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Disclosures



Objectives
• Define Neonatal Abstinence Syndrome.
• Facts and stats: newborns and opiates in Maine
• Innovation projects at Maine Medical Center
– Qualitative work
– Eat, Sleep and Console Assessment
– Bonding study of mothers 
– Hepatitis C work
– Head circumference and developmental outcomes
– Foster care
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New England Journal
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https://www.marchofdimes.org/baby/neonatal-abstinence-syndrome-(nas).aspx?gclid=EAIaIQobChMIzYywka3c3gIVi4bACh1Wkg3WEAAYASAAEgLL__D_BwE
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“However, gaps still exist, including a lack of clarity and 
consistency in how the syndrome is defined, measured, and 
managed. In addition, much of the research has focused on 
the infant in isolation from the mother, and many hospitals 
lack protocols to guide treatment.”
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Mu Receptors

Directly activated by positive reinforcement  from opioid or indirectly  by 
alcohol, cannabinoids, nicotine activation



8McQueen, K. et al. N Engl J Med 2016; 375:2468-2479
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A Growing Problem



2004-2013- rate 
of NAS NICU 

admissions when 
from 7 to 27 

cases per 1000 
admission 

NAS: Number of Admissions

Tolia VN et al. N Engl J Med 2015;372:2118-2126
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NAS: Length of Stay

2004-2013 
median LOS 

increased from 13 
to 19 days

Tolia VN et al. N Engl J Med 2015;372:2118-2126
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Date of download:  5/9/2018
Copyright © 2017 American Medical 

Association. All rights reserved.

From: Rural and Urban Differences in Neonatal Abstinence Syndrome and Maternal Opioid Use, 2004 to 2013
JAMA Pediatr. 2017;171(2):194-196. doi:10.1001/jamapediatrics.2016.3750

Changes in Opioid-Related Diagnoses Among Infants and Mothers by Urban/Rural Status Frequency of neonatal abstinence 
syndrome (A) and maternal opioid use (B) per 1000 hospital births by rural vs urban status, displayed as 2-year combined 
estimates.

Figure Legend: 
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NAS Incidence Rates per 1,000, 25 

states from 2012-2013

Ko JY, Patrick SW, Tong VT, Patel R, Lind JN, Barfield WD. Incidence of Neonatal Abstinence 

Syndrome — 28 States, 1999–2013. MMWR Morb Mortal Wkly Rep 2016;65:799–802. DOI



NAS in Maine by County



15JAMA, May 9, 2012—Vol 307, No. 18 



2013 2014 2015 2016 Total 
LOS tx 18 24 24 20 21
LOS not tx 7 7 6 6 6.6
Charges tx $71,012 $104,561 $102,451 $86,863 $88,716
Charges 
not tx

$22,889 $22,037 $21,711 $21,501 $22,252

Payments 
tx

$16,216 $15,904 $13,897 $9,077 $15,120

Payments 
not tx

$7,229 $6,668 $62,07 $7,084 $6,868

Treatment 
rate

43% 45% 42% 35% 43%
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“Costs” at Maine Medical Center

Slide adapted from Olivia Avidan, MS2
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Themes of the Parent Experience



Primary opiate exposure, n (%)
Methadone
Oxycodone

Subutex or Suboxone

4 (27)
1 (7)

10 (67)

Other prenatal exposures, n (%)

Alcohol
Benzodiazepine

Gabapentin
Nicotine

Ranitidine
SSRI

1 (7)
2 (13)

2 (13)
9 (60)
2 (13)
3 (20)

Pharmacological treatment for 
NAS, n (%) 9 (60)

Primary location of infant’s stay, n 
(%)

Newborn nursery
Level II NICU

Level III NICU

6 (40)
8 (53)

1 (7)

18

Qualitative Study (n=15) 

Olivia Avidan, MS2 and Amy Stepp, MD
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Primary 
Themes

Amy Stepp, MD
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Secondary Themes

Amy Stepp, MD
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Parents Desire Education
• The Children’s Hospital at 

Dartmouth-Hitchcock 
– Parents’ desire for education 

about NAS

– Parents valuing their role in 
the care team

– Inconsistences between units 
and among providers

Atwood, et al. A Qualitative Study of Family Experience with Hospitalization for Neonatal Abstinence Syndrome. Hospital 
Pediatrics 2016; 6(10): 626-632.
Image accessed from https://www.dartmouth-hitchcock.org/news/newsdetail/72320/ on April 15, 2018. 

https://www.dartmouth-hitchcock.org/news/newsdetail/72320/
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Provider Survey

Olivia Avidan, MS2
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“In your opinion, which provider has the primary 
responsibility to counsel expecting mothers about NAS?”
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55

7
7

7

OB/GYNAddiction

OB/GYN

Newborn
Care
OB/GYN +
Add
All three

5729

14

Addiction
Medicine

36

50

14

Family/Internal Medicine

Olivia Avidan, MS2



Parent Education (pre-natal)



Parent Education (post-natal)



• Educational visit for mothers on MAT
• Done by a Newborn Attending
• Describe the hospitalization
• Describe how infant will be assessed
• Manage expectations
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32 Week Visit
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Secondary Themes

Amy Stepp, MD
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• 15 mother of infants with 
NAS from San Antonio, TX
– Guilt and shame 
– Feeling judged
– Lack of trust in nurses

• Reluctance to stay at the 
hospital due to above

The Mother’s Perspective

Cleveland and Gill. “Try Not to Judge”: Mothers of Substance Exposed Infants. The American Journal of Maternal/Child Nursing 
2013; 38(4): 200-205. 
Cleveland and Bonugli. Experiences of Mothers of Infants with Neonatal Abstinence Syndrome in the Neonatal Intensive Care 
Unit. JOGNN 2014; 43: 318—329. 
Image from Cleveland, et al. The Mommies Program Workshop, 2017. 
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Secondary Themes

Amy Stepp, MD



Finnegan 
Scoring 
System:

21 items
Score Q4 hrs

Treat for >8 on 
2-3 occasions 

or >12 
on 

1-2 occasions





• Skin to skin contact with parents
• Decreased stimulation (light, noise, and tactile)
• Swaddling
• Use of pacifiers
• Breastfeeding
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Non-pharmacological Care
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36

Length of Stay
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Infant Pharmacological Treatment 
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Second Medication Treatment
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A Qualitative Study of 
Mother Infant Bonding
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Bonding Between Mothers and Babies 
with NAS at MMC

• Specific aims
– Identify barriers to bonding between mothers and 

their babies with NAS.
– Identify familial, community, and inpatient 

resources in place to support mothers and their 
babies with NAS.
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Clinical Characteristics of Mothers
Maternal Characteristics n (%)
Comorbid conditions

Anxiety
Bipolar disorder
Depression
Headaches, chronic pain
Hepatitis C virus
HPV and/or STD
Trauma, PTSD

9 (69)
2 (15)

10 (77)
6 (46)
7 (54)
7 (54)
4 (31)

Medications used during pregnancy
Benzodiazepines
Buprenorphine
Gabapentin/muscle relaxants
SSRIs   

5 (35)
13 (100)

3 (23)
3 (23)

Substances used during pregnancy
Cocaine
Heroin
Marijuana
Tobacco

2 (15)
2 (15)
3 (23)

12 (92)

Katherin Rockefeller, MD



I hear [my baby’s] crying, and I 
want to be with him. I feel bad 

that I did [buprenorphine] 
when I was pregnant, but yet 

again, I feel like I did 
[buprenorphine] because I was 
trying to do the right thing. So 

it’s a torn feeling.



Out there I heard ‘em all 
joking about, oh, fathers 
don’t know anything… I felt 
like saying, well the father of 
my child does.  You never see 
a post about a father’s 
group or… there are no 
father’s groups… she needs 
just as much bonding with 
him as she does me. 

Image accessed from https://www.marchofdimes.org/neonatal-abstinence-syndrome-(nas).aspx on April 15, 2018. 

His dad has been really 
supportive through the 
whole thing. And to stay with 
us and I can tell how much 
he loves him. He’s not like 
not blaming it you know, on 
me - what happened...He 
tries to comfort me. 

https://www.marchofdimes.org/neonatal-abstinence-syndrome-(nas).aspx


I have a counselor, and she’s amazing… She’s a recovering drug 
addict, and she had a child that was born [with NAS]… I feel like 
she actually knows what I’m going through.

I Googled a lot of stuff, reached out and talked to as many… 
moms that I knew who maybe went through a similar situation. 
I think it would be huge if the OB clinic or prenatal care 
provided information more than just a packet that’s one page… 
If  mom’s were really educated and given information about 
what to expect, I think it would be huge on them emotionally, 
physically, mentally.  



I wish I could go back and 
fight through the anxious 
feelings rather than have that 
crutch of the 
[buprenorphine]… When I 
found out that it might have 
[caused withdrawal], I had a 
hard time even looking at my 
baby. It was awful… I felt so 
bad. I literally didn’t want to 
look at him.  I didn’t want 
anything to do with him.  And 
even that gave me guilt.  I feel 
guilty for feeling guilty, 
basically. 



I think that’s why a lot of women don’t 
go into treatment programs and try to 
do it on their own because they don’t 

feel comfortable or safe going into 
treatment programs feeling like DHHS 

will be called on them and they will 
have their kids taken away, when 

they’re trying to do the right thing. 



If a woman doesn’t know what to expect, and she has a baby 
and the baby starts going through [withdrawal], and she 
doesn’t know why the baby is crying all the time. ‘Why can’t I 
console them, what’s going on here?’… It really does take a 
mental and emotional toll on a mom and a dad when they 
don’t know.

Image accessed from https://mobile.nytimes.com/2017/07/13/health/opioid-addiction-babies.html on April 15, 2018. 

https://mobile.nytimes.com/2017/07/13/health/opioid-addiction-babies.html%20on%20April%2015
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Mothers Try to Do What is Best
• Face barriers including;
• Experiencing guilt
• Feeling judged
• NAS scoring tools
• Symptoms of NAS

• Supports include;
• Reassurance from providers, male co-parents, and 

peers 
• Consistent education about NAS
• Maternal-infant bonding sensitive care in hospital
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Hepatitis C
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Maternal Testing

Rebecca Bell, MS2
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Infant Hepatitis C Testing

Rebecca Bell, MS2



52

Hepatitis C: Potential Missed Cases

Rebecca Bell, MS2
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Head Circumference



• “Potential long-term effects of prenatal methadone exposure 
on infant and toddler development are not known”

• Hunt et al assessed opiate-exposed infants at both 18 and 36 
months using the Bayley Scales of Infant Development, Second 
Edition (BSID-II). Mental Development Index (MDI) was 
significantly lower in opiate-exposed children at 12 and 18 
months

Long term outcomes?

Hunt RW, Tzioumi D, Collins E, et al. Adverse neurodevelopmental outcome of 
infants exposed to opiate in-utero. Early Hum Dev. 2008; 84(1):29–35.

Clin Obstet Gynecol. 2013 March ; 56(1): 186–192.



• Other substance exposure 
– Alcohol
– Tobacco
– Other illicit drugs

• Environmental risk factors (lead)
• Medical risk factors (mental health issues, poor maternal 

nutrition, SGA)
• Socioeconomic status
– Poor prenatal care
– Housing instability
– Foster care
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Challenges in Assessing Outcome



• https://www.ted.com/talks/johann_hari_everything_you_think_you_know_about_
addiction_is_wrong/transcript?language=en#t-251438
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Are we doing all that can be done?

Rat Park Experiment, Bruce Alexander, Canadian Psychologist, published 1981

https://www.ted.com/talks/johann_hari_everything_you_think_you_know_about_addiction_is_wrong/transcript?language=en
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Questions??


