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Abstract
Background
The 2014-2016 Ebola outbreak predominately impacting West Africa was unprecedented in its location, duration, magnitude and spatial spread. The difficulties in effective and complete collection of transmission data are well documented. There may also exist a discrepancy between the completeness of privately and publicly available datasets. Independent research teams may encounter difficulties in answering research questions when using incomplete data, particularly when simulating epidemiological models. This review aims to systematically locate publicly available transmission data, and provide insights into potential impacts on these data on research outputs.
Methods/design
A systematic search of publicly available data repositories will be conducted for datasets that provide details of Ebola cases during the 2014-2016 West Africa Ebola outbreak. Data repositories including Open Access Directory, figshare and re3data.org will be searched, as well as search engines Google and Google Scholar, for relevant material. In addition, a structured MEDLINE search will aim to identify journal articles that used relevant datasets. Screening of identified articles and databases will be done individually by two authors, with the third author to resolve any inconsistencies. Data extraction will be performed in a consistent manner, with results tabulated and analysed qualitatively.
Discussion
A broad overview of the variation in key dataset properties will be provided. Discussion will be centred around the potential ramifications of the qualities and quantities of data obtained on epidemiologic research, with a focus on mathematical models.
Systematic review registration
[bookmark: _GoBack]This protocol was uploaded to monash.figshare (DOI: 10.4225/03/5a2601042602f) on Wednesday, 13 December 2017.
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Background
The 2014-2016 West Africa Ebola outbreak was unprecedented in its scale, duration, physical location and the efforts required to control the disease [1]. On declaring the epidemic over on June 9, 2016, the World Health Organization had reported 28 646 cases (confirmed, probable and suspected) and 11 323 deaths [2]. Causes of such an expansive outbreak are complex and multifactorial, but key contributing factors include a lack of early disease detection and diagnosis, uncontrolled movement of cases, under-resourced healthcare and research facilities and a disconnect between cultural practices and interventions to prevent transmission [3].
In an outbreak setting, compiling comprehensive case and transmission data becomes increasingly difficult. These challenged can be exacerbated by factors such as high rates of transmission, delays in diagnosis of initial cases, low resource settings, lack of clarity surrounding relevant data, and absence of centralised data repositories and data collection protocol. In the case of the West Africa Ebola outbreak, each of these components existed.
In responding to an outbreak situation, a clear and comprehensive strategy for eliminating transmission is a key component. Within this, a structured approach to data collection and storage allows research institutions to identify trends in disease spread, locate key areas of interest and test potential interventions before use, to maximise their utility. Providing public access to data allows researchers to compare outputs in a reliable way, so robust conclusions can be drawn on the steps to implement within the wider outbreak response.
It is known that the sharing of data was poor in the early stages of the West Africa Ebola epidemic [4], which increased the difficulty of disease containment. Most data used during the outbreak was unpublished, and much remains so, more than a year beyond all nations being declared free of Ebola. There is evidence that access to timely data, particularly genetic sequencing data, was particularly helpful in generating transmission trees later in the outbreak [4]. Further, researchers developing mathematical models of disease transmission will often use data from completed outbreaks to test model assumptions, calibrate key parameters and examine hypothetical intervention regimes for future situations [5]. Thus, access to complete, detailed transmission data can play a significant role in the success or failure of containing infectious diseases.
The aim of this systematic review is to determine the scope of data collected during the 2014-2016 West Africa Ebola outbreak, and to assess the public availability of this data. Potential uses of each type of dataset will be outlined, and the advantages and disadvantages of data properties discussed. The time between data collection and public availability will be considered to investigate potential implications of the time-lag on generating information on and strategies to combat disease transmission.
Specific dataset properties to be considered include:
· Duration of dataset
· Number of cases in dataset
· Individual or communal representation of cases
· Breadth of data collected on individual cases
· Spatial and temporal resolution of data collected, if any
· Linkages of cases to one another in a transmission tree, or otherwise
· Whether data was collected or used for the purposes of a study before being made publicly available.
Methods/Design
Eligibility Criteria
Focus of Dataset
Datasets must provide information on individual cases and/or disease transmission throughout the 2014-2016 West African outbreak. Search results may either be datasets presented in isolation, or published works (academic or otherwise) containing a dataset in a figure, table, or within the body of work.
Primary data-points of interest:
· The dates of patient diagnosis, infection and appearance of first symptoms
· The location of cases
· Patient outcomes (survival, death, burial status, treatment status)
Secondary data-points:
· Patient Ebola disease status (either confirmed, susceptible or probable)
· Relationships between patients or patterns of disease transmission
· Genomic data
· Patient travel histories
· Age and gender
· Healthcare worker status
· Disease progression and patient condition upon diagnosis
· Period of infectiousness
· Date of death and/or burial
Information Sources
Electronic searches
This search will be conducted in five separate phases: scanning lists of data repositories, searching specific data repositories, locating data on key websites of the Centre for Disease Control (CDC, America) and the World Health Organization (WHO), performing more general Google and Google scholar searches, and searching the journal article database MEDLINE.
Each search will be performed using a relevant and applicable combination of keywords, indexed terms and Boolean operators. Searches will be adjusted for each repository as needed.

Proposed search strategy
Searching for data repositories
The lists of data repositories to be scanned are:
· Open Access Directory
· re3data.org
· Monash University Database
These lists will be manually examined for relevant repositories, with appropriate results searched alongside the following pre-identified sources:
· figshare (available at https://figshare.com/)
· Humanitarian Data Exchange (HDX, https://data.humdata.org/)
· The GitHub page of Caitlin Rivers’ Ebola data (https://github.com/cmrivers/ebola)
Proposed data repository strategy
Data repositories will be searched with the term “Ebola”. Additional limits will be applied where relevant and possible. These are currently limited to:
· Date of publication : 2014-present
· Type: dataset
Proposed CDC/WHO website strategy
The CDC and WHO websites contain sections dedicated to the 2014-2016 West Africa Ebola outbreak. These sections will be searched for any remaining datasets.
OVID Medline Strategy
The journal database Ovid MEDLINE will be searched to locate research articles that used datasets that satisfy our inclusion criteria. The search strategy is as follows, first combining terms within each part, and then combining the three parts:
Part one – terms related to Ebola
1. exp1 Ebolavirus/ OR
2. exp Hemorrhagic Fever, Ebola/ OR
3. Ebola*.mp.
AND
Part two – terms specific to the 2014-2016 West Africa Ebola outbreak
4. exp Sierra Leone/ OR
5. Sierra Leon*.mp. OR
6. exp Liberia/ OR
7. Liberia*.mp. OR
8. exp Guinea/ OR
9. Guinea*.mp. OR
10. exp Africa, Western/ OR 
11. West Africa*.mp. OR
12. exp Senegal/ OR
13. Senegal*.mp. OR
14. exp Mali/ OR
15. Mali*.mp. OR
16. Exp Nigeria/ OR
17. Nigeri*.mp. OR
18. Exp Americas/ OR
19. Exp United States/ OR
20. USA*.mp. OR
21. United State*.mp. OR
22. America*.mp. OR
23. Exp Italy/ OR
24. Italy.mp. OR
25. Itali*.mp. OR
26. Exp United Kingdom/ OR
27. UK.mp. OR
28. United Kingdom.mp. OR
29. Great Britain*.mp. OR
30. Exp Spain/ OR
31. Spain*.mp. OR
32. Spani*.mp. OR
33. Espan*.mp.
AND
Part three – terms related to transmission data
34. suspected case*.mp. OR
35. probable case*.mp. OR
36. confirmed case*.mp. OR
37. outbreak data*.mp. OR
38. transmission data*.mp.
The final search was limited to results from 2014 onwards to account for the timing of the outbreak.
Proposed Google/Google Scholar Strategy
Due to the expansive nature of Google searches, the following search terms were used individually, to provide a number of relevant searches:
1. ebola
2. ebola outbreak
3. ebola outbreak statistics
4. ebola statistics
5. ebola WHO
6. ebola CDC
7. ebola data
8. ebola outbreak dataset
9. ebola database
10. ebola clinic
11. ebola transmission
As Google and Google Scholar searches are likely to return several thousand results, searches will be limited to the first 14 pages of results.
Study Records
Selection Process
The initial search strategy will be performed by one reviewer. Any necessary changes to the review strategy will be agreed upon by two reviewers. All identified studies will be screened by title and abstract or description, depending on source of results (i.e. data repository, search engine or journal article database). One reviewers will initially undertake this process, with any uncertainties on inclusion being referred to a second reviewer, and over-caution being applied when determining if full-text article should be searched, datasets analysed or websites further assessed.
In the second stage of selection, two reviewers will independently assess search results for potential inclusion. If consensus is not reached on any sources, a third independent reviewer will be consulted.
Where similar or identical datasets are located by different searches, their inclusion as a single or multiple dataset will be considered on a case-by-case basis.
For transparency, a flow diagram adapted from the PRISMA statement [6] will be generated to show the number of works present throughout the review process.
Data Collection Process
For included works, data extraction will be performed independently by two reviewers, with inconsistencies resolved by consensus between researchers. If necessary, a third researcher will be consulted. Relevant data will be extracted from tables, figures and within the main text. Data will be collated in tabular form, with data points listed below.
Comparison of data collection will be piloted on a subset of accepted works to ensure reviewers are being consistent in approach, and to modify data items or extraction processes if necessary.
Data Items
Due to the potentially varied nature of datasets, it is not known what data will be present for extraction. Subject to change, the information we will collect on each dataset includes:
· Name of dataset
· Source of dataset
· Date of latest issue of dataset
· Date dataset became publicly available
· URL
· Number of data entries
· Number of cases of data
· List of available data
Where appropriate, a brief description of certain data will be written (for example, if data is of individual patients or clusters, or the spatial resolution of case data). Any other important notes about datasets will be documented as required.
Data Synthesis
Primary data synthesis will be a table summarising each dataset, including the information listed above. Due to the nature of the data, quantitative analysis will not be conducted.
Qualitative analysis will primarily be an overview of the properties of available datasets. Discussions will concern key strengths and weaknesses of available data, clear differences between the quality or quantity of particular data, and any trends in data available from particular resources. Relationships between dataset size and completeness will be explored, in particularly whether datasets that are smaller, or from the early or late stages of the epidemic, is generally more comprehensive than larger datasets. Through collecting this information, we will discuss the implications of data availability on epidemiological research, with a focus on mathematical modelling.
Discussion
One of the difficulties in the initial stages of the West Africa Ebola outbreak was the lack of thorough collection and open dissemination of transmission and case data. It is well known that the open sharing of data provides increased opportunities for collaboration, comparison of experimental and modelling results, and robustness of conclusions from these studies [7]. This review aims to provide a detailed list of publicly available datasets of the 2014-2016 epidemic, and examine the impacts of the timing of public access to these data on outbreak spread.
Whilst there is a great deal of information on techniques to performing systematic reviews of the medical literature [6], the same does not exist for methods to performing a comprehensive search of public databases. On advisement from research librarians, this four-part review strategy has been devised to encompass a wide range of potential data storage locations. Searching lists of data repositories will add to the well-known repositories already selected for this search. Google and Google Scholar searches, as well as direct searching of key organisation websites (such as the CDC and WHO), will provide the most commonly accessed public datasets. The MEDLINE search will give insights into the data accessed and/or collected by other researchers throughout the outbreak. This covers a wide range of potential data and is expected to return a comprehensive number of relevant datasets.
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