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Introduction
Better outcomes are the expectation of the quality improvement (QI) movement that is currently taking the healthcare sector by storm. Effectiveness, efficiency and patient-centeredness is at the core of QI culture and has been adopted by Health Quality Ontario1. Unfortunately, predictors of outcomes have, as in many cases in medicine, not been as reliable as either the medical providers or their patients have hoped. In the perinatal world this truth is no different. The potential insults on the developing brain are multi-factorial and run throughout pregnancy and early newborn life. Having escaped the prematurity issues for the most part, the late-preterm and term neonatal brains are still significantly prone to the impacts of perinatal insults and may manifest this at birth as neonatal encephalopathy. 
Neonatal encephalopathy (NE) is defined as a disorder of heterogeneous etiology that results in disruption of the central nervous system2. Neonates with encephalopathy are at risk for long-term neurodevelopmental challenges. In the intrapartum period hypoxia/ischemia is thought to be one of the causes of NE. For newborns with moderate to severe neonatal encephalopathy, caused presumably by hypoxia/ischemia (Hypoxic-Ischemic encephalopathy or HIE), therapeutic hypothermia is now the standard of care in many experienced centers based on controlled trials and meta-analyses showing improvement of outcomes with this intervention2,3. Some institutions do not have the resources for this intervention to be the standard of care. Furthermore, even in those countries with the ability to provide this treatment option, the risk of challenging outcomes later in life is not entirely eliminated. These neonates with NE are usually monitored clinically from birth, for evidence of neurological issues both in the short and long term. Already anxious parents of neonates who have suffered from HIE, look forward to as accurate as possible information from medical experts concerning the potential outcomes for their children4. Maybe, more importantly to both parents and medical providers, early identification of neonates at risk, serves to guide appropriate therapy or even in severe cases assist with decision making for withdrawal of care. In many cases early detection of cerebral palsy coupled with early intervention has been shown to improve outcomes5.
Both clinical and radiological predictors of neurological outcomes have been used, including looking at impairments in the neurological examination such as the presence and extent of seizures, inability to orally feed, findings of specific signs such as diffusion restriction on neonatal magnetic resonance imaging (MRI)2. These predictors have not always been found to be very accurate6. In addition to lack of accurate predictive values, MRI imaging is costly and access to this modality may be restricted in settings with limited human and mechanical infrastructure.
The General Movements (GM) Assessment is a clinical assessment tool which looks at the loss of primitive functions and the acquisition of neurodevelopmentally more mature skills in neonates and infants7. The progression of development, or lack thereof is a reflection of the integrity of the nervous system and has been found to be associated with better or worse neurodevelopmental outcomes respectively8.
A preliminary search of PROSPERO, MEDLINE, the Cochrane Database of Systematic Reviews and the JBI Database of Systematic Reviews and Implementation Reports was conducted. There was one current systematic review in 20189 and five older reviews from 2001 to 20136,10,11,12,7. Additionally, three systematic reviews were identified that were underway around the topic of the predictive value of GM Assessments. The current systematic review in 2018 was by Kwong et al.9. In that review the authors looked at the predictive validity for spontaneous early infant movement for cerebral palsy in later life with three assessments namely: Prechtl, Hadders-Algra and the Hammersmith assessments. They found that of the three, the Prechtl method had the best prediction of cerebral palsy. The study population here was all comers with a GM Assessment done between 37 weeks and less than 5 months of age. They did not specifically look at the population we identified in this systematic review, that is, late-preterm and term. They also did not distinguish the predictive value for the high-risk population of NE in this age group. Thus, their study aim was different from our study. The other systematic reviews were all more than 5 years ago with the latest in 2013 6.  There were three pending systematic reviews identified in PROSPERO. The oldest was registered in 2016 by similar authors of the 2018 review mentioned above13. In the proposed review the population is limited to full term neonates only (more than 37 weeks gestational age). Additionally, again, they are not looking specifically at those neonates diagnosed with NE. The second protocol was registered in February 2018 by Raghuram et al., and plans to look only at preterm neonates with all diagnoses, not term14. They intend to look at the GM Assessment using automated movement recognition technology and they did not state an intention to divide into a subgroup with NE. The third, registered in April 2018, by Angélica Valencia is limited to preterm neonates and is evaluating the type of method used for the recognition of these early movements and not the relationship of GM Assessments in the diagnosis of NE to neuromotor outcomes15. Thus, a gap exists in the literature to clearly identify the evidence for our population.
The objective of this review is to evaluate the effectiveness of the General Movements Assessment versus traditional neurological examination on neuromotor outcomes, namely cerebral palsy, in term and late-preterm newborns with a diagnosis of NE.
Review Question
The question of this scoping review is: What is the predictive value of the GM Assessment for the diagnosis of cerebral palsy at two years of age in neonates born at term or late-preterm with a diagnosis of Neonatal Encephalopathy?  
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Inclusion Criteria
Participants
The review will consider studies that include neonates ≥ 34+0 weeks GA diagnosed with neonatal encephalopathy with a GM Assessment done between birth to 6 months of life. Studies in the English language only will be considered as there is no team member with adequate language skills to translate from any other language.
Reviews with neonates born at < 34 weeks GA, those without a diagnosis of NE and those born with life threatening congenital abnormalities, congenital viral infections, an abnormal karyotype and metabolic disorders will be excluded. Those studies without a GM Assessment will also be excluded. 
Concept
GM Assessment as a predictor of cerebral palsy at 2 years of age.
Context
This review will consider studies that reported on newborns with an existing diagnosis of Neonatal Encephalopathy managed in hospitals and diagnosed by the standard of care assessment of a neurological history and examination. Studies will be considered from all countries that have outcomes reported in the acute neonatal and in the follow-up period at 2 years of age.

Types of Sources
This scoping review will consider both experimental and quasi-experimental study designs including randomized controlled trials, non-randomized controlled trials, before and after studies and interrupted time-series studies. In addition, analytical observational studies including prospective and retrospective cohort studies, case-control studies and analytical cross-sectional studies will be considered for inclusion. This review will also consider descriptive observational study designs including case series, individual case reports and descriptive cross-sectional studies for inclusion.

Qualitative studies will also be considered that focus on qualitative data including, but not limited to, designs such as phenomenology, grounded theory, ethnography, qualitative description, action research and feminist research. 
In addition, systematic reviews that meet the inclusion criteria will also be considered. 
Text and opinion papers will not be considered for inclusion in this scoping review as this is a highly specific and medical topic.
Studies published in English will be included. Studies published from at least 1970 will be included as this is around the time when the GM Assessments were first introduced in neonatology as a potential predictor of neuromotor outcomes16.
Methods
The proposed systematic review will be conducted in accordance with the Joanna Briggs Institute methodology for scoping reviews17.
Search strategy
The search strategy will aim to locate both published and unpublished studies. An initial limited search of MEDLINE, Embase and PsychINFO was undertaken to identify articles on the topic. The text words contained in the titles and abstracts of relevant articles, and the index terms used to describe the articles were used to develop a full search strategy for  Pubmed and CINAHL (see Appendix 1). The search strategy, including all identified keywords and index terms, will be adapted for each included information source. The reference list of all studies selected for critical appraisal will be screened for additional studies. 
Information sources
The databases to be searched include CINAHL and Pre-CINAHL, Cochrane, EMBASE, Joanna Briggs Institute EBP, Ovid MEDLINE,  PsycINFO and PubMed. Sources of unpublished studies and gray literature will not be searched as described above.
Study selection
Following the search, all identified citations will be collated and uploaded into EndNote basic and duplicates removed. Titles and abstracts will then be screened by two independent reviewers for assessment against the inclusion criteria for the review. Potentially relevant studies will be retrieved in full and their citation details imported into  the Joanna Briggs Institute System for the Unified Management, Assessment and Review of Information (JBI SUMARI) (Joanna Briggs Institute, Adelaide, Australia)17. The full text of selected citations will be assessed in detail against the inclusion criteria by two independent reviewers. Reasons for exclusion of full text studies that do not meet the inclusion criteria will be recorded and reported in the systematic review. Any disagreements that arise between the reviewers at each stage of the study selection process will be resolved through discussion, or with a third reviewer. The results of the search will be reported in full in the final systematic review and presented in a Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow diagram18.
Data Extraction
Data will be extracted from papers included in the scoping review by two independent reviewers using a data extraction tool developed by the reviewers. The data extracted will include specific details about the population, concept, context, study methods and key findings relevant to the review objective. A draft charting table is provided (see Appendix 2). The draft data extraction tool will be modified and revised as necessary during the process of extracting data from each included study. Modifications will be detailed in the full scoping review report. Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer. Authors of papers will be contacted to request missing or additional data, where required. 

Data Presentation
The extracted data will be presented in diagrammatic or tabular form in a manner that aligns with the objective of this scoping review. A narrative summary will accompany the tabulated and/or charted results and will describe how the results relate to the reviews objective and question/s.
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Appendices
Appendix I: Search strategy
Search conducted on Ovid MEDLINE(R), Ovid MEDLINE(R) Daily and Epub Ahead of Print, In-Process & Other Non-Indexed Citations 1946 to Present.
[image: ]
Search conducted on May 22nd, 2019.

Appendix II: Data extraction instrument
The standardized tool from the JBI SUMARI will be used for data extraction17. 
Page 6
image1.png
&. Wolters Kluwer
My Account &7 AskaQueen'sLibrarian ~ Support & Training  Help  daFeedback Logged in as Judy Seesahai  Logoff

Bool Multimedia My Workspace EBP Tools v
v Search History (20) View Saved
[ 24  searches Results Type Actions Annotations
[ 1 general movement.mp 446 Advanced  Display Results More v Q Cof"m
O 2 Prechtlmp. 93 Advanced Display Results More v Q
[ 3 cramped synchroni*.mp. 23 Advanced  Display Results More v Q
[ 4 fidgety movement”.mp. 92 Advanced  Display Results More v Q
() 5 hadders-algramp 3 Advanced  Display Results More v Q
[ 6 hammersmith.mp. 560  Advanced  Display Results More v Q
) 7 poor repertoire.mp. 30 Advanced Display Results More v Q
O 8 o7 1082 Advanced Display Results | More v Q
[ 9 encephalopathy.mp. 49464 Advanced  Display Results More v Q
[ 10 expSrain Diseases/ 151374 Advanced  Display Results More v Q
[ 1 brain disease".mp. 60203 Advanced  Display Results More v Q
) 12 Hypoxia-Ischemia, Brain/ 5268  Advanced  Display Results More v Q
) 13 hypoxia-ischemia.mp. 7026 Advanced  Display Results More v Q
[J 14 Asphyxia Neonatorum/ 7551 Advanced  Display Results More v Q
[J 15 asphyxia neonatorum.mp. 7615 Advanced  Display Results More v Q
[J 16 birth asphyxia.mp 1666 Advanced  Display Results More v Q
) 17 perinatal asphyxia.mp. 2086 Advanced  Display Results More v Q
O 18 ong47 1180052 Advanced  Display Results More v Q
O 19 8and1s 167 Advanced  Display Results More v Q
[ 20 from19 keep 1-167 167 Advanced  Display Results More v Q




