervention with 
substance-exposed 
newborns (and 
young children) is 
discovering their 
tolerance for 
interaction –

Harwood & 
Kleinfeld



} What is state regulation?
◦ State is a group of characteristics 
that regularly occur together; 
body activity, eye movements, 
facial movements, breathing 
pattern, and level of response to 
external stimuli

(e.g., handling) and internal 
stimuli (e.g., hunger).

Blackburn, S & Blakewell-Sachs (2003). Understanding the Behavior of Term . Infants. White Plains, NY: March of 
Dimes Birth Defects Foundation 35



36

GAS

“revved 
up”

“dampened 
down”

BRAKE

Stressor
(Constance M. Lillas, Ph.D.; 1999 
Slide courtesy of A. Pinto, 
Ph.D. 2005)

“Gleam in the Eye”

Attentive, 
Interested, 

Engaged, Joyful
excited

agitated

nervous

angry

shouting

panicked

ragefulflooded

daydreaming
withdrawn

indifferent

flat

sad

alert, not 
processing

dampened

depressed

frozenterror

Arc of State Regulation





} Infancy - poor sleep patterns, difficulty 
feeding, fussy/irritable temperament, 
prolonged crying, difficult to soothe/comfort, 
over/under reactive to stimuli or sensations, 
difficulty forming attachment

} Toddler/Early Childhood – aggressive, 
highly active and impulsive, poor attention 
span, disorganized, no sense of danger, poor 
sleep patterns, pica, self-injurious, fight/flight 
behaviors



} Behaviors associated with 
prenatal exposure are 
caused by CNS (brain) 
damage.  

} Environmental factors can 
compound the problem 
(domestic violence, 
neglect/abuse, poverty, 
teen or single parent, 
parental substance abuse)

} Multiple disruption from 
relative or foster care 
placements due to behavior 
disrupts attachment which 
is critical to sound 
social/emotional 
development



} Early diagnosis before age 6 considered a Universal 
Protective Factor in FASD (Streissguth, 1996)

} Early intervention services can ameliorate delays and 
prevent further delays

} The most significant period of brain development and 
opportunity for plasticity are the first 3-5 years

} Caregivers understanding of brain-based behaviors 
can lessen disruptions in foster care/adoptive 
placements and create greater opportunity for secure 
attachment (Families Moving Forward)

EARLY INTERVENTION WORKS!!!
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