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Goals 

1. Convince you that state-based perinatal 
quality collaboratives (PQCs) are pretty 
awesome, and that you should join. 

2. Convince you that together, we can make 
real improvements in the care of infants 
with neonatal abstinence syndrome (NAS).   



Outline 

1. A very brief background on NAS 

2. NAS improvement efforts in 
Massachusetts 

3. What state collaboratives can do 

4. Improving NAS care through a 
collaborative 

 



Disclaimers 

I am definitely biased. 

There are many ways to “do” a PQC. 

There is a lot I’m going to try to cover, 
and even more that I’m not.   

I talk pretty fast. 



1.  A very brief background on NAS 



Neonatal Abstinence Syndrome 

• Postnatal withdrawal syndrome in newborns 
following intrauterine drug exposure 

• Typically associated with opioids 

• Develops in 42-94% of infants with in-utero 
exposure to opioids (old data) 

• No clear relationship between dose of in-utero 
opioids and NAS severity 

• “Neonatal abstinence syndrome” is not a  
great name 

 

 

 



Neonatal abstinence syndrome  
(NAS) 

or 

Neonatal opioid withdrawal syndrome  
(NOWS) 



Prenatal Substance Use in Pregnancy 

United States 

Cigarettes 14.7% 

Alcohol 11.5% 

Illicit drugs including marijuana 8.5% 

Marijuana 7.1% 

Opioids (heroin or pain reliever misuse) 1.4% 

Data from 2017 national survey (NSDUH, SAMHSA) 



Long-Term Outcomes 

Behnke M, Smith VC et al, Pediatrics 2013 

Nicotine Alcohol Marijuana Opiates Cocaine
Short-term effects

Fetal growth     

Anomalies ?    

Withdrawal     

Neurobehavior     

Long-term effects
Growth ?    ?
Behavior     

Cognition    ? 

Language    - 

Achievement    - ?

: strong effect ?: no consensus

: effect -:  no data

: no effect



NAS:  Clinical Features 
Neurologic Autonomic Gastrointestinal 

Tremors Sweating Vomiting 

Increased muscle tone Nasal stuffiness Diarrhea 

High-pitched crying Sneezing Poor feeding 

Irritability Fever/temp instability Uncoordinated sucking 

Sleep/wake disturbances Mottling Dehydration 

Hyperactive reflexes Yawning Failure to thrive 

Other Features 

SGA 

Excoriations 

Seizures 

Timing of Symptoms 

Heroin Within 24 hours 

Methadone, 
buprenorphine 

24 to 72 hours  
(up to 5-7 days) 



Management (very basics) 

Risk 
identification 

• Screening 

• Testing 

NAS symptoms 

• Standardized 
scoring scales 

Non-pharm care 

• Environment 

• Rooming-in 

• Breast-feeding 

• Nutrition 

• Individualized 

Pharmacologic 
management 

• Morphine 

• Methadone 

• Phenobarbital 

• Clonidine 

Family support 

• Partnership 

• Social work 

• DCF 

• Follow-up 



Epidemiology 

Winkelman et al, Pediatrics, 2018 

US Incidence of neonatal abstinence syndrome (NAS), 2004–2014, 
by payor type 



Epidemiology 

Patrick et al, J Perinat, 2015 



Fairly important and perhaps  
not-so-obvious take-home point #1: 

We WANT to see the number of 
newborns with NAS increase, at least in 
the short term.   



2.  NAS improvement efforts in 
Massachusetts 



Another disclaimer: 

I am speaking on behalf of a BIG team.   



2012-2015   2016-present 

Improvement 1.0 

• Focus on neonatal abstinence 
syndrome 

• Primarily hospital-based teams 

• Collaborations with DPH, 
BSAS, DCF, EI 

• VON webinars, data audits, 
practice surveys, summits 

• Standardizing practices, 
Finnegan scoring, pharm 
therapy, breast milk use,  
non-pharm care 

Improvement 2.0 

• Focus on perinatal opioid use 
(families) 

• Primarily hospital-based teams 

• Partnerships with HPC, AG, 
DPH, BSAS, DCF, EI, Moms Do 
Care, etc. 

• QI training, REDCap database, 
data reports, practice surveys, 
toolkits, website, site visits, 
statewide summits 

• Broader improvement goals 
NeoQIC! PNQIN! 



Version 2.0:  Goals 

1. Identify opioid-use-disorder in pregnancy and insure 
women are in treatment, including MAT 

2. Strive for family-centered care after birth, including 
rooming-in and use of non-pharmacologic care 

3. Improve support and follow-up after discharge, 
including enrollment in early intervention 

 

 
 

We believe these goals will improve the long-term 
outcomes of opioid-exposed newborns and their families.   

Pregnancy Newborn Infancy 



Pregnancy Newborn Infancy 

Increased treatment 
options for women 

with OUD (BSAS) 

Mandatory insurance 
coverage for OUD 

treatment  

Improved DCF 
screening and 

monitoring protocols 

Increased EI outreach 
and engagement 

Inter-Agency NAS  
Task Force 

Peer mentor moms 
(Moms Do Care) 

Integrated Care 
Models 

HPC innovation 
grants for NAS 

Plans of Safe Care 

The Journey Project 
Population 
Dashboard 

Family planning / 
LARC 

Statewide Efforts 

Trauma-informed 
care training 

McPAP for Moms 
expansions 

State Opioid 
Response Grants 



Project Components 
• Partnerships!  DPH, HPC, BSAS, DCF, EI, AG office, others 

• Twice-yearly summits 

• Website, online toolkits 

• Data form, REDCap database, data reports 

• QI training webinar series by NICHQ, QI training workshop 

• Practice survey (structural measures) 

• Hospital site visits 

• OUD in pregnancy initiative 

• Eat-Sleep-Console training program 

• Early Intervention QI initiative 

• Staff attitude survey (new), family engagement tool (pending) 



Hospital Engagement 

• 47 perinatal hospitals in the state (about) 

• 37 hospitals in at least one component 

• 29 hospitals entering data in REDCap database 

• 32 hospitals represented at last summit 

• 35 hospitals participating in ESC roll-out 

• 17 hospitals committed to maternal OUD effort 

• 5 hospitals pursuing EI QI project 

 



Hospital Engagement  



Improvement Efforts (a sample) 

• Increasing screening for OUD in pregnancy 

• SBIRT and MAT when maternal OUD is identified 

• Improving reliability of ‘scoring’ for NAS 

• Standardized pharm therapy protocols 

• Standardized guidelines for breast milk use 

• Enabling rooming-in of infants with parents 

• Improving non-pharm care, including use of cuddlers 

• Insuring referral to EI prior to hospital discharge 

• Warm hand-offs to follow-up providers 



3.  What state collaboratives can do 



State-based PQCs are now a thing. 

https://www.cdc.gov/reproductivehealth/maternalinfanthealth/pqc-states.html 
https://www.nichq.org/project/national-network-perinatal-quality-collaboratives 



What do state-based PQCs do? 

Improve 
Newborn 
Outcomes 

QI Education 

Support 
Local QI 
Efforts 

Bench-
marking 

Collaborative 
QI Projects 

Work at the 
Population 

Level 



What do state-based PQCs do? 

Improve 
Newborn 
Outcomes 

QI Education 

Support 
Local QI 
Efforts 
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marking 

Collaborative 
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QI Education 



Common ‘Mistakes’ in Improvement 

• Not measuring what you’re improving 

• Jumping to changes without defining your aim 

• Implementing without testing 

• Before and after analysis rather than 

measurement over time 

• Not being able to sustain the gains 



www.neoqicma.org 

QI Education 



QI Education 

www.neoqicma.org 



QI Education 

www.tipqc.org 



What do state-based PQCs do? 

Improve 
Newborn 
Outcomes 

QI Education 

Support 
Local QI 
Efforts 

Bench-
marking 

Collaborative 
QI Projects 

Work at the 
Population 

Level 



Support Local QI 

• Early NeoQIC meetings: just sharing local work! 

–Reducing ROP at UMass 

–Comprehensive CLABSI reduction at BMC 

–Redesign of CPAP delivery at St. Elizabeth’s 

– IVH reduction at Tufts 

–Optimizing growth at MGH 

–Admission temperature at Baystate 

–And many others…. 



Poster Fair at Summits 



Hospital Site Visits 



What do state-based PQCs do? 

Improve 
Newborn 
Outcomes 

QI Education 

Support 
Local QI 
Efforts 

Bench-
marking 
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Benchmarking 

• Comparing performance to others 

• Typically done with data and measures 

• Can also be done with practice surveys 
(structural measures) 

• Vermont-Oxford Network may be largest 
benchmarking platform in medicine  

 

 



Any HM at Discharge or Transfer, VLBW Infants 
Center Compared to VON Network 







Side Note on Transparency 

Transparency 

• Share hospital IDs – know who’s who 

• Share sample sizes – statistical comparisons 

• Share practices – who’s doing what?   

 
Transparency has been a core principle for 
NeoQIC. 





Benchmarking 







Benchmarking – My Opinion 

• Comparing yourself to national benchmarks 
is a great start, and important. 

• Comparing yourself to your state peers is 
much more compelling.   

• Transparency dials benchmarking up to 11.   



What do state-based PQCs do? 

Improve 
Newborn 
Outcomes 

QI Education 

Support 
Local QI 
Efforts 

Bench-
marking 

Collaborative 
QI Projects 

Work at the 
Population 

Level 



Pai, Lee, and Profit, Clinics in Perinatology, June 2018 

Information from 
CDC website 
 
Not a complete list 



QI Methods for Collaborative QI 

IHI Breakthrough Series 



QI Methods for Collaborative QI 

1. Common Aims 

2. Common Measures 

3. Common(ish) Changes 

4. Use Data to Drive Improvement! 





Area Metric Name Metric Definition Numerator Denominator Data Source Measure Type Notes 

Maternal 
Care 

Medication-assisted 
therapy in mothers 

(MAT) 

Among all births of 
infants at risk for NAS 
due to in-utero opioid 
exposure, percent of 

mothers on MAT 
during pregnancy 

Of maternal-fetal 
exposures those 
births exposed to 

prescribed 
methadone or 

prescribed 
buprenorphine 

All births at risk for 
NAS due to in-utero 

opioid exposure  

REDCap NAS 
Form 

Outcome Numerator: Question 
10 
Denominator: All births 
in database 

Illicit drug use in 
mothers 

Among  all births of 
infants at risk for NAS 
due to in-utero opioid 
exposure, percent of 
mothers using illicit 

drugs 

Of maternal-fetal 
exposures those 
births exposed to 

any non-prescribed 
or illicit substances 

All births at risk for 
NAS due to in-utero 

opioid exposure  

REDCap NAS 
Form 

Outcome Numerator: Questions 
10&11 
Denominator: All births 
in database 

Newborn 
Care 

Pharmacologic 
therapy for NAS 

Among all infants at 
risk for NAS, percent 

requiring 
pharmacologic 

therapy for NAS 

Those infants 
receiving 

pharmacologic 
agents for NAS 

All births at risk for 
NAS due to in-utero 

opioid exposure  

REDCap NAS 
Form 

Outcome Numerator: Question 
15 
Denominator: All births 
in database 

Non-pharmacologic 
therapy for NAS:  

skin-to-skin 

Among all infants at 
risk for NAS, percent 
that received skin-to-
skin contact any time 
during first 24 hours 

of life 

Those infants 
receiving skin-to-skin 

contact 

All births at risk for 
NAS due to in-utero 

opioid exposure  

REDCap NAS 
Form 

Process Numerator: Question 
16 
Denominator: All births 
in database 

Non-pharmacologic 
therapy for NAS:  

rooming-in 

Among all infants at 
risk for NAS, percent 
that “roomed-in” for 
at least 1 night prior 

to maternal discharge 

Those infants who 
“roomed-in” 

All births at risk for 
NAS due to in-utero 

opioid exposure  

REDCap NAS 
Form 

Process Numerator: Question 
17 
Denominator: All births 
in database 

Eligibility for 
breastmilk in SENs 

Among  all infants at 
risk for NAS, percent 
that were eligible to 

receive his or her 
mother’s breastmilk 

per hospital guidelines 

Those infants who 
were eligible to 

receive his or her 
mother’s breastmilk 

per hospital 
guidelines 

All births at risk for 
NAS due to in-utero 

opioid exposure  
 

REDCap NAS 
Form 

Process Numerator: Question 
12 
Denominator: All births 
in database 

 



NeoQIC Neonatal Abstinence Syndrome Project 

Primary Aims Primary Drivers Secondary Drivers Potential Change Concepts 

Improve discharge process for infants 
with NAS 

Increase family involvement in care 

1) Real-time EI referral rate 
reports to hospitals 

1.  Improve the hospital-based care of 
infants at risk of NAS. 

Increase and improve participation of 
MA hospitals in improvement project 

Increase number of hospitals that have 
structured and effective NAS improvement 
projects in place 

Measure:  % of hospitals in project with 
active NAS QI project by end of 2015 

1) Outreach to all MA hospitals 
2) QI education and project 

facilitation 
3) Database development 

including completion of Data 
Use Agreements 

Reduce post-natal exposure to opiates 

Increase use of human milk 

Outcome Measure:  % of newborns at 
risk for NAS needing pharmacologic Rx 

Improve non-pharmacologic care 

Process Measure: % of newborns at risk for 
NAS receiving non-pharmacologic care 

1) Development of local protocols 
2) Staff education 
3) Family education 

Improve referrals to Early Intervention (EI) 

Measure:  % of infants with NAS referred to 
EI by time of hospital discharge 

Associated Measures 
1) Percent of live births in MA where 

infants are at risk for NAS 
2) Percent of live births in MA where 

infants have NAS 

Increase antenatal consults for families at 
risk for NAS 

Increase rooming-in 

1) Development of local protocols 
2) Staff education 

Measure:  % of families at risk for NAS 
receiving antenatal consultation 

Overall Project Goal 
 

Improve the care and 
outcomes of newborns 

impacted by NAS 

2.  Improve childhood outcomes of 
infants born at risk for NAS.   

Measure:  % of MA birth hospitals 
engaged in project 

Measure:  % of hospitals in project reporting 
data to state database by end of 2015 

Process Measure: % of newborns at risk for 
NAS receiving any human milk by discharge 

1) Consider innovative approaches 
to rooming-in in context of 
physical space limitations 

Outcome Measure:  total post-natal 
opiate exposure 

Improve coordination with DCF 

Maximize ability to maintain safe and 
intact family structure 

Measure: % of infants with NAS living 
with biologic or adoptive family at one 
year of age 

Increase support systems following 
discharge 

1) Develop system of community-
based care coordinators 

2) Maximize use of existing 
community-based support 
programs 

1) Improve case-load of DCF case 
workers 

Process Measure: % of participating 
hospitals with appropriate local 
policies or guidelines 



Tools:  PDSA Form 



Tools:  Hospital Progress Reports 



Tools:  Hospital Progress Reports 



Tools:  Hospital Progress Reports 



Collaborative QI with PQCs 

1. Common Aims 

2. Common Measures 

3. Common(ish) Changes 

4. Use Data to Drive Improvement! 

 

Add collaboration, sharing, teamwork.  



So…. does collaborative QI work? 



Success Stories - NNPQC 

https://www.nichq.org/project/national-network-perinatal-quality-collaboratives#success-stories 
https://www.cdc.gov/reproductivehealth/maternalinfanthealth/pqc.htm 

CDC 

NICHQ 



(based on fairly rough Pubmed keyword search) 



What do state-based PQCs do? 

Improve 
Newborn 
Outcomes 

QI Education 

Support 
Local QI 
Efforts 

Bench-
marking 

Collaborative 
QI Projects 

Work at the 
Population 

Level 



Targeting Population-Level QI 

At the end of the day, by definition, 
improving perinatal outcomes 
across the population should be the 
goal of all state-based PQCs.   



BIDMC 

BMC 

Tufts 

Baystate 

South Shore 

St. Elizabeth’s 

UMass 
BWH 

Charlton 

Baystate Franklin 

Brockton 

Beverly 

Berkshire 

Cooley Dickinson 

Cape Cod 

Anna Jaques 

Emerson 

Good Samaritan 

Health Alliance 

Heywood 

Holy Family 

Plymouth 

Lawrence General 

Lowell General 

Melrose-Wakefield 
Metrowest 

Mt. Auburn 

Nantucket 

Newton-Wellesley 

North Shore 

St. Luke’s 

St. Vincent’s 
Winchester 

Sturdy 

Falmouth 

Holyoke 

Mercy Harrington 

Milford 

Spaulding 
MGH 

Morton 

NeoQIC NAS: Participating Centers 



PQCs and Population Health 

• Think about aims and measures 

• Target population-level improvement 

• Address equity and disparities 



Aims/Measures for NAS:  Hospital 

• Increase % of pregnant women screened for 
opioid use 

• Increase % of pregnant women with opioid use 
disorder receiving antenatal counselling on NAS 

• Increase use of breast milk in infants with NAS 

• Increase % of infants at risk for NAS rooming-in 
with their mothers 

• Reduce length of stay for infants at risk for NAS 

 

 



Aims/Measures for NAS:  Population 

• Reduce wait time to treatment for women with 
opioid use disorder 

• Increase % of pregnant women with opioid use 
disorder receiving medication-assisted therapy 

• Increase # of buprenorphine-waivered providers 

• Increase % of infants with NAS living with 
biologic families  

• Increase % of infants with NAS enrolled in Early 
Intervention 

 

 



Administrative Data for Population QI 

• Already being collected 

• Measures entire population 

• Reliability uncertain (can be improved) 

• Need to think about measure definitions 

• Timeliness critical 

• Pretty successful already on OB projects 



Population-Level Dashboards 

Massachusetts NAS Dashboard  
https://www.mass.gov/guides/neonatal-abstinence-syndrome-dashboard 



Massachusetts NAS Dashboard  
https://www.mass.gov/guides/neonatal-abstinence-syndrome-dashboard 



Opioid Use Disorder in 
Pregnancy 

Enrollment in EI for 
Infants with NAS 

Massachusetts NAS Dashboard  
https://www.mass.gov/guides/neonatal-abstinence-syndrome-dashboard 

Can Identify Disparities 



What do state-based PQCs do? A lot! 



What do state-based PQCs do? 

Improve 
Newborn 
Outcomes 

QI Education 

Support 
Local QI 
Efforts 

Bench-
marking 

Collaborative 
QI Projects 

Work at the 
Population 

Level 

Easy! 

Easy! 

Fairly Easy Not easy, but 
not hard 

Hard, but worth it 

A lot! 



4.  Improving NAS care through a 
collaborative 



How do we improve outcomes? 

Pregnancy Newborn Infancy 



https://www.aap.org/en-us/advocacy-and-policy/federal-
advocacy/Documents/Opioid-StateFactsheets/opioid_fs_georgia.pdf 



Fairly important and perhaps  
not-so-obvious take-home point #1 
(restated): 

Outcomes for families and infants 
impacted by perinatal opioid use are far, 
far better when mothers are enrolled 
and engaged in a treatment program.   

We therefore want to see the number of 
infants with NAS increase.   



Average Detox Admissions Per Methadone Enrollment, MA BSAS 

0.76 

0.65 
0.63 0.63 

0.62 

0.54 

0.11 0.10 0.10 0.10 0.11 
0.09 

0.06 0.06 0.05 0.06 0.06 
0.04 

FY2005 FY2006 FY2007 FY2008 FY2009 FY2010

Prior 6 Months Future 6 Months Future Months 7-12

Slide courtesy of:  Hilary Jacobs, Director,  Massachusetts  
Bureau of Substance Abuse Services, June 2013 





But if we do a better job of screening and 
identifying mothers with OUD, and getting 
them into treatment, won’t that lead to 
more NAS?   
 
And isn’t NAS bad for babies? 



A relatively big problem:  we don’t know 
much about long-term outcomes of NAS.   
 
Overall, what we do know suggests impact 
of in-utero opioid exposure and post-natal 
NAS symptoms on long-term outcomes is 
minimal, and that social environment and 
other factors play a far greater role in 
determining growth and development. 
 



NAS and School Performance, New South Wales,  Australia 

Ju Lee Oei et al. Pediatrics 2017;139:e20162651 



87  infants, 
evaluated 
at 2 years 

Journal of Perinatology, 2018 



Drug and Alcohol Dependence, 2018 

96 infants, through 3 years 
Multiple assessments 

Bayley scores: 94-98 at 12 months  
  92-99 at 24 months 
  98-102 at 36 months 



Journal of Perinatology, 2018 



We THINK (but don’t know) that in-utero 
opioid exposure in and of itself is ok with 
regards to long-term neurodevelopment. 
 
How about exposure to MAT versus illicit 
opioids? 







https://www.npr.org/sections/health-shots/2018/05/08/605358266/for-babies-of-the-opioid-crisis-best-care-may-be-moms-recovery 



And how are we doing in this area? 





Take-Home Points 1:  Pregnancy 

• Getting more moms with OUD engaged and 
on treatment may be the most important 
goal of all of this work.   

• This will likely INCREASE the number of 
newborns with NAS, but that’s ok. 

• Newborn outcomes are largely dependent 
on maternal outcomes.   



Fairly important and reasonably 
obvious take-home point #2: 

Increasing engagement and partnership 
with families during the care of opioid-
exposed newborns will improve 
outcomes.   



Correlation of parental presence and NAS outcomes.  

Mary Beth Howard et al. Hospital Pediatrics 2017;7:63-69 



MacMillan et al, JAMA Pediatrics, 2018 





Grossman et al, Pediatrics, 2017 

“Eat, sleep, console” 



Wachman et al, J Perinatology 2018 



https://www.neoqicma.org/esc-training-page 



“Eat Sleep Console” 

To date, about 6 Massachusetts hospitals 
have implemented ESC.   

Far more have greatly improved non-
pharm care practices, which may be even 
more important. 

 



And how are we doing in this area? 











Take-Home Points 2:  Newborn 

• Increasing engagement with families in the 
care of the opioid-exposed newborn after 
birth will improve outcomes.   

• Non-pharmacologic therapy really works!  

• Of note, this makes the definition of NAS 
messy.    



Fairly important and reasonably 
obvious take-home point #3: 

We should get as many infants with in-
utero opioid exposure or NAS enrolled in 
Early Intervention as possible.   



Another  relatively big problem:  we don’t 
know much about short-term outcomes of 
NAS, in terms of what happens to these 
infants after they leave the hospital. 
 
 





Thirty-day and 1-year hospital readmission rates, infants with NAS, 
New York, 2006–2009 

Patrick et al. Hospital Pediatrics 2015;5:513-519 



And how are we doing in this area? 





Infants with NAS REFERRED to EI 
within 6 months of birth 

Infants with NAS ENROLLED in EI  
within 1 year of birth 

NAS and Early Intervention (EI) 

Massachusetts NAS Dashboard  
https://www.mass.gov/guides/neonatal-abstinence-syndrome-dashboard 



EI Referral to Enrollment, 1 hospital 



Head Start and NAS? 

A Head Start on Treating our Nation’s Opioid Epidemic, July 2018 



Take-Home Points 3:  Infancy 

• While we don’t know much about what 
happens to these infants after discharge, 
we know the post-partum period is 
particularly high-risk for moms and babies. 

• Discharge planning should include good 
follow-up and referrals to programs such as 
Early Intervention and Early Head Start. 

• We need to do more work in this area!! 



Improving NAS Care:  Summary? 

• Getting more mothers with OUD into 
treatment, including MAT, may be the most 
important improvement we can make. 

• Family-centered, non-pharmacologic care 
after birth works, is doable, and is good for 
baby and family. 

• We really need to think about opportunities 
to improve follow-up after discharge.   

 

 

 



Pregnancy Newborn Infancy 

Addressing Substance Use Across the Perinatal Period 

Making progress! 

Making progress! 

Lots of opportunities 



Final Take Home Points (really) 

• State PQCs can do a LOT of different things, 
some easy and some not so easy, but all 
that add quite a bit to hospital-level and 
population-level improvement.   

• There are real opportunities to improve the 
care of women with opioid use disorder and 
infants at risk for NAS, some which aren’t 
that hard (and some that are).   



Why Should You Participate? 



Thank you to all of our hospitals, partners, and families.   
Join us on June 11th!   
www.neoqicma.org 

http://www.neoqicma.org/

