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Introduction
According to the COMET Initiative (Core Outcome Measures in Effectiveness Trials), “a core outcome set 
is a set of agreed-upon outcomes that represent the minimum that should be measured and reported in 
all clinical trials of a specific condition, and are also suitable for use in clinical audit or research other 
than randomized trials.” It is critical that studies in neonatal abstinence syndrome (NAS) report the same 
outcomes so that studies can be compared and combined during meta-analysis and translated into 
clinical practice guidelines. Our full study protocol is available online open-access via this link and has 
been included in your consensus meeting package. On behalf of the Steering Committee, we thank you 
for taking the time to participate in our consensus meeting. We appreciate all feedback and your 
support in the development of a core outcome set in neonatal abstinence syndrome.

Lead Investigator
Dr. Lauren E Kelly Ph.D., M.Sc., C.C.R.P.
Clinical Trialist, George & Fay Yee Centre for Healthcare Innovation
Scientist, Children's Hospital Research Institute of Manitoba 
Scientist, Vaccine and Drug Evaluation Centre, Winnipeg
Assistant Professor, Department of Pediatrics & Child Health, Community Health Sciences, University of 
Manitoba
Project Manager
Dayna Solvason, the George and Fay Yee Centre for Healthcare Innovation 
Research Assistants 
Flora Shan, MD, PGY2, Dept. of Pediatrics, the University of Manitoba
Emily Czaplinski, PharmD Candidate, the George and Fay Yee Centre for Healthcare Innovation
Steering Committee
Karel Allegaert, MD, PhD 
Lauren Jansson, MD 
Sonya MacVicar, PhD 
Wendy Moulsdale, NP 
Martin Offringa, MD, PhD 
Sarah Simpson, RSW 

Consensus Meeting Participants
Host Lauren Kelly, PhD - University of Manitoba, Winnipeg, Canada

Participants
Adam Newman MD - Queen's University, Kingston, Canada 
Alane O’Connor, MD – Maine General Medical Center, Augusta, USA
Astrid Guttman, MD – Institute for Clinical Evaluative Sciences, Toronto, Canada
Flora Shan, MD – University of Manitoba, Winnipeg, Canada 
Gerri Baer, MD – Food and Drug Administration, USA 
James Webbe, MD, PhD – Imperial College, London, UK 
Jonathan Davis, MD – Tufts University, Boston, USA
Karel Allegaert, MD, PhD – University of Leuven, Belgium
Lauren Jansson, MD – John Hopkins University, Baltimore, USA
Martin Offringa, MD, PhD – University of Toronto, Toronto, Canada
Matthew Grossman, MD – Yale University, New Haven, USA
Merran Thomson, MD – Chiesi, UK 
Sarah Simpson, RSW – St. Joseph’s Healthcare, Hamilton, Canada
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Sonya MacVicar, PhD – Edinburgh Napier University, Edinburgh, UK
Thierry Lacaze, MD, PhD – University of Calgary, Calgary, Canada
Walter Kraft, MD – Jefferson University, Philadelphia, USA
Wendy Moulsdale, NP – Sunnybrook Health Sciences Centre, Toronto, Canada
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Aims for Consensus Meeting 
 
The purpose of the consensus meeting is to:

1. Finalize the core outcome set for neonatal opioids withdrawal syndrome
2. Discuss the definition and measurement of included items
3. Plan for knowledge translation

Consensus Meeting Details

Provisional Core Outcomes Set
1. Cognitive development (e.g. learning, school performance)
2. Difficulties feeding
3. Duration until adequate symptom control
4. Family involved in care (if able)
5. Maternal-infant bonding
6. Need for pharmacological treatment to manage withdrawal
7. Neurodevelopmental outcomes
8. Seizures
9. Survival
10. Weight (gain or loss)

Outcomes that did not meet inclusion or exclusion criteria
 Ability to sleep between feedings
 Alertness
 Any adverse drug reactions
 Blood pressure
 Brain development (e.g. EEG, 

ultrasound)
 Breastfeeding duration (e.g. continued 

at 3, 6, 9 months)
 Complexity of medication tapper 

(number of dose adjustments)
 Compliance with pediatrician 

appointments
 Consolability 
 Cost of treatment
 Diarrhea
 Discharge into biological parents’ care
 Dose of withdrawal treatment provided
 Duration of sleep (hours)
 Excoriated skin on buttocks
 Family satisfaction with care provided

 Feeding volume
 Head circumference
 Heart rate
 High pitch cry
 Hospital staff experiences
 Initiation of breastfeeding
 Irritability
 Jitteriness
 Length of stay in hospital
 Length of treatment
 Level of nursery care required (e.g. level 

I, II, III)
 Medical complications throughout 

withdrawal period (e.g. NEC, feeding 
tube)

 Movement 
 Oxygen saturation
 Readmission to hospital for withdrawal 

following discharge
 Respiratory rate
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 Skin breakdown
 Substance use in adulthood
 Sweating
 Temperature
 Tightness
 Time to reach maximum treatment 

dose
 Time to wean
 Treated with more than one medication
 Visual development
 Vomiting
 Weaning (opioid) completed before 

discharge
 Weaning off all medications (not just 

opioids)
 Withdrawal severity score
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Study Background

The prevalence of neonatal abstinence syndrome (NAS) increasing globally. Evidence surrounding NAS 
prevention and management to date has been limited, requiring further research initiatives. To bolster 
meta-analysis and clarify clinical practice guidelines it is critical that studies can be compared and 
combined. Central to further NAS research are the choice of specific outcomes and the use of valid, 
responsive and feasible measurement instruments that will allow effective synthesis of data. Without a 
harmonized outcome selection and reporting, site performance and research studies cannot be 
compared, contrasted nor combined, leading to research waste.

The development of a NAS core outcome set (COS) brings together key stakeholders to determine a set 
of standardized research outcomes meaningful to health care providers and families. The NAS-COS 
reflects the minimum set of health outcomes which should be measured in trials evaluating 
interventions or preventing or treating NAS and is intended to improve NAS clinical research 
consistency, efficacy and impact.
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Objectives and Methods

The objectives of the study are to develop a consensus-based NAS-COS to be used in clinical practice and 
research. This will be done by:

1. Synthesizing evidence on maternal, neonatal and health care resource utilization outcomes 
into a comprehensive list of candidate outcomes for the COS

2. Interpreting and prioritizing NAS outcomes identified in the systematic review using parent 
interviews, a Delphi survey and consensus meeting to develop a COS

3. Disseminating the NAS-COS to key stakeholders globally

The development of the NAS-COS includes five stages led by an international multidisciplinary steering 
committee:

1. Systematic review 
2. Qualitative interviews with parents/families 
3. A three-round Delphi survey to gain expert opinion on the importance of health outcomes 

influencing NAS management decisions
4. A consensus with experts and future COS users
5. Implementation planning: dissemination, feasibility and pilot testing, development of the COS 

explanation and creation of an explanation document, if needed

Stage 1. Systematic Review

Outcomes were identified in all NAS clinical research, including observational studies and clinical trials. 
The systematic review registered with PROSPERO for transparency and collaboration. The electronic 
search was designed by a research librarian at the Hospital for Sick Children and abstracts were 
screened by two independent reviewers. Systematic reviews, clinical practice guidelines, randomized 
controlled trials, case-controlled trials, uncontrolled trials, case reports and observational cohort studies 
in NAS were included. Only infants with a NAS diagnosis following opioid exposure in utero or 
postnatally were included, regardless of concomitant substance exposure. Studies that did not describe 
NAS health outcomes or studies that were not available in English, French, Spanish or Dutch were 
excluded. A peer-reviewed search strategy was performed through Medline, Embase, and Cochrane 
Central Register of Controlled Trials of Studies. Data was extracted by two reviewers. Data regarding 
population (antenatal, postnatal exposure), type of exposure (including duration), maternal dose, 
neonatal dose, timing and dose at onset, inclusion and exclusion criteria, NAS intervention type, control 
arm, and number of patients included was extracted from each included study. 

Stage 2. Parent Interviews

Parents with real-world NAS experience were interviewed in order to contextualize the outcomes 
identified by the systematic review. A purposive sample of six caregivers consented to participate in 
interviews. Participants completed qualitative interviews upon discharge in an open-ended format 
where they were asked to describe their experiences with their infant’s NAs treatment and the impact 
on their families. A topic guide was used to ensure all identified health outcomes were discussed and 
the importance of each was assessed. 
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Stage 3. Delphi 

A three-round Delphi approach investigated the importance of NAS outcomes to health care providers 
including neonatologists, obstetricians, midwives, addictions medicine experts, primary care physicians, 
nurses, nurse practitioners and social workers. Importance scales ranged from 1-9, with 1 to 3 being not 
important, 4 to 6 being important but not critical and 7 to 9 being critical. Criteria for inclusion and 
exclusion were determined prospectively; Inclusion = 70% or more critical and less than 15% scored as 
not important Exclusion = 70% or more not important and less than 15% scored as critical

 ROUND 1 – Demographic information on the participants collected, open-ended question 
posed: “list up to 10 outcomes that you feel are important to inform NAS diagnosis and 
management” 

 ROUND 2 – Health care providers asked to prioritize outcomes selected from round one and the 
published literature from the systematic review.

 ROUND 3 – Results presented for top-scoring items from round 2. Participants asked how 
strongly they feel each outcome would influence their care and if it should be included on a 
NAS-COS
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Results

Systematic Review

The review was completed using a peer-reviewed search strategy in Medline, Embase, and Cochrane 
Central Register of Controlled Trials of Studies. The search strategy identified 360 studies. 10 additional 
studies were identified from CT.gov. 4 additional studies were identified through reviewing 
bibliographies of included studies. A total of 46 studies reported on NAS health outcomes and were 
included in our analysis. There were 81 authors identified during the review and by the steering 
committee which were invited to participate in the Delphi survey.

Parent (N=6) Interviews 
Dr. Flora Shan, a second-year resident in the pediatrics program at the University of Manitoba, consented 
six women to participate in one-on-one interviews which were recorded. Parents were asked what they 
think about their child’s treatment for NAS, what they would like to happen, and how they would define 
a successful treatment. Thematic analysis was completed on interview transcripts. The outcomes deemed 
most important to parents were as follows:

• Ability to breastfeed
• Addition of adjunct treatment 
• Duration of separation from extended family
• Duration of separation from mother
• Duration of separation from siblings
• Duration on medication
• Duration until adequate symptom control
• Free of withdrawal symptoms post-discharge 
• Healthy newborn at discharge (i.e. gaining weight, feeding)
• Length of hospital stay
• Preventing caregiver burnout
• Time of onset of withdrawal symptoms

The most important outcome to parents, “duration from withdrawal onset to achieving withdrawal 
symptom control on medication” was reported by all six mothers that participated. An example quote is 
provided below:

 “I'd like my baby, like, to stop - Like, because when I hold him sometimes, he'll do a little shiver or a 
shake. I'd like that to go away and I'd hope for him not to be on medicine too long, not to keep him in the 

hospital too long…for me to take him out of the hospital but I want him to be withdrawal free. I don't 
want him to have any withdrawal symptoms when I take him home…because I wouldn't know what to 

do, like, if he started withdrawing on me while we were home.” – P001
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Delphi: Participants

Figure 1. Delphi participant PRISMA chart.

A total of 51 individuals agreed to participate (Figure 1). The majority of participants were Canadians, 
with the remainder from the USA and Europe (Figure 2). Participants self-classified as predominantly 
clinicians, but also included researchers, nurses, nurse practitioners, social works and pharmacists 
(Figure 3). Most participants were experienced in their role, with 41% having been in practice for 10-20 
years and 39% for more than 20 years.

Figure 2. Delphi participant stakeholder type.

Figure 3. Delphi participants’ countries of origin.
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Delphi: Round 1
When asked “thinking about your clinical and research practice, please list up to 10 outcomes that you 
feel are important to inform NAS diagnosis and management.” Participants listed over 52 outcomes 
were reported (full list in Appendix 1). The most commonly reported outcomes were: 

Table 2. Most frequently reported outcomes in Delphi Round 1.
Outcome Percentage respondents
Weight (gain or loss) 29%
Need for pharmacologic treatment 29%
Length of stay in hospital 29%
Withdrawal severity score 24%
Neurodevelopmental outcomes 22%

Delphi: Round 2
When asked “what is the importance (on a scale of 1-9) of this health outcome in influencing your 
diagnosis and management of an infant with NAS?” There were six outcomes which reached consensus 
for inclusion in this round: 

Table 3. Outcomes that met inclusion criteria in Delphi Round 2.
Outcome Mean Standard 

deviation
Median Lowest Highest

Seizures 8.03 1.11 9 6 9
Maternal-infant bonding 7.82 1.29 8 5 9
Neurodevelopmental outcomes 7.76 1.48 8 4 9
Cognitive function (e.g. school 
performance)

7.21 1.70 7 1 9

Difficulties feeding 7.15 1.26 7 4 9
Weight (gain or loss) 6.94 1.74 7 3 9

Two outcomes were excluded:
 Active ear acupuncture sites
 BNP in blood, urine, meconium

4 new outcomes were added:
 Family is involved in care if able to
 Medical complications throughout withdrawal (e.g. NEC, feeding tube)
 Survival
 Weaning off all medications (not just opioids)

Delphi: Round 3
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All outcomes from round 2 were presented with their mean and median score. Participants were asked 
to rate (always, sometimes, never) how strongly they feel each outcome would influence their care and 
if it should be included on a NAS-COS.

Table 4. Outcomes that met inclusion criteria in Delphi Round 3.
Outcome N Always Percent

Always 
N 

Never
Percent 
Never

Maternal-infant bonding 29 88% 0 0%

Seizures 29 88% 0 0%

Neurodevelopmental outcomes 27 82% 0 0%

Family is involved in care (if able to) 22 76% 0 0%

Survival 22 76 4 14%

Difficulties feeding 25 76 0 0%

Weight (gain or loss) 24 73 2 6%

Need for pharmacological treatment to manage 
withdrawal 21 72 1 3%

Cognitive development (e.g. learning, school 
performance) 23 70 1 3%

Protocol Deviations 

The number of invited participants (81) was significantly less than was initially planned for (150) due to 
fewer authors in the systematic review than expected. As only the systematic review was funded for this 
project, REDCap was used instead of Survey Monkey and Delphi Manager for survey conduction, and the 
consensus meeting will now be virtual instead of face-to-face. Lastly, the measurement tool discussion 
will only focus on items that reach consensus, instead of all potential candidate outcomes.
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Next Steps

 Pilot testing
 Development of the COS explanation and elaboration document

o Define measurement tools
o Start with COS outcomes

 Develop a common data set for other variables, including demographics
 Knowledge translation
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Appendices

Appendix 1. Reported outcomes from the systematic review and Delphi Round 1.

   Delphi
    Round 1

Systematic 
Review

 N % N %
Ability to sleep in between feedings 1 2% 0 0%
Excoriated skin on buttocks 0 0% 1 2%
Alertness 1 2% 0 0%
Any adverse drug reactions 0 0% 6 11%
Blood pressure 1 2% 1 2%
BNP levels in blood, urine, meconium 0 0% 1 2%
Brain development (EEG, ultrasound) 2 5% 0 0%
Cognitive function (learning, school performance) 3 7% 0 0%
Complexity of medication tapper (number of dose 
adjustments)

0 0% 1 2%

Compliance with pediatrician visits 0 0% 1 2%
Consolability 3 7% 0 0%
Cost of treatment 0 0% 2 4%
Diarrhea 4 10% 0 0%
Difficulties feeding 6 15% 1 2%
Discharge into biological parents’ care 3 7% 0 0%
Dose of treatment provided 4 10% 8 15%
Duration of sleep (hours) 7 17% 0 0%
Excoriated skin on buttocks 1 2% 0 0%
Family satisfaction 4 10% 2 4%
Feeding volume 1 2% 0 0%
Head circumference 0 0% 1 2%
Heart rate 3 7% 3 6%
High pitched cry 5 12% 0 0%
Hospital staff experiences 0 0% 1 2%
Initiation of breastfeeding 7 17% 9 17%
Irritability 4 10% 0 0%
Jitteriness 2 5% 0 0%
Length of stay in hospital 12 29% 32 59%
Length of treatment (days) 7 17% 17 31%
Level of care required 2 5% 3 6%
Maternal-infant bonding 4 10% 1 2%
Movements 1 2% 2 4%
Need for pharmacologic treatment 12 29% 11 20%
Neurodevelopmental outcomes 9 22% 4 7%
Oxygen saturation 2 5% 0 0%
Readmission to hospital 3 7% 3 6%
Respiratory rate 2 5% 1 2%

https://mc.manuscriptcentral.com/pediatrics

Confidential - Not for Circulation



16

Seizures 7 17% 1 2%
Skin breakdown 1 2% 0 0%
Substance use in adulthood 1 2% 0 0%
Sweating 2 5% 0 0%
Temperature 4 10% 2 4%
Tightness 1 2% 0 0%
Time to reach maximum treatment dose 0 0% 1 2%
Time to wean 1 2% 0 0%
Treated with more than one medication 4 10% 10 19%
Visual development 1 2% 0 0%
Volume of feeding 1 2% 0 0%
Vomiting 4 10% 0 0%
Weaning completed before discharge 2 5% 0 0%
Weight (gain or loss) 12 29% 8 15%
Withdrawal severity score 10 24% 17 31%

Appendix 2. Number of participants scored outcomes as critical and not important from Delphi Round 2.

Critical: 
score ≥ 

7(N) 

Critical 
(%)

Not Important: 
score ≤ 3 (N)

Not Important 
(%)

Maternal-infant bonding 29 88% 0 0%
Neurodevelopmental outcomes 27 82% 0 0%
Seizures 27 82% 0 0%
Difficulties feeding 25 76% 0 0%
Weight (gain or loss) 24 73% 2 6%
Cognitive function (e.g. learning, school 
performance)

23 70% 1 3%

Ability to sleep in between feedings 22 67% 1 3%
Alertness 11 33% 2 6%
Any adverse drug reactions 20 61% 2 6%
Blood pressure 7 21% 6 18%
Brain development (e.g. EEG, 
ultrasound)

12 36% 7 21%

Complexity of medication tapper 
(number of dose adjustments)

10 30% 5 15%

Compliance with pediatrician visits 15 45% 2 6%
Consolability 22 67% 1 3%
Cost of treatment 5 15% 6 18%
Diarrhea 10 30% 0 0%
Discharge into biological parents’ care 12 36% 3 9%
Dose of withdrawal treatment provided 11 33% 5 15%
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Duration of sleep (hours) 15 45% 0 0%
Excoriated skin on buttocks 8 24% 3 9%
Family satisfaction with care provided 12 36% 1 3%
Feeding volume 12 36% 3 9%
Head circumference 10 30% 4 12%
Heart rate 7 21% 6 18%
High pitched cry 7 21% 7 21%
Hospital staff experiences 12 36% 5 15%
Initiation of breastfeeding 16 48% 0 0%
Irritability 16 48% 1 3%
Jitteriness 11 33% 5 15%
Length of stay in hospital 17 52% 1 3%
Length of treatment (days) 18 55% 1 3%
Level of nursery care required (e.g. level 
I, II, III) 

8 24% 5 15%

Movements 3 9% 7 21%
Need for pharmacologic treatment to 
manage withdrawal

19 58% 1 3%

Oxygen saturation 5 15% 8 24%
Readmission to hospital for withdrawal 
following discharge

21 64% 1 3%

Respiratory rate 7 21% 5 15%
Skin breakdown 6 18% 1 3%
Substance use in adulthood 14 42% 4 12%
Sweating 3 9% 9 27%
Temperature 4 12% 5 15%
Tightness 3 9% 8 24%
Time to reach maximum treatment dose 9 27% 7 21%
Time to wean 13 39% 4 12%
Treated with more than one medication 
(required adjuvant therapy)

17 52% 2 6%

Visual development 15 45% 5 15%
Vomiting 9 27% 3 9%
Weaning completed before discharge 14 42% 3 9%
Withdrawal severity score 14 42% 5 15%
BNP levels in blood, urine, meconium 1 3% 19 58%
Active ear acupuncture sites 0 0% 30 91%
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Appendix B. Explanation and elaboration of each outcome identified from the systematic review, parent 
interviews and three round Delphi (published online only)

ITEM 1: ABILITY TO SLEEP IN BETWEEN FEEDINGS
Parent Interviews
The outcome was identified in 3 of 6 parent interviews upon thematic analysis.
Delphi
Round 1 (R1): The outcome was reported once when participants were asked to list 10 outcomes they 
felt were important to inform
 NAS diagnosis and management. 
Round 2 (R2): When asked to rank the importance of the listed R1 outcomes, 67% participants voted the 
outcome as critical, which did not meet the 70% inclusion criteria for Round 3 (R3).
Consensus Meeting 
Vote: Upon first vote, 55% of Steering Committee (SC) participants voted to include outcome while 45% 
voted against. As this did not meet the 70% inclusion criteria, a discussion and revote was held.
Discussion: Arguments against including the outcome involved issues with ambiguity of the definition 
and difficulty in measurement. It was also noted that the outcome should be considered an interim 
outcome instead of a final outcome.
Re-vote: The outcome was excluded with 18% voting to include and 82% voting to exclude.

ITEM 2: ACTIVE EAR ACUPUNCTURE SITES
Literature Review 
The item was found to be reported in 1 of 47 studies included in the literature review. 
Delphi
Round 2 (R2): When asked to rank the importance of outcomes, no participants voted the outcome as 
critical, while 91% voted the outcome as not important. This met the 70% exclusion criteria for R2.

ITEM 3: ADEQUATE NAS SYMPTOM CONTROL
Parent Interviews
The outcome was identified in parent interviews upon thematic analysis. The outcome was removed as 
individual symptoms such as irritability, jitteriness, seizures, sleep, feeding, high pitched cry, and 
consolability were separately scored.

ITEM 4: ALERTNESS
Parent Interviews
The outcome was identified in 1 of 6 parent interviews upon thematic analysis.
Delphi
R1: The outcome was reported once when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 33% participants voted the outcome 
as critical while 6% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 14% voted the outcome as critical while 21% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 27% of SC participants voted to include outcome while 64% voted against. As this 
did not meet the 70% inclusion criteria, a discussion and revote was held.

https://mc.manuscriptcentral.com/pediatrics

Confidential - Not for Circulation



19

Discussion: The subjectivity and difficulties in quantifying “alertness” were given as reasons to exclude 
the outcome.
Re-vote: The outcome was excluded with 0% voting to include and 100% voting to exclude.

ITEM 5: ANY ADVERSE DRUG REACTIONS
Literature Review 
The item was found to be reported as a secondary outcome in 6 of 47 studies included in the literature 
review. 
Delphi
R2: When asked to rank the importance of the listed R1 outcomes and additional literature review 
items, 61% participants voted the outcome as critical while 6% reported it not important. This did not 
meet the 70% inclusion or exclusion criteria for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 59% voted the outcome as critical while 7% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 64% of SC participants voted to include outcome while 27% voted against. As this 
did not meet the 70% inclusion criteria, a discussion and revote was held.
Discussion: As recording of adverse drug events would likely already be done as a requirement for drug 
trials, it was argued that the inclusion of the item would not be necessary in a core set of outcomes.
Re-vote: The outcome was excluded with 9% voting to include and 91% voting to exclude.

ITEM 6: BLOOD PRESSURE
Literature Review 
The item was found to be reported as a secondary outcome in 1 of 47 studies included in the literature 
review. 
Delphi
R1: The outcome was reported once when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 21% participants voted the outcome 
as critical while 18% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 0% voted the outcome as critical while 41% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 0% of SC participants voted to include outcome while 91% voted against. The 
outcome was thus excluded. 

ITEM 7: BNP LEVELS IN BLOOD, URINE AND MECONIUM
BNP is defined as brain natriuretic peptide.
Delphi
R2: When asked to rank the importance of outcomes, 3% participants voted the outcome as critical 
while 58% reported it not important. As less than 15% of participants scored the item as critical, it met 
exclusion criteria and was thus excluded.

ITEM 8: BRAIN DEVELOPMENT (measured using diagnostic instruments such as electroencephalogram 
and ultrasound)
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Delphi
R1: The outcome was reported twice when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 36% participants voted the outcome 
as critical while 21% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 14% voted the outcome as critical while 31% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 9% of SC participants voted to include outcome while 82% voted against. The 
outcome was thus excluded. 

ITEM 9: BREASTFEEDING DURATION (e.g. continued at 3, 6, 9 months)
Delphi
R2: The item was added as a new outcome in R2. 
R3: 45% voted the outcome as critical while 0% voted it not important. This did not meet the criteria for 
R3.
Consensus Meeting
Vote: Upon first vote, 73% of SC participants voted to include the outcome while 27% voted against. As 
this met the 70% inclusion criteria, the item was included.
Elaboration: The SC agreed upon a change in the wording of the outcome from “breastfeeding duration, 
(e.g. continued at 3, 6, 9 months)” to “breastmilk at discharge” in order more easily quantify the 
outcome without requiring long-term follow up. 

ITEM 10: CHILD PROTECTION INVOLVEMENT
Literature Review 
The item was found to be reported as a secondary outcome in 1 of 47 studies included in the literature 
review. The outcome was then merged through steering committee consensus with “discharge into 
care”.

ITEM 11: COGNITIVE FUNCTION (e.g. learning, school performance)
Delphi
R1: The outcome was reported 3 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 70% participants voted the outcome 
as critical while 3% reported it not important. This met inclusion criteria and the item was thus included.
Consensus Meeting
Elaboration: Upon review of the preliminary core outcome set, the SC decided upon the exclusion of 
this item. Arguments were presented that there was not enough difference between the 
“neurodevelopmental outcomes” item and the “cognitive function” item. As such, the item was merged 
under “neurodevelopmental outcomes”. The inclusion of parameters like “learning” and “school 
performance” in a core outcome set would require all studies to utilize too long of a follow-up time 
frame than would be feasible since most management is short term. However, this would not preclude 
long-term follow up if appropriate in a particular study.

ITEM 12: COMPLEXITY OF MEDICATION TAPER 
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Literature Review 
The item was found to be reported as a secondary outcome in 1 of 47 studies included in the literature 
review.
Delphi
R2: When asked to rank the importance of the listed R1 outcomes, 30% participants voted the outcome 
as critical while 15% reported it not important. This did not meet inclusion or exclusion criteria for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 38% voted the outcome as critical while 10% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 64% of SC participants voted to include outcome while 36% voted against. As this 
did not meet the 70% inclusion criteria, a discussion and revote was held.
Discussion: It was argued that having the “dose of withdrawal treatment provided” as a core outcome 
would already cover the important clinical significance of the item in question.
Re-vote: The outcome was excluded with 0% voting to include and 100% voting to exclude.

ITEM 13: COMPLIANCE WITH PEDIATRICIAN VISITS
Delphi
R2: When asked to rank the importance of outcomes, 45% participants voted the outcome as critical 
while 6% reported it not important. This did not meet inclusion or exclusion criteria for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 28% voted the outcome as critical while 14% voted it not important. 
This did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 18% of SC participants voted to include the outcome while 73% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 14: CONSOLABILITY
Parent Interviews
The outcome was identified in 3 of 6 parent interviews upon thematic analysis.
Delphi
R1: The outcome was reported 3 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 67% participants voted the outcome 
as critical while 3% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 59% voted the outcome as critical while 3% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 73% of SC participants voted to include the outcome while 27% voted against. As 
this met the 70% inclusion criteria, the item was included.
Elaboration: A suggestion was made to expand the definition of the outcome to include the ability of 
the neonate to be consoled in the arms of parents, caregivers, extended family, volunteers and nursing 
staff.
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ITEM 15: COST OF TREATMENT
Literature Review 
The item was found to be reported as a primary outcome in 2 studies and as a secondary outcome in 4 
of 47 total studies included in the literature review.
Delphi
R2: When asked to rank the importance of outcomes, 15% participants voted the outcome as critical 
while 18% reported it not important. This did not meet the 70% inclusion or exclusion criteria for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 24% voted the outcome as critical while 21% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 18% of SC participants voted to include the outcome while 82% voted against. As 
this met the 70% exclusion criteria, the item was excluded.
Discussion: It was noted that it is not easy to do a sophisticated cost-effective analysis of this outcome 
and would require the use of an economist. Additionally, “cost of treatment” is closely related to the 
“length of stay in hospital” item.

ITEM 16: DIARRHEA
Delphi
R1: The outcome was reported 4 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 30% participants voted the outcome 
as critical while 0% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 34% voted the outcome as critical while 17% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 18% of SC participants voted to include the outcome while 92% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 17: DIFFICULTIES FEEDING
Literature Review 
The item was found to be reported as a secondary outcome in 1 of 47 total studies included in the 
literature review.
Delphi
R1: The outcome was reported 6 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 76% participants voted the outcome 
as critical while 0% reported it not important. This met the 70% inclusion criteria and the outcome was 
included

ITEM 18: DISCHARGE INTO BIOLOGICAL PARENTS CARE
Literature Review 
The item was found to be reported as a primary outcome in 2 studies and as a secondary outcome in 5 
of 47 total studies included in the literature review.
Delphi
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R1: The outcome was reported 3 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 36% participants voted the outcome 
as critical while 9% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 24% voted the outcome as critical while 14% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 33% of SC participants voted to include the outcome while 67% voted against. As 
this did not meet the 70% inclusion criteria, a discussion and revote was held.
Discussion: It was argued that the discharge of the neonate into biological parents care is dependent on 
family circumstance more than on withdrawal treatment.
Re-vote: The outcome was excluded with 9% voting to include and 82% voting to exclude.

ITEM 19: DOSE OF WITHDRAWAL TREATMENT PROVIDED
Literature Review 
The item was found to be reported as a primary outcome in 8 studies and as a secondary outcome in 10 
of 47 total studies included in the literature review.
Parent Interviews
The outcome was identified in 1 of 6 parent interviews upon thematic analysis.
Delphi
R1: The outcome was reported 4 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 33% participants voted the outcome 
as critical while 15% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 41% voted the outcome as critical while 10% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 75% of SC participants voted to include the outcome while 25% voted against. As 
this met the 70% inclusion criteria, the outcome was included.

ITEM 20: DURATION OF SLEEP (hours)
Delphi
R1: The outcome was reported 7 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 45% participants voted the outcome 
as critical while 0% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 28% voted the outcome as critical while 7% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 33% of SC participants voted to include the outcome while 67% voted against. As 
this did not meet the 70% inclusion or exclusion criteria, a re-vote was held.
Re-vote: The outcome was excluded as 9% voted to include while 91% voted to exclude.
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ITEM 21: DURATION UNTIL ADEQUATE SYMPTOM CONTROL
Parent Interviews
The outcome was identified in 6 of 6 parent interviews upon thematic analysis.
Elaboration: The name of the outcome was changed to specify “time to adequate symptom control” in 
hours.

ITEM 22: EXCORIATED SKIN ON BUTTOCKS
Delphi
R1: The outcome was reported once when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 24% participants voted the outcome 
as critical while 9% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 21% voted the outcome as critical while 17% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 17% of SC participants voted to include the outcome while 83% voted against. As 
this met the 70% exclusion criteria, the outcome was excluded.

ITEM 23: FAMILY IS INVOLVED IN CARE (if able to)
Delphi
R2: Item was added as a new outcome in round 2.
R3: 76% voted the outcome as critical while 0% voted it not important. The item met inclusion criteria.
Consensus Meeting
Discussion: Upon discussion of preliminary outcomes, the item was excluded as similar information 
could be measured under the “maternal-infant bonding” outcome. The SC reached consensus on 
excluding the item.

ITEM 24: FAMILY SATISFACTION WITH CARE PROVIDED
Literature Review 
The item was found to be reported as a secondary outcome in 1 of 47 total studies included in the 
literature review.
Delphi
R1: The outcome was reported 4 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 36% participants voted the outcome 
as critical while 3% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 34% voted the outcome as critical while 10% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 33% of SC participants voted to include the outcome while 67% voted against. As 
this did not meet the 70% exclusion criteria, a re-vote was held.
Re-vote: The outcome was excluded as 27% voted to include while 73% voted to exclude.
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ITEM 25: FEEDING VOLUME
Delphi
R1: The outcome was reported once when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 36% participants voted the outcome 
as critical while 9% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 21% voted the outcome as critical while 10% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 17% of SC participants voted to include the outcome while 75% voted against. As 
this met the 70% exclusion criteria, the outcome was excluded.

ITEM 26: HEAD CIRCUMFERENCE
Delphi
R2: When asked to rank the importance of outcomes, 30% participants voted the outcome as critical 
while 9% reported it not important. This did not meet the 12% inclusion or exclusion criteria for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 24% voted the outcome as critical while 24% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 42% of SC participants voted to include the outcome while 58% voted against. As 
this did not meet the 70% inclusion criteria, a discussion and revote was held.
Discussion: The SC came to the conclusion that “head circumference” can be merged with the 
“neurodevelopmental outcomes” item, as it is too unspecific and essentially acts as a proxy for brain 
development.
Re-vote: The outcome was excluded with 0% voting to include and 91% voting to exclude.

ITEM 27: HEART RATE
Literature Review 
The item was found to be reported as a primary outcome in 1 study and as a secondary outcome in 1 of 
47 total studies included in the literature review.
Delphi
R1: The outcome was reported 3 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 21% participants voted the outcome 
as critical while 18% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 3% voted the outcome as critical while 24% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 0% of SC participants voted to include the outcome while 100% voted against. As 
this met the 70% exclusion criteria, the outcome was excluded.

ITEM 28: HIGH PITCHED CRY
Delphi
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R1: The outcome was reported 5 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 21% participants voted the outcome 
as critical while 21% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 21% voted the outcome as critical while 31% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 0% of SC participants voted to include the outcome while 100% voted against. As 
this met the 70% exclusion criteria, the outcome was excluded.

ITEM 29: HOSPITAL STAFF EXPERIENCES
Delphi
R2: When asked to rank the importance of outcomes, 36% participants voted the outcome as critical 
while 35% reported it not important. This did not meet the 70% inclusion or exclusion criteria for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 31% voted the outcome as critical while 17% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 0% of SC participants voted to include the outcome while 100% voted against. As 
this met the 70% exclusion criteria, the outcome was excluded.

ITEM 30: INITIATION OF BREASTFEEDING
Literature Review 
The item was found to be reported as a primary outcome in 6 of the 47 total studies included in the 
literature review.
Delphi
R1: The outcome was reported 7 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 48% participants voted the outcome 
as critical while 0% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 41% voted the outcome as critical while 7% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Discussion: The SC came to the decision of merging the item with the “breastfeeding duration” outcome 
that was changed to “breastmilk at discharge”.

ITEM 31: IRRITABILITY
Delphi
R1: The outcome was reported 4 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 48% participants voted the outcome 
as critical while 3% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
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R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 52% voted the outcome as critical while 17% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 25% of SC participants voted to include the outcome while 75% voted against. As 
this met the 70% exclusion criteria, the outcome was excluded.

ITEM 32: JITTERINESS
Delphi
R1: The outcome was reported twice when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 33% participants voted the outcome 
as critical while 15% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 38% voted the outcome as critical while 21% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 33% of SC participants voted to include the outcome while 67% voted against. As 
this did not meet the 70% inclusion criteria, a discussion and revote was held.
Re-vote: The outcome was excluded with 9% voting to include and 91% voting to exclude.

ITEM 33: LENGTH OF STAY IN HOSPITAL
Literature Review 
The item was found to be reported as a primary outcome in 22 studies and as a secondary outcome in 
10 of 47 total studies included in the literature review.
Parent Interviews
The outcome was identified in 3 of 6 parent interviews upon thematic analysis.
Delphi
R1: The outcome was reported 12 times when participants were asked to list 10 outcomes they felt 
were important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 52% participants voted the outcome 
as critical while 3% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 62% voted the outcome as critical while 10% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 75% of SC participants voted to include the outcome while 25% voted against. As 
this met the 70% inclusion criteria, the item was included.

ITEM 34: LENGTH OF TREATMENT (days)
Literature Review 
The item was found to be reported as a primary outcome in 25 studies and as a secondary outcome in 8 
of 47 total studies included in the literature review.
Parent Interviews
The outcome was identified in 2 of 6 parent interviews upon thematic analysis.
Delphi
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R1: The outcome was reported 7 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 55% participants voted the outcome 
as critical while 3% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 66% voted the outcome as critical while 10% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 92% of SC participants voted to include the outcome while 8% voted against. As 
this met the 70% inclusion criteria, the item was included.

ITEM 35: LEVEL OF NURSERY CARE REQUIRED (e.g. level I, II, III)
Literature Review 
The item was found to be reported as a secondary outcome in 4 of 47 total studies included in the 
literature review.
Delphi
R1: The outcome was reported twice when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 24% participants voted the outcome 
as critical while 15% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 31% voted the outcome as critical while 21% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 8% of SC participants voted to include the outcome while 92% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 36: MATERNAL-INFANT BONDING
Parent Interviews
The outcome was identified in 4 of 6 parent interviews upon thematic analysis.
Delphi
R1: The outcome was reported 4 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 88% participants voted the outcome 
as critical while 0% reported it not important. This met the inclusion criteria and the item was included.
Elaboration: The item wording was changed from “maternal-infant bonding” to “parent-infant bonding” 
to be more inclusive of other parent-child relationships.

ITEM 37: MEDICAL COMPLICATIONS THROUGHOUT THE WITHDRAWAL PERIOD (e.g. NEC, feeding tube)
Delphi
R2: The item was added as a new outcome in round 2.
R3: 52% voted the outcome as critical while 17% voted it not important. This did not meet the inclusion 
or exclusion criteria for R3.
Consensus Meeting
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Vote: Upon first vote, 42% of SC participants voted to include the outcome while 58% voted against. As 
this did not meet the 70% inclusion criteria, a discussion and revote was held.
Discussion: It was argued that medical complications relate more to demographics and family history 
rather than withdrawal treatment.
Re-vote: The outcome was excluded with 18% voting to include and 82% voting to exclude.

ITEM 38: MOVEMENTS
Literature Review 
The item was found to be reported as a primary outcome in 1 of 47 total studies included in the 
literature review.
Delphi
R1: The outcome was reported once when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 9% participants voted the outcome 
as critical while 21% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 0% voted the outcome as critical while 34% voted it not important. 
This again did not meet the inclusion or exclusion criteria for R3.
Consensus Meeting
Vote: Upon first vote, 8% of SC participants voted to include the outcome while 92% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 39: NEED FOR PHARMACOLOGIC TREATMENTS TO MANAGE WITHDRAWAL
Literature Review 
The item was found to be reported as a secondary outcome in 6 of 47 total studies included in the 
literature review.
Parent Interviews
The outcome was identified in 2 of 6 parent interviews upon thematic analysis.
Delphi
R1: The outcome was reported 12 times when participants were asked to list 10 outcomes they felt 
were important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 58% participants voted the outcome 
as critical while 3% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 72% voted the outcome as critical while 3% voted it not important. As 
this met inclusion criteria, the item was included.

ITEM 40: NEURODEVELOPMENTAL OUTCOMES
Literature Review 
The item was found to be reported as a primary outcome in 1 study and as a secondary outcome in 1 of 
47 total studies included in the literature review.
Parent Interviews
The outcome was identified in 2 of 6 parent interviews upon thematic analysis.
Delphi
R1: The outcome was reported 9 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
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R2: When asked to rank the importance of the listed R1 outcomes, 82% participants voted the outcome 
as critical while 0% reported it not important. As this met inclusion criteria, the item was included.

ITEM 41: NUMBER OF HEALTHCARE VISITS (ER or specialized)
Literature Review 
The item was found to be reported as a primary outcome in 2 of 47 total studies included in the 
literature review.
Elaboration: The item was merged with the “cost of treatment” outcome.

ITEM 42: OXYGEN SATURATION
Literature Review 
The item was found to be reported as a primary outcome in 1 study and as a secondary outcome in 1 of 
47 total studies included in the literature review.
Delphi
R1: The outcome was reported twice when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 15% participants voted the outcome 
as critical while 24% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 3% voted the outcome as critical while 38% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 0% of SC participants voted to include the outcome while 100% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 43: PHYSICAL GROWTH AT ONE YEAR
Literature Review 
The item was found to be reported as a secondary outcome in 1 of 47 total studies included in the 
literature review.
Elaboration: The item was merged with “weight” as well as “head circumference” as separate 
outcomes.

ITEM 44: READMISSION TO HOSPITAL FOR WITHDRAWAL FOLLOWING DISCHARGE
Parent Interviews
The outcome was identified in 4 of 6 parent interviews upon thematic analysis.
Delphi
R1: The outcome was reported 3 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 64% participants voted the outcome 
as critical while 3% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 69% voted the outcome as critical while 7% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 100% of SC participants voted to include the outcome while 0% voted against. As 
this met the 70% inclusion criteria, the item was included.
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ITEM 45: RESPIRATORY RATE
Literature Review 
The item was found to be reported as a secondary outcome in 1 of 47 total studies included in the 
literature review.
Delphi
R1: The outcome was reported twice when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 21% participants voted the outcome 
as critical while 15% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 3% voted the outcome as critical while 24% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 10% of SC participants voted to include the outcome while 90% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 46: SEIZURES
Literature Review 
The item was found to be reported as a secondary outcome in 2 of 47 total studies included in the 
literature review.
Delphi
R1: The outcome was reported 7 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 82% participants voted the outcome 
as critical while 0% reported it not important. This met inclusion criteria and as such was included.
Consensus Meeting
Elaboration: The SC came to the conclusion of removing the outcome from the core set as most seizures 
cannot be attributed to the withdrawal treatment and are instead most often related to hypoglycemia. 
As such, the item was excluded.

ITEM 47: SKIN BREAKDOWN
Delphi
R1: The outcome was reported once when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 18% participants voted the outcome 
as critical while 3% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 28% voted the outcome as critical while 21% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 0% of SC participants voted to include the outcome while 100% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 48: SUBSTANCE USE IN ADULTHOOD
Delphi
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R1: The outcome was reported once when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 42% participants voted the outcome 
as critical while 12% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 24% voted the outcome as critical while 21% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 10% of SC participants voted to include the outcome while 90% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 49: SURVIVAL
Delphi
R2: The item was added as a new outcome in R2. 
R3: 76% voted the outcome as critical while 14% voted it not important. As this met the 70% inclusion 
criteria, the item was included.
Consensus Meeting
Elaboration: The SC came to the conclusion of removing the outcome from the core set as most deaths 
cannot be attributed to the withdrawal treatment. As such, the item was excluded.

ITEM 50: SWEATING
Delphi
R1: The outcome was reported twice when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 9% participants voted the outcome 
as critical while 27% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 10% voted the outcome as critical while 31% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 0% of SC participants voted to include the outcome while 100% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 51: TEMPERATURE
Literature Review 
The item was found to be reported as a secondary outcome in 1 of 47 total studies included in the 
literature review.
Delphi
R1: The outcome was reported 4 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 12% participants voted the outcome 
as critical while 15% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 10% voted the outcome as critical while 31% voted it not important. 
This did not meet exclusion criteria.
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Consensus Meeting
Vote: Upon first vote, 20% of SC participants voted to include the outcome while 80% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 52: TIGHTNESS
Delphi
R1: The outcome was reported once when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 9% participants voted the outcome 
as critical while 24% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 10% voted the outcome as critical while 38% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 10% of SC participants voted to include the outcome while 90% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 53: TIME TO REACH MAXIMUM TREATMENT DOSE
R2: When asked to rank the importance of outcomes, 27% participants voted the outcome as critical 
while 21% reported it not important. This did not meet the 70% inclusion or exclusion criteria for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 17% voted the outcome as critical while 28% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 30% of SC participants voted to include the outcome while 70% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 54: TIME TO WEAN
Delphi
R1: The outcome was reported once when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 39% participants voted the outcome 
as critical while 12% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 34% voted the outcome as critical while 14% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 1050 of SC participants voted to include the outcome while 0% voted against. As 
this did not meet the inclusion or exclusion criteria, a re-vote was held.
Discussion: As “time to wean”, “time to reach maximum dose” and “length of treatment” are all related, 
the SC decided the items would be merged under “length of treatment”.

ITEM 55: TREATED WITH MORE THAN ONE medication (required adjuvant therapy)
Literature Review 
The item was found to be reported as a secondary outcome in 16 of 47 total studies included in the 
literature review.
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Parent Interviews
The outcome was identified in 1 of 6 parent interviews upon thematic analysis.

Delphi
R1: The outcome was reported 4 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 52% participants voted the outcome 
as critical while 6% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 55% voted the outcome as critical while 7% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 80% of SC participants voted to include the outcome while 20% voted against. As 
this met the 70% inclusion criteria, the item was included.

ITEM 56: TREATMENT FAILURE
Literature Review 
The item was found to be reported as a secondary outcome in 2 of 47 total studies included in the 
literature review.
Delphi
Elaboration: The item was removed in R2, as it was unclear what the outcome meant to capture. 
Instead, it was discussed that the “readmission to hospital for withdrawal following discharge” outcome 
would effectively capture the intended data. 

ITEM 57: VISUAL DEVELOPMENT
Delphi
R1: The outcome was reported once when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 45% participants voted the outcome 
as critical while 15% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 21% voted the outcome as critical while 21% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 20% of SC participants voted to include the outcome while 80% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 58: VOMITING
Delphi
R1: The outcome was reported 4 times when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 27% participants voted the outcome 
as critical while 9% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
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R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 24% voted the outcome as critical while 24% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 0% of SC participants voted to include the outcome while 100% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 59: WEANING COMPLETED BEFORE DISCHARGE 
Literature Review 
The item was found to be reported as a secondary outcome in 4 of 47 total studies included in the 
literature review.
Parent Interviews
The outcome was identified in 2 of 6 parent interviews upon thematic analysis.
Delphi
R1: The outcome was reported twice when participants were asked to list 10 outcomes they felt were 
important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 42% participants voted the outcome 
as critical while 9% reported it not important. This did not meet the 70% inclusion or exclusion criteria 
for R2.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 69% voted the outcome as critical while 7% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 36% of SC participants voted to include the outcome while 64% voted against. As 
this did not meet the 70% exclusion criteria, a discussion and revote was held.
Re-vote: 36% of SC participants voted to include the outcome while 64% voted against. As this did not 
meet the 70% exclusion criteria, a supplementary discussion was held with the SC after the consensus 
meeting. The item was finally excluded by the SC.

ITEM 60: WEANING OFF ALL MEDICATIONS (NOT JUST OPIOIDS)
Delphi
R2: The item was added as a new outcome in R2. 
R3: 52% voted the outcome as critical while 0% voted it not important. This did not meet the criteria for 
R3.
Consensus Meeting
Vote: Upon first vote, 27% of SC participants voted to include the outcome while 73% voted against. As 
this met the 70% exclusion criteria, the item was excluded.

ITEM 61: WEIGHT (GAIN OR LOSS)
Literature Review 
The item was found to be reported as a primary outcome in 1 study and as a secondary outcome in 6 of 
47 total studies included in the literature review.
Delphi
R1: The outcome was reported 12 times when participants were asked to list 10 outcomes they felt 
were important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 73% participants voted the outcome 
as critical while 6% reported it not important. As this met the inclusion criteria, the item was included.
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ITEM 62: WITHDRAWAL SEVERITY SCORE
Literature Review 
The item was found to be reported as a primary outcome in 14 studies and as a secondary outcome in 
10 of 47 total studies included in the literature review.
R1: The outcome was reported 10 times when participants were asked to list 10 outcomes they felt 
were important to inform NAS diagnosis and management. 
R2: When asked to rank the importance of the listed R1 outcomes, 42% participants voted the outcome 
as critical while 15% reported it not important. As this met the inclusion criteria, the item was included.
R3: Participants were presented with the mean, median and range of importance scores for each R2 
outcome and re-scored the items. 45% voted the outcome as critical while 10% voted it not important. 
This did not meet exclusion criteria.
Consensus Meeting
Vote: Upon first vote, 45% of SC participants voted to include the outcome while 55% voted against. As 
this did not meet the 70% exclusion criteria, a discussion and revote was held.
Discussion: An issue that was mentioned was that the withdrawal severity score measure would not 
apply to facilities employing the eat-sleep-console model. Another argument against the item was that it 
was not an outcome of treatment interventions. 
Re-vote: 27% of SC participants voted to include the outcome while 64% voted against. As this did not 
meet the 70% exclusion criteria, a supplementary discussion was held with the SC after the consensus 
meeting. The item was finally excluded by the SC.

ITEM 63: WITHDRAWAL SYMPTOMS (parent reported) 
Parent Interviews
The outcome was identified in 2 of 6 parent interviews upon thematic analysis.
Elaboration: The item was separated into individual symptom items and was thus removed.
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