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aBstract
Background
One in eight UK babies require some form of neonatal care, over 80,000 infants annually.  40% of all deaths in childhood occur in the neonatal period and neonatal conditions are a leading cause of life-long morbidity.  Neonatal research to date has reported multiple different outcomes and outcome measures.  This variation limits the combination and comparison of individual studies, limiting their usefulness in informing and influencing clinical practice.  

Aims and objectives 

The aim of this study is to develop a neonatal Core Outcome Set that are linked to data that are routinely recorded during clinical care.  Development and use of a core outcome set will ensure that outcomes of importance to all stakeholders, including patients and parents, are collected and reported in a standard way.  
Methods

A steering group including neonatal, paediatric and nursing healthcare professionals, researchers, parents and patients will be formed to guide the development of this core outcome set.  Potential outcomes will be identified through a comprehensive literature review of clinical trials and a systematic review of qualitative data sources, parent outcomes will be extracted from these existing qualitative data sources. Potential core outcomes will be matched with routinely collected data items and will be entered into an international, multi-perspective Delphi survey. All stakeholders, including healthcare professionals, researchers, and patients will be invited to participate. The Delphi method encourages whole and stakeholder group convergence towards consensus ‘core’ outcomes. 
Discussion

Embedding a core outcome set collected from routine electronic data within future clinical studies will advance the usefulness of research to inform practice with minimal addition burden, enhance patient care and improve outcomes.
1.
INTRODUCTION 

1.1 BACKGROUND
Each year 700,000 babies are born in the United Kingdom, and of these 1 in 8 (86, 000) will need specialist neonatal care in hospital (1).  This can range from neonates needing only a few hours of observation to sick neonates who may spend several months receiving neonatal care.  40% of all deaths in childhood occur in the neonatal period, neonatal conditions are a leading cause of morbidity in childhood and increasingly implicated in the pathogenesis of adult non-communicable diseases.  Despite this there is a paucity of evidence for even routine neonatal clinical practice such as feeding; this leads to wide variation in clinical care and is associated with wide variation in outcomes. 
Although the evidence base underpinning neonatal care is expanding, it remains rare for systematic reviews and meta-analyses to result in conclusive recommendations for clinical practice (2).  This is in large part due to the different, often incomparable, outcomes measured by included studies (3).  A further concern, shared with many paediatric specialties (4), is that selection of outcomes for research studies has rarely involved parents or patients. 
A solution is the development of Core Outcome Sets (5) to focus research outcomes on a standardised set of outcomes that are relevant and important to health professionals, researchers, parents and patients.  In recent years a number of core outcome sets have been developed in both adult and paediatric medicine (6-8).  Guidelines on how to develop Core Outcome Sets using a transparent and accepted approach are being developed as this field expands (9).  One method to establish consensus and identify a Core Outcome Set is the Delphi process (10).
1.2 RATIONALE FOR CURRENT STUDY
A neonatal Core Outcome Set will include outcomes that are of most importance to patients, parents and clinicians.  Collection of these core outcome data items in future will ensure results are relevant to parents, patients and health professionals and enable comparison and combination of results in future evidence syntheses.
Neonatal units around the country already record data during routine clinical care, this is used for local benchmarking and national audit.  To increase the efficiency of data that are recorded and limit any burden of using the neonatal core outcome set, existing routinely collected data items will be used to form the core outcome measures. 
2.  
PROJECT OBJECTIVES

To develop a Core Outcome Set in neonatal medicine linked to data that are  routinely recorded  during neonatal care.  This will allow:

1. Future research to be focussed on outcomes important to clinicians and patients

2. Benchmarking of local units to be focussed on outcomes important to clinicians and patients

3. Existing routine data to be used more easily for clinically relevant  research

3.  
Methods
3.1
PROSPECTIVE REGISTRATION
The COMET (Core Outcome Measures in Effectiveness Trials) Initiative brings together people interested in the development and application of core outcome sets.  This project will be prospectively registered with the COMET initiative.
PROSPERO is an international database of prospectively registered systematic reviews in health and social care.  We will prospectively register the systematic review that forms part of this project.  This systematic review will be reported following reporting guidelines (as outlined in the Preferred Reporting Items for Systematic Reviews and Meta-analyses, PRISMA, statement).
3.2
FORMATION OF STEERING GROUP
A steering group will be formed to guide the development of the core outcome set.  The members of the steering group have been selected to represent different disciplines, perspectives and expertise.  It will include representatives from the following:

1. Parents of neonatal patients

2. Ex-neonatal unit patients

3. Representatives from neonatal charities

4. Neonatologists from Special Care Baby Units, Local Neonatal Units and Neonatal Intensive Care Units
5. Academics active in the field of neonatology

6. Neonatal nurses

7. Representatives from the National Neonatal Audit Project (NNAP)
8. Representatives from the commercial provider of neonatal electronic patient record systems, Clevermed
Within the Steering Group a Project Management Team will be established.  This consists of the Project Co-Ordinator (JW) and one other member of the Steering Group (CG) who will be responsible for the day-to-day running of the project.  The Project Management Team will establish methodology and address key aspects of the study, but all members of the steering group will be contacted by e-mail regarding any key decisions that arise.  A majority of steering group members need to respond to form a quorum. When more than half of the quorum agree a decision this will be followed.
3.3 
STUDY OVERVIEW

The study will be divided into the following stages:

1. Identifying potential outcomes

2. Linking potential outcomes to routinely collected data items

3. Determining core outcomes

3.4 
STAGE 1: Identification of potential outcomes
3.4.1 
Systematic review: What outcomes have been reported before?
A systematic review will be undertaken of the Cochrane database to identify reported outcomes in neonatal clinical trials. The screening of the records retrieved will be performed in duplicate and disagreements will be resolved by discussion. No date or language restrictions will be applied, and translations will be obtained for non-English language reports. Full text reports will be reviewed for eligible studies and data will be extracted in duplicate using a standardised and piloted data extraction proforma recording study and outcome reporting characteristics.  Disagreements will be resolved by discussion. Individual outcomes will be entered into the outcome inventory. All steps will will be reported following reporting guidelines (as outlined in the Preferred Reporting Items for Systematic Reviews and Meta-analyses PRISMA statement).  The COMET initiative database will be reviewed and if any work relating to neonatal core outcomes is currently in progress the project team will be contacted to identify the outcomes they are investigating.
3.4.2
Qualitative evidence synthesis: What do patients and parents want?
Patients often identify outcomes not considered by other stakeholders or within the literature. Outcomes identified by parents and patients with lived experience of neonatal care will be identified by a systematic review of the qualitative research that has been undertaken into which outcomes of neonatal care are important to ex-neonatal patients, parents and healthcare professionals (doctors, nurses and any other allied healthcare professionals).  
The following databases will be searched:


-Medline


-CINAHL


-EMBASE


-Psycinfo


-ASSIA

Two independent reviewers will then identify relevant studies according to pre-existing inclusion and exclusion criteria. Once appropriate research has been identified the qualitative results will be extracted and analysed. Quality assessment of included studies will be undertaken by two reviewers, using previously developed tools. The outcomes identified by this review will then be grouped according to the biological system they relate to.
The qualitative data will be grouped by organ system as previously described. Quantitative 

synthesis will not be possible and so instead textual findings from data related to each organ system will be analysed as part of a thematic synthesis to determine key themes.  Where findings are used, text quotes will be used to illustrate key themes. Where possible and where the data is available we will also present the qualitative evidence relating to why the outcome was judged to be important. 

This systematic review will be prospectively registered with PROSPERO (an international database of prospectively registered systematic reviews in health and social care). It will be reported following reporting guidelines (as outlined in the Preferred Reporting Items for Systematic Reviews and Meta-analyses, PRISMA, statement).

3.5
STAGE 2: Linking potential outcomes to routinely collected data items
A comprehensive inventory of outcomes identified by the systematic review and qualitative review will be produced. The steering group will then review the outcomes identified, eliminate duplicates and group the outcomes into clinically linked groups.

Outcomes will then be mapped onto outcomes that are currently recorded as part of routine practise in the following datasets
1. Neonatal Data Set (NDS)
2. Hospital Episode Statistics (HES) data 
3. National Pupil Database (NPD)
If an outcome cannot be mapped onto existing data items or if there is uncertainty as to how to classify or present an outcome the advice of the steering group will be sought. Following the steering group's agreement the outcome inventory will be entered into the Delphi survey pilot.

3.6
STAGE 3: Determining core outcomes
A Delphi survey enables all stakeholders to participate in a process which assesses the extent of agreement (consensus measurement) and then resolves disagreement (consensus development) [11]. Web based Delphi surveys are feasible, cost and time efficient, and accepted by users. All stakeholder groups including healthcare professionals, researchers, and patients will be invited to participate. There is no agreement regarding the number of participants required to participate in a Delphi survey [11]. Historically when the Delphi survey has been in used in core outcome set development the number of participants has ranged from 13 to 222 [11]. 
3.6.1
Identifying stakeholders:
The following groups of stakeholders will be identified;

1. Previous neonatal patients (ie. adults who required admission to a neonatal unit as an infant) and parents of neonatal patients.  These will be recruited by placing adverts on neonatal charity websites, contacting bloggers discussing preterm and neonatal experiences, and adverts on neonatal units. 
2. Clinicians (neonatal nurses, neonatologists, general paediatricians, paediatric specialists and community paediatricians specialising in neurodevelopment).  Adverts will be placed on the RCPCH website and clinicians will be recruited at the BAPM AGM.  We will aim to have a range of viewpoints including those clinicians who care for acutely unwell neonates; general paediatricians who provide routine care for the majority of patients after they leave neonatal units and specialists who provide large amounts of care to particular neonates who go on to develop complex long term problems.  Less than 33% of this group will be subspecialty neonatologists working on Neonatal Intensive Care Units.
3. Allied health professionals (physiotherapists, speech and language therapists, occupational therapists and clinical psychologists).  We will also recruit teachers (both those who provide specialist support to children with additional educational needs and other teachers).  Adverts will be placed in the Journal of Neonatal Nursing and on the Neonatal Nurses Association website.

4. Academics and researchers in the neonatal field or those involved in the collection of routine neonatal datasets.  Researchers (including staff from the NIHR) will be recruited at the Neonatal Society meetings and via the institutions collecting routine datasets (Clevermed, NNAP, HES centre, HSCIC and National Pupil database).

We will aim to have 30 participants in each group.  This will give a total panel of 120 participants-within the typical size of groups (11).

3.6.2
Delphi survey
The panel will undergo a three round Delphi survey (using a web-based questionnaire) to establish consensus.  The Delphi process allows for consensus to be reached from a selection of disparate expert opinions (10).  The survey will be sent to participants by e-mail and will be piloted by the steering group to ensure ease of use.  Each panel member will be allocated a unique identifier to ensure their responses remain anonymous throughout this process. Panel members will be asked to score each outcome (from 1-9) during each round using the GRADE process (12). In this scale scores are as follows:

· 1-3 Limited importance
· 4-6 Important but not critical

· 7-9 Critical importance
After each round the group responses will be collated and fed back to individual participants who will have the choice whether or not to review their scores.  For each outcome the median and interquartile ranges will be summarised graphically for each response.

Each round will completed over a three week period.  After two weeks a reminder e-mail will be sent to any non-responders.  Participants who do not respond at any stage will not be invited to later rounds.

3.6.3 
Delphi survey round one
Panel members will be sent the link to the web based questionnaire.  They will be asked to suggest outcomes they feel are relevant and then rank all outcomes identified by our literature review.  Additional outcomes will be integrated into round two by the study management group.
Outcomes that are universally scored as of limited importance (1-3 on the scoring system) will not be carried forward to the next round.

3.6.4 
Delphi survey round two
Panel members will be presented with the group responses and asked to review their results before scoring the outcomes for a second time.  Panel members will also be asked to score any additional outcomes suggested by panel members.  Repeated reflection and scoring increases the likelihood of convergence and consensus.
Again any outcomes universally scored as of limited importance will not be carried forwards.

3.6.5 
Delphi survey round three
Panel members will be presented with the group responses and asked to review their results before scoring the outcomes for a final time.  They will also be asked whether they feel each outcome should be included in the Core Outcome Set.

A standardised definition will then be applied to the results from this round:
· Consensus in (classified as a core outcome): Over 70% of panel members in each group score the outcome 'critical for decision making' (score seven to nine) and less than 15% of panel members in each group score the outcome 'of limited importance for decision making' (score one to three). 

· Consensus out (do not classify as a core outcome): Over 70% of panel members in each group score the outcome 'of limited importance for decision making' (score one to three) and less than 15% of panel members in each group score the outcome 'critical for decision making' (score seven to nine).
· No Consensus (do not classify as a core outcome): Anything else
The results of this final round will then be used to identify the Core Outcome Set.  These outcomes will be published with the survey results to show the degree of consensus for each outcome.
4.
Dissemination 
Dissemination of the final Core Outcome Set will occur through the following methods:  

1. Publication of methodology and results in peer reviewed journals

2. Dissemination through the COMET initiative 
3. Dissemination through the Core Outcomes in Women’s and Newborn Health Network (CROWN) Intitiative (www.crown-initiative.org)
4. Collaboration with the commercial provider of the nationally used Badger.net system (Clevermed ltd.) to ensure that Core Outcome data items are identified within the Badger.net system.  

5.
Timetable
	Task
	Responsibility of
	Start date
	End date

	Writing protocol
	JW, CG, NM
	January 2016
	March 2016

	Identify panel members
	JW, CG
	March 2016
	December 2016

	Systematic review of potential outcomes
	JW, CG
	June 2016
	December 2016

	Qualitative evidence synthesis
	JW, CG
	June 2016
	December 2016

	Linking potential outcomes to routinely collected data items
	JW, CG, Steering group
	January 2017
	March 2017

	Pilot Delphi survey
	JW, CG
	March 2017
	March 2017

	Delphi-Round 1
	JW, CG
	1st week April 2017
	3rd week April 2017

	Delphi-Round 2
	JW, CG
	1st week May 2017
	3rd week May 2017

	Delphi-Round 3
	JW, CG
	1st week June 2017
	3rd week June 2017

	Analysis and publication
	JW, CG, NM
	July 2017
	November 2017

	Integration with Clevermed
	JW, CG
	November 2017
	March 2018
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