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Data Management Plan for [PROTOCOL #]


[bookmark: _Hlk216787325]Notes to the Author
[This document is a template of a Data Management Plan document. The template includes instructions to the author, boilerplate text, and fields that should be replaced with the values specific to the project.
· Blue italicized text enclosed in square brackets ([text]) provides instructions to the document author, or describes the intent, assumptions and context for content included in this document.
· Blue italicized text enclosed in angle brackets (<text>) indicates a field that should be replaced with information specific to a particular project.
· Text and tables in black are provided as boilerplate examples of wording and formats that may be used or modified as appropriate to a specific project. These are offered only as suggestions to assist in developing documents; they are not mandatory formats.

When using this template, the following steps are recommended:
1. Replace all text enclosed in angle brackets (e.g., <Project Name>) with the correct field document values. These angle brackets appear in both the body of the document and in headers and footers. To customize fields in Microsoft Word (which display a gray background when selected) select File->Properties->Summary and fill in the appropriate fields within the Summary and Custom tabs.
After clicking OK to close the dialog box, update all fields throughout the document selecting Edit>Select All (or Ctrl-A) and pressing F9. Or you can update each field individually by clicking on it and pressing F9.
These actions must be done separately for any fields contained with the document’s Header and Footer.
2. Modify boilerplate text as appropriate for the specific project.
3. To add any new sections to the document, ensure that the appropriate header and body text styles are maintained. Styles used for the Section Headings are Heading 1, Heading 2 and Heading 3. Style used for boilerplate text is Body Text.
4. To update the Table of Contents, right-click on it and select “Update field” and choose the option - “Update entire table”.
5. Before submission of the first draft of this document, delete this instruction section “Notes to the Author” and all instructions to the author throughout the entire document.

At UCalgary, the Centre for Health Informatics (CHI) manages the REDCap system. If your team is utilizing this system, we recommend reaching out to them for a data management plan specific to your project, as it may be more up-to-date than this template. The two templates can be combined if appropriate. 
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[bookmark: _Toc162949700][bookmark: _Toc216856245]List of Abbreviations
[Add in any other study-specific abbreviations as necessary]
AE		Adverse Event
CRF		Case Report Form
CRU		Clinical Research Unit
CSM		Cumming School of Medicine
DMC		Data Monitoring Committee
DMP		Data Management Plan
eCRF		Electronic Case Report Form
EDC		Electronic Data Capture
FDA		United States Food and Drug Administration
GCP		Good Clinical Practice
HC		Health Canada
ICF		Informed Consent Form
ICH-GCP	International Conference on Harmonization Good Clinical Practice	
IRB		Institutional Research Board
PI		Primary Investigator
PLB		Placebo
QI		Qualified Investigator
RC		Research Coordinator
REB		Research Ethics Board
SAE		Serious Adverse Event
SOP		Standard Operating Procedure

1.0 [bookmark: _Toc162949701][bookmark: _Toc216856246]Introduction
[Optional to include background and objectives for study]
This data management plan (DMP) has the purpose of clarifying to all stakeholders’ information related to data management practices that ensure appropriate handling of data at all steps of the project and ensure a high-quality database at the conclusion of the trial. This document has been reviewed, approved, and signed by the Sponsor. 
Any modifications needed during the trial will be noted as a deviation, and plan of action will be documented in this DMP. If any changes are requested, a summary of changes page will be added outlining these changes. Sponsor will review and sign off on changes requested. Any administrative change done or needed for the DMP does not have to be reviewed or signed by the Sponsor. Administrative changes could include typographical errors, rewording for clarity, or updating job titles. Retraining is not necessary following an administrative change. 


[bookmark: _Toc162949702][bookmark: _Toc216856247]2.0	 EDC System
The Electronic Data Capture (EDC) system used for this trial is REDCap. REDCap is licensed by the University of Calgary for internal not-for-profit use and managed by the Clinical Research Unit (CRU) through the University of Calgary Cumming School of Medicine (CSM). 
As outlined by the University of Calgary, “REDCap is a highly secure, browser-based application designed to support Electronic Data Capture (EDC) for research studies. The Clinical Research Unit (CRU) in the University of Calgary’s Cumming School of Medicine is the university’s primary provider of REDCap access and support services. The CRU’s REDCap instance is validated and supports regulatory trials, including phase 3 clinical trials. With low-cost, abundant, and flexible levels of support, the CRU can meet the needs of nearly any research project.”


[bookmark: _Toc162949703][bookmark: _Toc216856248]3.0 	Data Validation Process
[Include your specific validation process here, below is just a suggestion]
The Sponsor, Research Coordinator (RC), and study team have implemented the following data validation process to the database. 
1. Initial Data Entry: First, study personnel, as they input data, will get notices if any data points do not follow the appropriate logic for the data collected. As study personnel input paper CRF into EDC, totals will be calculated automatically. Data entry person will verify to ensure totals on paper CRFs match automatically calculated totals on eCRFs. 
· Any issues during initial data entry can be entered as a query on EDC and instrument status will be set to “Incomplete” 
· If study personnel have no issues with initial data entry, instrument status set to  “Unverified”
2. Second Data Check: At least once per month, the RC will confirm all initial data entry. If any queries are issued from RC or any missing data, instrument status will be set to “Incomplete” for further review. If RC accepts initial data entry, the instrument status will be changed to “Complete”. 
3. Data Quality Checks: As the study progresses, discrepancies in the data will be flagged by utilizing the Data Quality module within the EDC to execute the following data quality rules upon project data; A) Blank values, B) Blank values (required fields only), C) Field validation errors (incorrect data type), D) Field Validation errors (out of range), E) Outliers** for numerical fields (numbers, integers, sliders, calc fields), F) Hidden fields that contain values, G) Multiple choice fields with invalid values, H) Incorrect values for calculated fields and I) Fields containing “missing data codes”. ** 'Outlier' refers to a value that is more than two standard deviations from the mean.
Data discrepancies that can be corrected or do not apply will be excluded by the RC. Data discrepancies that are not able to be corrected (i.e., missing question on participant self-report) will be tracked by exporting data discrepancy log.
4. Final Review and Data Lock: The PI will review any remaining unverified or incomplete records and set as “Complete”. The PI will review any remaining data discrepancies from quality checks. Following this review, PI/RC will and lock the record. If locked, no user will be able to modify the data until someone with instrument level lock/unlock privileges unlocks it. Final review and data lock will be done in batches of maximum 25 participants and be signed-off by PI. Signature of PI is considered as the document confirmation that the data entered in the eCRF are attributable, legible, original, accurate, and complete and contemporaneous (ICH-GCP 2.12.2.). See Appendix A for sample of data sign off form. 

[image: ]EDC instrument status used to represent quality validation levels: 
1. Blank -no data entered.
2. Incomplete (RED) – Missing data or issues that need to be reconciled. 
3. Unverified (YELLOW) – Done initial data entry with no issues. Waiting on second data check.
4. Complete (GREEN) – Completed second data check with no issues. 
5. Locked (GREEN with lock icon) – Completed final review by PI, all issues addressed by PI. 
[bookmark: _Toc162949704]
[bookmark: _Toc216856249]4.0	Verification and Setup

CRU at the University of Calgary provides the data management application REDCap, an FDA approved application for clinical research. This system facilitates electronic data entry, review, and modification. The study protocol and supporting documentation, including CRF’s, was used by the study team to build the database forms as needed. REDCap forms were developed by the RC in tandem with quality reviews done by the PI/Sponsor. Once the forms are formally checked by the study team and upon successful completion of a project sign off form, the trial database will be moved to production. See Appendix B for sample of project sign off form. 


[bookmark: _Toc162949705][bookmark: _Toc216856250]5.0	Data Entry and Data Cleaning
[bookmark: _Toc162949706][bookmark: _Toc216856251]5.1 Granting Access to Production Version
Once study staff are fully trained on use of REDCap database, RC will confirm their access to the database and add them as a user on the project. Access will be determined depending on the staff needs. If staff does not have a REDCap account, they must first request and account from the CRU database management team who will send them their log-in information.  
[bookmark: _Toc162949707][bookmark: _Toc216856252]5.2 Entering Data
Data entered into REDCap will come from source CRF’s completed at the site, as well as official records, if needed.  See Appendix C for guidance on aligning REDCap Events to study visits. See Appendix D for a list of source documentation corresponding to each REDCap eCRF. See Appendix E for additional guidance on transcribing paper CRFs to eCRFs. 
[bookmark: _Toc162949708][bookmark: _Toc216856253]5.3 Data Security
REDCap system access will only be granted to users who have been centrally approved as having completed study systems training, and are in possession of all appropriate and valid credentials and certifications and have a role that merits each specific access type. Users will be granted individual accounts with roles designed to grant minimal access to support trial roles. 
[bookmark: _Toc162949709][bookmark: _Toc216856254]5.4 Query Generation
Queries will be generated manually by the study staff using the REDCap Data Query module. Queries will be based on criteria for data that seems inconsistent or implausible. Query recipients are to answer these queries and make appropriate changes to reflect appropriate data collection. Query reports will  be generated and provided to Sponsor for review and resolution prior to data lock.
[bookmark: _Toc162949710][bookmark: _Toc216856255]5.5 Independent Data Monitoring 
Two independent physicians and a biostatistician will comprise the Data Monitoring Committee (DMC). The DMC is responsible for identifying mechanisms for the completion of various tasks that will impact the safety and efficacy of all study procedures and overall conduct of the study. This committee will: 
· Review the research protocol, review model informed consent documents, and plans for data and safety monitoring, including all proposed revisions;
· Review methodology used to help maintain the confidentiality of the study data and the results of monitoring by reviewing procedures put in place by investigators to ensure confidentiality;
· Monitor study design, procedures and events that will maximize the safety of the study participants and minimize the risks;
· Evaluate the progress of the study, including periodic assessments of data quality and timeliness, participant recruitment, accrual and retention, participant risk versus benefit, performance of the study site(s), and other factors that may affect study outcome;
· Consider factors external to the study when relevant information becomes available, such as scientific or therapeutic developments that may have an impact on the safety of the participants or the ethics of the studies;
· Review serious adverse event documentation and safety reports and make recommendations regarding protection of the safety of the study participants; 
[bookmark: _Toc162949711][bookmark: _Toc216856256]6.0 	Source Document Management 
[Outline source document storage locations here. Specific Source documents will be described in an appendix below.]
The following source documents will be collected and stored in the following locations:
a. 

[bookmark: _Toc162949712][bookmark: _Toc216856257]7.0 	EDC Exported Database
The trail database is equipped with tools to support ad hoc generation of data exports for queries, responses and study data. Only users with the appropriate permission are able to create these reports and export capabilities. 


[bookmark: _Toc162949713][bookmark: _Toc216856258]8.0 	Reports
Different types of reports will be generated throughout the trial from the REDCap system. For example; data discrepancy reports, query reports, etc. There reports will be built manually by a study staff member with the appropriate roles and permissions. Any reports triggered will be captured and logged by the executor at the time of execution. 


[bookmark: _Toc162949714][bookmark: _Toc216856259]9.0 	AE and SAE Reconciliation
This study will document all AE’s that occur from the time of signing of informed consent, until the study participant exits the study. SAE’s will be reported and followed up on through trial participation. AE’s will be documented in the following safety logs: subject-specific AE logs and summarized in the study-wide AE summary log. This plan is intended to identified variables to be reconciled between EDC database and the safety logs. 
RC/Sponsor will verify data in safety logs to assure no errors were made when entering data from source documents. If needed, RC/Sponsor will log a new AE/SAE in safety logs to reflect source documents. 

[include any study specific AE/SAE considerations]


[bookmark: _Toc162949715][bookmark: _Toc216856260]10.0 	Changes to EDC
Any significant changes to the production EDC proposed by the Sponsor and RC are to be discussed, reviewed, and approved prior to implementation. Project will be moved from Production mode into Draft mode where changes to the project can be drafted. Once modifications are finished, changes will be submitted for review by CRU designated REDCap administrator. Changes may be approved automatically if they do not contain any potential critical issues (e.g.,deleting fields, re-coding multiple choice field options). Once changes are approved by CRU, study team will be notified by email that the changes have been made effective on the project. 
Detailed summaries of all changes and revisions made to the project can be accessed through the Project Revision History module on REDCap. 
If any change requires full system outage, this will be communicated to study team and scheduled in a way that minimizes impact to working staff. 


[bookmark: _Toc162949716][bookmark: _Toc216856261]11.0 	Database Closure
[bookmark: _Toc162949717][bookmark: _Toc216856262]11.1 	Closure Checks
Prior to full lock of the database, the following closure procedures will be done to verify integrity and completion of the database. It may include the data checks referred above, repeated until all queries are resolved and the data are determined to be clean. Other checks include: 
1. Check all manual reviews are completed
2. Check project database is consistent with project data dictionary
3. Determine status of subjects entered
4. Check formatting problems in exports
5. Check queries are answered and closed
6. Confirm Sponsor has signed off on final data review
7. Final quality control completed 

[bookmark: _Toc162949718][bookmark: _Toc216856263]11.2 	Quality Audit and Lock
Database closure or lock can occur when the data is believed to be clean based on criteria defined above. Closing and/or locking the database is fundamental in preventing inadvertent or unauthorized changes to the data once the final analysis and reporting of the data have begun. 
Locking procedures will ensure that no further changes are done to the data, therefore access from users who no longer need it will be closed. The process of problem identification will begin at this time, and in case issues are encountered, quality control and validation procedures already outlined will be executed until data is ready for export. 


[bookmark: _Toc162949719][bookmark: _Toc216856264]12.0 Database Backups/Data Loss Prevention Plan
Raw study data will be recorded into REDCap for each individual participant. To prevent loss of data, a complete backup of the REDCap database will be downloaded at least every 6-months and stored in a physical hard-drive locked in office <location>, as well as on a secure online server.
Level 4 study data will be stored according to the University of Calgary protocols in secure computing data storage.
[bookmark: _Toc162949720][bookmark: _Toc216856265]13.0 Database Archiving
REDCap is primarily a data collection tool and is not intended for long term storage or archiving of study data. The current CRU policy is that studies will remain in REDCap until deleted by the researcher or a decision is made on archiving by the trial team at the end of the project. Long-term storage is the responsibility of the Sponsor, not CRU. 
At the end of the trial, we will:
1. Download copies of the project data dictionary and exported data, which will be archived within our secure servers
2. Remove from the project any users who do not need access
3. “Archive” the project in REDCap by marking it as completed as per instructions on the on the projects “Other Functionality” page. This will remove the project from the “My Projects” list of all users unless the users choose to “show completed projects”
4. After this, we will delete the project completely from CRU server
[bookmark: _Toc162949721][bookmark: _Toc216856266]14.0 MRI Data Naming and Storage

[describe if applicable]
[bookmark: _Toc162949722]


[bookmark: _Toc162949723][bookmark: _Toc216856267]Appendix A: Sample Data Sign Off Form

EDC Database: 
Data Sign Off Document
Protocol Title: 

The following is an attestation that the data entered in the Electronic Data Capture system is complete and accurate in comparison to the original source documents for the following records: 









QI Sign Off	Initials: _________ ____________	Date: ____________________


[bookmark: _Toc162949724][bookmark: _Toc216856268]Appendix B: Sample Database Approval Form

REDCap Database: 
Project Sign off Sheet
SIGN OFF SHEET FOR APPROVAL OF REDCAP DATABASE
 Protocol Title: 

The following is an attestation that <database title> on REDCap database aligns with the project protocol, and each of the eCRFs listed below have met the required criteria for clarity, completeness, functionality, testing, and supportive of source document worksheets. 
[Include list or table of all eCRFs]


Sponsor/QI Sign Off	Initials: ________ ________	Date: _________________


[bookmark: _Toc162949725][bookmark: _Toc216856269]Appendix C: Matching REDCap Events to Study Visits [if applicable]
	Ref No.
	REDCap Event Name
	Study Visit and Additional Details
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[bookmark: _Toc216856270]Appendix D: Origin of Source Data for REDCap Instruments (Source Document Plan)
Each instrument on REDCap is listed with the corresponding paper CRF’s needed to complete data entry into REDCap. 
	
	REDCap Instrument Name
	Source Document
	Additional Naming Details

	Ref No.
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