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A Little About Me…
• Associate Professor and Chair of the Speech, Language, and Hearing Sciences 

department at Mount St. Joseph University
• Over 20 years of experience as a speech-language pathologist
• Practiced in a variety of settings (and I still do!)

• Interests include issues related to early intervention including in-utero opioid 
exposure, feeding and swallowing disorders, working with families
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Terminology
• In-utero opioid exposure (IOE):

• Exposure while in-utero

• Neonatal abstinence syndrome (NAS): 

• Historical term to capture symptoms specific to withdrawal during neonatal period
• Neonatal withdrawal syndrome (NOWS):

• Updated term to reflect the constellation of symptomology observed at birth after IOE 
• Polysubstance exposure: 

• Exposure to multiple substances

• Medication Assisted Treatment (MAT)
• Using prescription medication to help individuals recover from addiction

• Opioid Use Disorder (OUD)/Substance Use Disorder (SUD)



National Challenge
Rates of NAS per 1000 Newborn 
Hospitalizations (HCUP, 2021)

Over 12.8/1000
• Kentucky
• Vermont
• West Virginia
• Maine
• Tennessee
• Maryland
• Pennsylvania
• Delaware
• New Mexico

Between 7.7 and 12.8/1000
• Alaska
• Arizona
• Connecticut
• Indiana
• Massachusetts
• Nevada
• North Carolina
• Ohio
• Rhode Island
• Washington

1 in 700 with Down Syndrome (Mai et al., 2019)



2020 Data on Infant Exposure & 
Child Welfare

• From Administration for Children and Families (2020)

• Of the 43 states reporting, ~31,000 with prenatal exposure attributed to 
drugs referred; alcohol alone or alcohol + drugs adds ~5,000= 36,000

• ~6000 with Down Syndrome (Mai et al., 2019)

• ~ 6000 with permanent hearing loss (2019 CDC EHDI Hearing Screening & Follow-up Survey)

• ~5000 with cleft lip (alone or with cleft palate) (Mai et al., 2019)

• ~82% of infants referred to CPS due to infant exposure were screened in for 
further assessment and services

• Of those, 89% have a parent with a substance use disorder risk-factor



Understanding the Impact
• Children who are opiate exposed are 2.5 times more likely to be readmitted to the 

hospital in the first month after discharge home (Patrick, 2015)

• Preschool

• Exposure in-utero group 3 times more likely to have a significant delay in language at 
4.5 years of age (methadone vs. control; adjusted for confounding variables; Kim et al., 
2021)

• School Age

• Children with NAS significantly more likely to be referred for evaluation, to be 
identified with a disability, and to require school-based interventions (Grades 3-8, 
NAS vs. control group, controlling for confounding variables; Fill et al., 2018)

• Research typically related to NAS/NOWS diagnosis; doesn’t always include exposure

• Numbers don't capture the trauma associated with exposure

• Challenges in collecting and interpreting developmental data



Why is the First Year So Critical? 
• Period of critical physical growth

• Neural connections for language and higher cognitive functioning 
peak during the first year of life (Center on the Developing Child, 2007)

• These are the foundational circuits on which later skills build and 
refine for more complex and specialized functions



Development in the First Year
• Feeding/nutrition

• Early cognitive, executive functioning, and language 
development

• Supporting general development

• Bonding

• Gross motor
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Intra-uterine Exposure
• NOWS

• Withdrawal symptoms typically begin within 72 hours, can be up to 28 
days

• Symptoms observable for generally 1 week to 6 months

• Depends on a variety of factors

• Hospitalization length varies

• A few days to several weeks, may also be tied to discharge planning

• Some states have universal testing, some selective testing



NOWS Symptoms
• Impact on autonomic nervous system

• Sympathetic nervous system (fight or flight) and parasympathetic (rest and digest)
• Goal is ‘homeostasis’ or ‘rest and digest’

• Autonomic Nervous Symptoms
• Irritability

• Excessive, high-pitched cry/cry of distress

• Cannot regulate sensory input
• Difficulty sleeping

• Sneezing

• Tremors
• Yawning

• Hyperactive reflexes (general CNS and/or ANS)



NOWS Symptoms (continued)
• GI Symptoms

• Vomiting/projectile vomiting

• Diarrhea/watery stools

• Reflux

• All of these can further complicate feeding challenges



NOWS Treatment in NICU
• Non-pharmacological

• Generally, solid Developmental Care (e.g. swaddling, lights)

• Emerging success with water beds and warm, swaddled baths

• Pharmacological

• More severe cases

(Mangat et al., 2019)



Successful Feeding in NAS (and the 
Future!)

Maguire et al., 2018

Select Themes for Success: 

• Follow the baby’s cues
• Flexibility with techniques
• Calm caregiver & baby
• Caregiver participation
• Continuity of care
• Building parent confidence
• Developing trust and avoiding judgement



Understanding Home Life After 
Discharge

• Little is known about the home environment of children after discharge

• Maternal Lifestyle Study (Shearer Miller & Anderson, 2021)

• At 10 years of age

• 71% with biological parents

• 68% in a home where substance use occurred

• <25% lived in poverty

• Average neighborhood safety index was 1.45 (unique variable 0-4, 
higher is less safe)

• About half still involved with child services



Feeding Difficulty after Discharge
• Bonding/attachment can be a significant challenge, further complicated 

by feeding challenges

• Co-occurring medical complications of infant

• Mothers receiving medication-assisted treatment don’t have same 
chemical (oxytocin) responses to infants (Daigle et al., 2020)

• Earliest examples of difficulty with self-regulation

• Supporting feeding is a unique opportunity to not only support eating but 
bonding and opportunities for development

• Very little empirical evidence describing feeding post-discharge

• Evidence of esophageal motility and LES differences (Hart et al., 2019)



On the Flip Side… (Yen & Maron 2022)

• Adults with OUD undergoing treatment have higher risk for Metabolic 
Syndrome (includes heart disease, CVA, DM II, higher than the general 
population)

• We know NAS babies born small
• Evidence for catch up growth in some
• Past the acute phase... Some experience hyperphagia

• Rapid catch-up growth may be a risk factor for later metabolic 
syndrome

• Males with more challenges, may have genetic influences
• Related to signaling process for reward

• Signs of sensory/self-regulation challenges



Motor Concerns
• Motor likely to have torticollis at 4 months (6x more likely than general 

population; McAllister et al., 2018) 

• In this group… 67% also with plagiocephaly

• Only ~30% receiving early intervention

• Similar to Peacock-Chambers et al., 2019, less than half enrolled in early 
intervention (MA), even with NAS was a qualifying diagnosis

• Discharge to a biological parent increased likelihood of enrollment



Switching Gears



Executive Functioning 
• ”Air traffic control center” for your brain (Center on the Developing Child at Harvard University, 

2011)

• Helps to maintain focus, control impulses, make plans, process multiple 
streams of information

• Working memory, cognitive flexibility

• These skills are not innate; they are developed

• In early childhood, linked to language, play, social-emotional skills, 
attachment
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Early Language/EF Strategies
• Games for object-permeance 

• Earliest is tracking, progresses to hiding games around 12 months

• Highlight imitation

• Simple to complex; including motor to speech; under 12 months largely 
non-verbal

• Engage in predictive, repetitive routines

• In daily activities and play… peek-a-boo!

• Cause-effect games

• Narrate, narrate, narrate

• Book reading



Questions?
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