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Objectives

 1. Know the developmental and behavioral consequences of 

prenatal exposure to illicit drugs (eg opioids, cocaine, 
methamphetamines) 

 2. Know the features of fetal alcohol spectrum disorders 

 3. Understand the developmental and behavioral characteristics of 

children with fetal alcohol spectrum disorders



Wait? Why does any of this matter? 



Case

 You are meeting with a 3 year old and his adoptive parents for the 

first time.  

 He was placed in foster care shortly after birth due, in part, to 

maternal polysubstance abuse, including heroin, alcohol, and 

occasional cocaine. After birth, child developed Neonatal Opioid 

Withdrawal syndrome and was treated appropriately.

 He as initially placed in foster care with relatives, but removed due 

to additional concerns of substance abuse and neglect. 



 He appears more hyperactive and impulsive than you would expect 

from a 3 year old.  

 He only speaks in short 2 word phrases

 He has difficulty with holding a crayon and drawing a circle.

 He makes great eye contact upon seeing you and brings a toy to 

show you. 



Questions? 

 To what extent does his history of in-utero substance exposure 

impact his current development and behavior?  

 What other factors could help account for his presentation? 

 What are some positive factors that can promote development?

 What are some future concerns and needs that will require 

continued monitoring in order to effectively advocate for him?



Introduction

 Overall, children exposed to substances in-utero display deficits in 

development across a variety of domains, including cognitive, 
language, academic and behavior. 

 Often, it is difficult to know how much is attributable to direct effects 

of the substance verses other social, economic and maternal 

factors. 

 Regardless, these deficits potentially impact how children interact 

within various systems (home, school, government), though often 

these deficits go underrecognized. 

 Understanding the developmental and behavioral challenges this 

population faces is important in effective advocacy across systems.  



 Currently, an estimated 6% of pregnant women report using illicit 

substances during pregnancy.  For women less than 17 years, the 
rate rises to 18%

 This does not account for use of cigarettes (16%) or alcohol (8.5%). 

 In-utero exposure to substances such as alcohol, cocaine, 

methamphetamines and opioids are believed to place children at 

risk for a variety of developmental and behavioral sequelae. 

 With the exception of alcohol, however, many of these sequela are 

non-specific and are not robustly characterized in the literature.  

 This is likely due to a variety of issues…



Challenges to Research

 In trying to characterize the direct effects of exposure to a specific in-utero 
substance, several confounder arise, including:

 Polysubstance abuse/exposure

 Frequency of use and timing of use during pregnancy

 Social-economic status

 Home environment 

 With birth parents, foster care or adopted 

 Exposure at home to substance abuse, violence, poverty 

 Maternal and/or partner co-morbid health disorders 

 Impacts home environment

 Potentially confers some genetic risk to child 

 Maternal nutrition during pregnancy 

 Maternal access to healthcare system during pregnancy 

 Controlling for these potential confounders is crucial, though often challenging 



Challenges to Research 

 Developmental and behavioral challenges following an in-utero 

drug exposure are often not present at birth.

 Long-term follow up of children and families throughout childhood 

and into adulthood is crucial, though often challenging.



Substances to Discuss today

 Cocaine

 Methamphetamine

 Opioids

 Alcohol 

 Though there are many, many others, including

 Nicotine 

 Marijuana 

 Various prescription medications 



Cocaine



Cocaine

 Pathophysiology 

 Blocks reuptake of dopamine, serotonin and norepinephrine

 Readily crosses placenta

 Affects development of frontal lobes of cerebrum → involved in 

attention, behavioral regulation and executive functioning 



Cocaine – Growth and Motor

 Low birthweight, head circumference 

 Increased suck

 High-pitched cry 

 Hyperalertness

 Irritability 



Cocaine – Cognition and 

Academic Achievement

 Prenatal cocaine exposure alone does not appear to significantly 

lower cognition or academic performance

 Individuals with prenatal cocaine exposure do perform lower on 

cognitive and academic measures, but differences are mostly due 

to environmental, social and maternal risk factors. 

 Prenatal cocaine exposure is associated with increased need for an 

Individualized Education Program.  



Cocaine – Language 

 Some studies have found small but persistent difference in language 

functioning, even after controlling for environmental, social and 

maternal factors.

 Specific areas include language syntax and phonological 
processing.

 Other studies find that, after controlling for other risk factors, 

language functioning is comparable to peers by school age. 

 Positive factors on language development include being raised in 

language enriched environment and high social-economic status. 

Also, children who underwent adoption and/or foster care had 

higher scores than those living with birth mother or relative. 



Cocaine – Executive Functioning

 Executive functioning refers to a set of cognitive abilities associated 
with planning, behavioral/emotional regulation, and impulse control

 Viewed to be important component of decision making, social skill 
development and carrying out multiple-step tasks.

 Prenatal cocaine exposure believed to produce subtle, independent 
effects on executive functioning.  

 Specific areas of executive functioning and attention impacted 
include:

 Sustained attention 

 Impulse control 

 Reaction times

 Some studies suggest a dose-dependent response, with children of 
exposure to higher amounts of cocaine in-utero demonstrated less 
impulse control than those with minimal to no exposure.  



Cocaine – Behavior 

 Some behavioral challenges observed in children with prenatal 

cocaine exposure include difficulties in self-regulation, negative 
affect and decreased adaptability

 Many of these findings moderated by social economic and 

environmental factors. 

 There is some evidence for a dose-response effect, though overall 

effect sizes remain low.  

 Future, longitudinal studies are needed to evaluate for risk-taking 

behaviors in adolescents with prenatal cocaine exposure. 



Methamphetamines 



Methamphetamine 

 Pathophysiology

 Blocks reuptake of dopamine.  

 Initially leads to a euphoria

 Can cause maternal hypertension, vasoconstriction and decreased 

blood flow to the fetus. 

 Most developmental outcome data comes from the Infant 

Development, Environmental and Lifestyle Study (IDEAL) conducted 

in the United States and New Zealand. 



 Studies following a cohort of 66 children from birth to 14 years from 

1980’s and 1990’s found that children demonstrated increased 
aggression and behavioral problems, as well as decreased 

academic performance.  

 Limitations include lack of control for high rates of poly-substance 

exposure.  



Methamphetamine – Growth and 

Motor

 Decreased weight, head circumferences and height in first 3 years 

of life

 Congenital anomalies 

 Cleft lip

 Congenital heart defect

 Subtle fine motor deficits at one year of age, that resolved by 3 

years.  



Methamphetamines – Cognitive 

and Behavior

 Difficulties in visual-motor integration, attention, verbal and spatial 

memory.  

 Increased externalizing behaviors, difficulties with attention and 

withdrawal by 5 years of age. 

 Decreased risk of externalizing and internalizing behaviors in children 

living in more responsive home environments with decreased reports 

of parental stress. 

 Decreased inhibitory control, as measured on a Stroop test. 





Opioids



Opioids

 Pathophysiology

 Class of drugs that bind to four types of protein receptors 

 Used legally for pain control and as an illicit substance 

 Cause analgesia, euphoria, somnolence, decreased anxiety

 Significant increase over the past decade

 Large increase in 18-25  year old bracket, which includes women of child-
bearing age. 

 Most longitudinal developmental studies are from the 1990’s, prior to the 
current opioid epidemic. 

 Increased risk of pre-eclampsia, premature labor, IUGR, placental 
abruption 

 Exposed infants at risk of developing Neonatal Opioid Withdrawal 
Syndrome (NOWS) 



Neonatal Opioid Withdrawal 

Syndrome

 Describes symptoms often experienced by infants exposed in-utero 

to opioids, including methadone and illicit substances such as 
heroine. 

 Characterized by: 

 Irritability

 Vomiting, diarrhea

 Poor feeding

 Tachypnea 

 Hypertonicity 

 Oftentimes treated with small doses of an opioid to reduce 

symptoms of withdrawal



Opioids: Developmental Outcomes

 Several studies have assessed cognitive functioning of opioid 
(specifically methadone) exposed children, with mixed results.

 Early studies from the 1990’s and earlier suggest that children exposed 
to opioids have difficulties with inattention, hyperactivity, motor and 
cognitive impairments.  

 Overall, studies suggests that children exposed to methadone:

 Prior to 2 years of age, cognitive scores can be lower than peers, though by 
2 years, studies show cognitive scores ranging from no difference to slightly 
lower than unexposed peers at 2 years of age. 

 One study found that approximately 1/3 of children had significant (>1.5 SD) 
delays in motor development at 6 months

 Many studies reported polysubstance abuse

 Variable attrition rates and maternal methadone usage 



 Some studies of children past 2 years of age report the following: 

 increased disruptive behaviors

 lower cognitive functioning 

 Lower expressive and receptive language scores

 Lower reading and arithmetic scores

 Some studies report no to minimal difference.

 School aged children – importance of environmental/home factors. 

 One study found that children born exposed to opioids but adopted at 

an early age had normal cognitive and academic functioning

 These children still had high rate of symptoms consistent with ADHD, 

though significantly less than those raised with their birth families. 



Alcohol 



Fetal Alcohol Spectrum Disorder

 Describes a range of postnatal effects due to prenatal alcohol 

exposure

 The spectrum includes:

 Fetal Alcohol Syndrome

 Partial Fetal Alcohol Syndrome

 Alcohol-related Neurodevelopmental Disorder

 Alcohol-related birth defects

 Neurodevelopmental disorder associated with Prenatal Alcohol 

Exposure

 Estimated prevalence in USA is 1-5%1



 Fetal Alcohol Syndrome: 

 Characteristic facial features

 Thin upper lip

 Smooth philtrum 

 Narrow palpebral fissures

 Growth restriction

 Functional neurological impairment

 Partial FAS:

 Confirmed prenatal alcohol exposure

 At least 2 of 3 facial features

 May have growth restriction

 Functional neurological impairment 



 Alcohol Related Neurodevelopmental Disorder

 Confirmed prenatal alcohol exposure

 Minimal to no facial features

 May have growth deficiency

 Functional neurological impairment 

 Alcohol-related Birth Defects

 Confirmed prenatal alcohol exposure

 At least one congenital defect associated with alcohol exposure



FASD: Cognitive and Motor

 Average IQ in the 70’s for FASD. (average is considered 85-115)

 Decreased hand-eye coordination

 Poor fine motor control and balance

 Deficits in visual motor integration 

 Some evidence for gross motor deficits with moderate to heavy 

exposure to alcohol. 



FASD: Attention and Executive 

Functioning 

 Difficulty with establishing and sustaining attention

 Maintaining visual attention is thought to be more impaired than 

maintaining auditory attention. 

 Impaired response inhibition and response times

 Decreased verbal fluency 

 Lower performance on planning and problem solving multiple-step 

tasks

 Some studies suggest difficulties in working memory. 



FASD: Language

 Compared to unexposed children, children with FASD exhibit 

greater difficulty with:

 Articulation

 Grammar

 Word ordering

 As children become older, difficulties in language syntax become 

more prominent

 Overall, expressive language appears to be impacted more than 
receptive language 



FASD: Adaptive

 Adaptive skills are skills gained throughout the lifespan promote 

independent living. 

 An important marker of everyday functioning

 Children with FASD experience deficits across multiple domains of 

adaptive functioning 

 One study of with a mean age of 17 years found adaptive skills at a 

mean of 7 years. 

 Some studies found that adaptive skills related to communication 
and socialization decrease with age. 



FASD: Academics

 Children with FASD have worse performance in both reading and 

mathematic abilities.  

 Difficulties in reading and spelling are thought to be related to 

deficits in working memory 

 Difficulties in mathematics are thought to be related to deficits in 

visual spatial skills. 



FASD: Behavioral/Emotional 

 Most common co-morbid mental health disorders that occur with 

FASD include:

 ADHD

 Depression

 Anxiety/PTSD

 Oppositional Defiant Disorder/Conduct Disorder

 High rate of comorbid ADHD with FASD

 Some estimates predict a 10 fold increase in ADHD relative to general 

population

 Other studies estimate the prevalence of ADHD in FASD is 50-95%



Summary

 Children with in utero drug exposure are at risk for a variety of 

developmental and behavioral sequalae

 Not all these sequalae are the direct result of substance exposure, 

though isolating direct effects of a substance exposure is difficult

 Always remember to consider co-morbid medical social, genetic 

and maternal factors.  

 Overall, children are at risk for deficits in cognitive, executive 

functioning and behavioral regulation

 Further research into long-term outcomes is needed to better meet 

the medical, educational and social needs of this population.



Thank you! 

Questions? 


