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Objectives

1. Review epidemiology and clinical considerations for NAS/ NOWS and 

prenatal substance exposure

2. Understand assessment of substance-exposed infants in the neonatal 

period and beyond

3. Discuss longer-term developmental outcomes and intervention 

strategies, with linkages to community resources



Role of CASA Volunteers

1. Observe and document child development and behavior

2. Understand the importance of the caregiving environment

3. Maintain a trauma-informed, nonjudgmental lens



Social

Bio

Psycho
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Parenting = the 
secret sauce

• Safe
• Stable
• Nurturing 
• Responsive



Addiction is an attachment disorder
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Drugs used to 

• Manage fearful/anxious mental states

• Regulate emotions

• Restore comfort

• Find an alternative to attachment functions 

that occur through relationships due to 

disruption of attachment in infancy or 

childhood

High rates of trauma in people with substance 

use disorders





Neonatal Abstinence Syndrome
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• Infants exposed to tobacco, alcohol, prescription 

medications (e.g., benzodiazepines, opioids, SSRIs), and 

illicit substances in utero may exhibit signs of physiologic 

withdrawal from these substances. 

• NAS is an expected and treatable condition that often 

follows prenatal exposure to opioids.

• Neonatal opioid withdrawal syndrome (NOWS) is a subset of 

NAS and refers to withdrawal symptoms associated 

specifically with opioid exposure. 



NOWS Hospitalizations in Virginia

Virginia Department of Health, 201710



VDH Data on Neonatal Abstinence Syndrome

VA NAS Rates

(per 1,000 births)

 2016: 6.7

 2017: 7.4

 2018: 6.9

 2019: 7.2

 2020: 5.8

 2021: 5.7

 2022: 4.8

 2023: 4.6

https://www.vdh.virginia.gov/drug-overdose-data/neonatal-
abstinence-syndrome-nas/



Expenditures

Parick SW, Davis MM, Lehman CU, Cooper WO. Increasing incidence and geographic distribution of neonatal 

abstinence syndrome: United States 2009 to 2012. J Perinatol. 2015;35:66712

• Nationwide, roughly 400,000 pregnancies annually 

affected by substance use disorder

• Nationwide, average NOWS LOS – 16 days

• Unchanged between 2000-2009

• Virginia LOS: 20 days (range 6 – 55)

• Average hospital cost ~$94,000*

*For those requiring pharmacotherapy

• Healthcare expenditures – 1.2 billion for Medicaid (2009)



Managing NOWS:
Traditional Model of Care

Neonatal Assessment
and Intervention
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Assessment Tool: Finnegan Scoring

Finnegan LP, Connaughton JF Jr, Kron RE, Emich JP. Neonatal abstinence 

syndrome: assessment and management. Addict Dis. 1975;2:141–58

Philadelphia Inquirer Nov 19, 1989
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Developed for NAS infants in 

1974

• 20 signs in total

• Various severity assigned

• Most utilized tool across 

nation (92% 2017) 

• Virginia rate (2019): 

 53% Finnegan 

47% Modified



Signs of NOWS
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Neurologic 

• Excessive or high-
pitched crying

• Short and/or irregular 
sleep patterns

• Tremors or irritability

• Skin breakdown 
(face/knees)

• Frequent sneezing 
and/or yawning

• Increased muscle 
tone

• Myoclonic jerks

• Seizures

Gastrointestinal 

• Excessive sucking

• Poor feeding

• Vomiting

• Loose stools and/or 
diarrhea

• Poor weight gain

Autonomic 

• Sweating

• Low-grade fever

• Nasal stuffiness

• Tachypnea

• Mottling of skin



Finnegan Score



Finnegan Score



Pharmacotherapy rates for NOWS

Chavan NR et al. Buprenorphine for medication-assisted treatment of opioid use disorder in pregnancy: 

relationship to neonatal opioid withdrawal syndrome. AJP Rep 2017 Oct; 7(4): e215-22.  18

Methadone exposed:

• Roughly 50-80% infants require 

pharmacotherapy

Buprenorphine exposed:

• 22-63% infants require 

pharmacotherapy 



Non-Pharmacologic Treatment

• Decreased environmental 

stimulation

– Dark room

– Quiet or white noise

• Room-in with mother, if 

feasible

• Swaddling

• Kangaroo care

• Rocking/swinging

• Non-nutritive/nutritive 

sucking*

• Massage

• Music



Feeding

• Breastfeeding 
encouraged if no illicit 
drug use or HIV*

• Demand and/or 
frequent, small 
feedings

• If formula is used, may 
need higher calories 



Changing Landscape
 Eat, Sleep and Console
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Challenging our traditional model
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Family 

Rooming 
In

NON-
Pharmacologic 

TherapyEat, Sleep 
& Console 

Staff 
support



Functional Assessment Tool

Eat    Sleep    Console  = ESC
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1. Can the baby eat?

2. Can the baby sleep?

3. Can the baby be consoled?
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Results
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• ↓Length of stay from 22.4 to 5.9 days

• ↓cost  by >$30,000 per infant

• ↓ morphine treatment from 98% to 14% of exposed infants

• Emphasis on overall clinical picture

• Feeding, weight loss, stress to infant

• Elevate non-pharmacologic care to primary intervention

• Less medication management → less monitoring → less DISTURBING



Substance exposure 
and early childhood—

Assessment and 
Intervention

Beyond the nursery
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Challenges of Studying PSE Outcomes

• No RCT exists

• Polysubstance use is the norm

• Associated psycho-social issues

• Variability in measures

• Need for long-term studies

• Changing landscape of substance use trends



Opiate Review/ NAS Outcomes

Maguire, et al. Neonatal Network 2016; 35 (5):277



Updated Review: Developmental 
Consequences of Prenatal Substance Use in 
Children and Adolescents
Guille and Aujla; Journal of Child and Adolescent Psychopharmacology, 2019

 • Prenatal tobacco and alcohol use have the most well-established impacts on 

child development, including increased risk for behavioral problems and 

deficits in academic performance.

• Prenatal marijuana use associated with deficits in executive and intellectual 

functioning among school-age children and adolescents.

 

• Prenatal opioid use and child development findings are conflicting, but 

treatment with opioid agonist therapy for opioid use disorder (e.g., methadone 

or buprenorphine) does not appear to have a negative impact on child growth, 

cognition, language abilities, sensory processing, or temperament. 

• Prenatal amphetamine and cocaine use may have a negative impact on child 

development, but effects are mediated, in part, by childhood environment.



Let’s talk 
about 

drugs…

Alcohol

Opioids (prescription, methadone, 
buprenorphine, heroin)

Cocaine

Methamphetamines

Cigarettes, marijuana

Others? 



Behnke, et al. Prenatal substance abuse: short- and long-term effects on the exposed 
fetus. Pediatrics 2013 Mar; 131(3):e1009-24. doi: 10.1542/peds.2012-3931.



Alcohol

Effects are NOT always obvious and are now part of 
“Fetal Alcohol Spectrum Disorder” 



Cigarettes

• Preterm birth

• Low BW

• Microcephaly

• Later– associated with behavior and 
attention problems



• Third most commonly used drug after 
alcohol and tobacco

– 4% of all 15-64 year olds by self report
– 11% in pregnant and controls by serum 

testing

• Lipophilic so estimated that 1/3 of the 
drug crosses the fetoplacental barrier as 
well as into breast milk

• In the last 20 years the concentration of 
THC in cannabis has gone from 3% 
(1990s) to 8% (2008) to up to 30%

THC in utero exposure



• Fetal growth restriction

• Exaggerated startle response in infants

• Poor sleep patterns in infants

• Diminished short term memory and 
verbal reasoning on the Stanford Binet in 
3-4 year olds

• Hyperactivity in adolescents

• Inattention and impaired executive 
function in adolescents

THC in utero exposure



AAP Clinical Report, 2016

Reaffirmed Sept 2022; Recs for screening and connections to resources



Primary Care

• Parental MH and social screening

• General recommendations for good 
developmental screening and 
surveillance:

– Ask about concerns and document 
progress at every well child visit

– Use a structured, validated screening tool 
at 9 months, 18 months, and 24-30 
months 



Specialty Referrals

• Consider, on case-by-case basis, 
referrals to developmental pediatrics, 
neurology, genetics…IF formal 
diagnoses might provide additional 
resources

• CPS/ child protection team, for any 
ongoing safety issues or neglect 



Social Issues

• Higher risks of co-sleeping, home 
safety concerns, child abuse and 
neglect



Interventions



Early Intervention

“Effects of toxic 
exposure” among 
eligibility for Part C/ 
EI services in VA (0-
3 years of age)

Established risk 
condition, +/- 
developmental 
delays



School Supports

Age 2+ years: Part B/ Early Childhood Special 

Education Services

IEP if meets eligibility and educational impacts 

seen

504 Plan

Positive Behavior Interventions/ Support
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Parenting = the 
secret sauce

• Safe
• Stable
• Nurturing 
• Responsive





Infant Mental Health Journal: Infancy and Early Childhood; June 2025



Examples of Collaborative 
Approaches:

• CHARM (Children and Recovery 
Mothers) in Burlington, VT

“Cross-system linkages are 
necessary to ensure services are 
coordinated across the spectrum of 
prevention, intervention, and 
treatment.”

• Center for Addiction and 
Pregnancy (CAP) at Johns 
Hopkins



Clinical and Community Interventions to Promote Early Childhood 
Development
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• Help Me Grow

• Reach Out And Read

• Video Interaction Project

• Healthy Steps

• Evidence-based home visitation models 

   (NFP, PAT, etc.)

• Parent training– Triple P, Incredible Years

• Parent/ child psychotherapies (PCIT, CPP, etc.)

• And more…and ever-growing

• VMAP 0-5 – consultation line, care navigation



https://www.earlyimpactva.org/directory

Maternal, Infant and Early Childhood Home Visiting: Evidence-Based Approaches 
to Support Early Relational Health 



Pathways for Support
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• Tier 3: 
Tier 1 + Tier 2 + Early Intervention, Early Childhood Special Ed.;

Specific behavioral therapies targeted at concerns

• Tier 2: 
Tier 1 + address social needs + connect with targeted, evidence-

based support through home visiting, parent training, other 

interventions to improve developmental outcomes 

• Tier 1: 
Ongoing screening and surveillance

Developmental promotion and guidance

Reach Out And Read, The Basics (www.thebasics.org)

www.rvabasics.org

High quality early care and education

http://www.thebasics.org/


Conclusions

1. Prenatal substance exposure is an important risk factor for 

developmental and behavioral issues

2. As with any developmental risks– early identification and high-quality, 

evidence-based interventions benefit children and families

3. Safe, stable, nurturing and responsive caregiving environments are 

key to optimizing child well-being 



Thank you!

Questions?
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