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Objectives

1. Define neonatal abstinence syndrome(NAS)/neonatal opioid                              
withdrawal syndrome(NOWS)

2. Describe the rationale for medical management of 
NAS/NOWS

3. Describe the impact of social determinants on infant 
developmental outcomes.



Definitions
NAS:

• Withdrawal in newborns from 
medications or drug exposure 
in utero

• Can include
• Tobacco

• Anti-depressants

• Anti anxiety medicines

• Stimulants

• Methamphetamines

• Cocaine

• Inhalants

• Alcohol

NOWS
• Subsection of NAS 

• Newborn withdrawal from 
opioid exposure during 
pregnancy
• Opioid pills(prescribed or not)

• Heroin

• Fentanyl

• Methadone

• Subutex(buprenorphine)

• 60-90% of babies exposed to 
opioids in pregnancy will have 
NOWS



Signs of NAS/NOWS 
• High pitched cry / fussiness

• Shaking or jitteriness

• Trouble settling down to 
sleep

• Stuffy nose and sneezing

• Frequent yawning

• Having a hard time feeding

• Stiff arms and legs

• Vomiting and diarrhea

• Fast breathing and heart rate

• Fever

http://navymedicine.navylive.dodlive.mil/files/2013/08/NH-Jacksonville-graphic.jpg


When to Treat?

Finnegan Scale
• Care provider assigns points for different signs and symptoms of NAS

• Points are added up into a score

• The individual scores not as important as trend over time

• Treatment with morphine indicated when three scores higher than 8 or 
two scores higher than 12 in a row



When to Treat
Eat, Sleep, Console: emerging model since 2016

• Parents and care providers partner to ensure that baby can 
eat, sleep and console

• Emphasis on non-pharmacologic interventions to make sure 
that baby can:
• Eat at least 1 oz or breastfeed well

• Sleep for more than 1 hour at a time

• Console (settled down) within 10 minutes

• Creates a partnership with open communication with care 
team and families



Social Determinants of Health

• We know a lot of the medicine behind managing NOWS in the 
hospital

• We do not know much about long term health and educational 
outcomes

• We know BIPOC(Black and Indigenous People of Color) are 
disproportionately affected



Social Determinants of Health



Strengthening Families

• We can achieve a decline in NOWS if we continue to focus on 
the family unit

• Cocoon with resources
• Peer Recovery Support: WI Voices for Recovery
• Safe Communities Madison-Dane County
• Meta House
• Birth to 3

• To move forward we must strengthen economic support for 
families, promote antiracist teaching, ensure a strong start for 
children, connect with community resources 



Acknowledgement

• Dr Elizabeth Goetz, Assistant Professor of Pediatrics, 
Department of Pediatrics, University of Wisconsin Madison 
School of Medicine and Public Health



References
• Miller, JS The Effects of Neonatal Abstinence Syndrome on Language Delay from Birth to 10 Years. J of Pediatr Nursing vol 51 2020

• Nygaard E, Moe V, Slinning K, Walhovd KB. Longitudinal cognitive development of children born to mothers with opioid and 
polysubstance use. Pediatr Res. 2015;78(3):330–335 

• Sherman LJ, Ali MM, Mutter R, Larson J. Mental disorders among children born with neonatal abstinence syndrome. Psychiatr Serv. 
2019;70(2):151 

• Oei JL, Melhuish E, Uebel H, et al. Neonatal abstinence syndrome and high school performance. Pediatrics. 2017;139(2):e20162651 

• Suchman N et al. The Mothers and Toddlers Program: Preliminary Findings from an Attachment –Based Parenting Intervention for 
Substance-Abusing Mothers. Psychoanal Psychol. 2008 Jul 1; 25(3):499-517

• Centers for Disease Control and Prevention (2019). Preventing Adverse Childhood Experiences: Leveraging the Best Available 
Evidence. Atlanta, GA: National Center for Injury Prevention and Control, Centers for Disease Control and Prevention. 

• Centers for Disease Control and Prevention (2019). Preventing Adverse Childhood Experiences: Leveraging the Best Available 
Evidence. Atlanta, GA: National Center for Injury Prevention and Control, Centers for Disease Control and Prevention. 

• Larson J. Cognitive and Behavioral Impact of Children Exposed to Opioids During Pregnancy. Pediatrics 2019 144(2)

• Yeoh S. Cognitive and Motor Outcomes of Children with Prenatal Opioid Exposure. A Systemic Review and Meta-analysis.  JAMA 2019;
2(7)

• Baldacchino A, Arbuckle K, Petrie DJ, McCowan C. Neurobehavioral consequences of chronic intrauterine opioid exposure in infants 
and preschool children: a systematic review  and meta-analysis [published correction appears in BMC Psychiatry. 2015;15:134]. BMC 
Psychiatry. 2014;14: 104 

• Rees P, Stilwell PA, Bolton C, Akillioglu M, Carter B, Gale C, Sutcliffe A, Childhood Health and Educational Outcomes After Neonatal 
Abstinence Syndrome: A Systematic Review and Meta-analysis, The Journal of Pediatrics (2020), doi: https://doi.org/10.1016/ 
j.jpeds.2020.07.013. 

• UebelH,WrightIM,BurnsL,etal.Increasedriskofdeathinchildrenafterneonatal  abstinence syndrome. Proceedings of the 2015 pediatric 
academic societies (PAS) annual meeting, on 25-28 may. 2015. [San Diego, USA (Abstr)]. 


