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What is Clinical Data Management System 
(CDMS)

• A clinical data management system or CDMS is a tool used in clinical
research to manage the data of a clinical trial.

• The clinical data management system (CDMS) used to conduct a clinical
study ”…should be designed to…prevent errors in data creation, 
modification,maintenance, archiving, retrieval or transmission…”.  (21 CFR 
Part 11)

• GCP requirement: "Ensure that the systems  are designed to permit data 
changes in such a  way that the data changes are documented  and that 
there is no deletion of entered data  (i.e., maintain an audit trail)".

• Commercial vs Open-Source software



Commercial vs Open-Source software

Commercial Open-Source

Developer For-profit company or developer group A single or group of 
developers, often as a 
voluntary effort. 

Charges: User licenses with or without annual 
support contracts 

Free of charge *requires 
personnel training

Source 
Code:

Not published Published online and can be 
downloaded for free

Examples: Oracle® Clinical (Oracle, USA) 
Clinsys® (Jubilant Organosys, USA) 
InForm™ (Phase forward, USA) 
Medidata Rave® (Medidata Solutions)
OpenClinica® Enterprise (Akaza
Research, USA)

OpenClinica® Community 
(Akaza Research, USA)
Redcap (Vanderbilt University, 
USA) 
TrialDB (Yale University, USA)



Clinical Data Management System 
(CDMS)

• Success of a clinical trial depends on quality and integrity of its database

• Key goal for the database setup:
 high quality database

 REAL TIME Automatic Edit Checks
 meet both clinical and regulatory  requirements
 store data accurately
 worldwide connectivity - Real Time Data Accumulation
 ability to control both hierarchical data access and data transparency
 reports easily accomplished



Database Development Flowchart

Edit 
Check 
(Rules) 

dev.

Minimum 
Doc. 

required

Database 
entry 

screen 
dev.

Testing Environment

Database Review 
& Testing

User Acceptance 
Test (UAT)

Release to 
Production 

Environment

Data Entry Guideline
Training



• Final, approved and most current research study protocol
• Current annotated Case Report Form (aCRF)
• Completed and field Project Database Configuration Specifications
• Edit Specification Documents (ESD)

Minimum Documents Required



• Entry Screen is developed in the Testing environment in accordance with the 
specifications outlined in the aCRF. 

Database Entry Screen Development

Edit Check (Rules) Development

• Edit checks  automatic warnings or notices that are generated by a 
database, CDMS, or other data entry application, and are triggered by data 
that are missing, out of range, unexpected, redundant, incompatible or 
otherwise discrepant with other data or study parameters.

• Edit checks  invaluable tools for increasing data quality and providing 
greater efficiency during data review and cleaning activities.

• Purpose: draw attention to data that are inconsistent or potentially 
erroneous.

• Edit Check is developed in the Testing environment
• Programming of the Check occurs according with the specifications outlined in 

the ESD. 



• The data entry features of the database are tested for appropriate field types, 
logic, ease of use, and functionality.

• User Acceptance Testing (UAT) is conducting as part of the database 
validation.

Database Review & Testing



• Study Database Setup and Validation
• Programmed Edit Checks
• Study Database Change Control

Recommended SOPs & other Supporting Documents



REDCap Overview
• REDCap (Research Electronic Data Capture) is a 

browser-based, data-driven software solution for 
designing and building clinical and research databases.

• The REDCap application allows users to build and 
manage online surveys and databases quickly and 
securely.

• Data entry operators enter data in a web browser, either 
locally or from remote locations. The data is stored in a 
secure database.

• The REDCap Consortium supports this secure web 
application.



REDCap Overview
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Building REDCap projects
1. Create project
2. Build data collection instrument

– Online designer
– Develop event schedule
– Data dictionary

3. Preview your data form or survey
4. Enter practice data
5. Test applications : data export, data comparison, graphic 
data view and report builder
6. Modify project
7. Move to production mode to capture real data



REDCap Project Setup Menu



REDCap Project Setup Menu



REDCap Project Setup Menu



REDCap Development Mode
• Development mode means still developing/testing the 

database
• Test all aspects of your project. Changes /updates will 

happen immediately to screens and database structures
• Moved into production mode after testing
• In production mode, all test data entered in development 

mode will be deleted
• Production mode: adding new forms/fields is typically safe
• Production mode: problems typically occur when changing 

variable names, coding, and field types.  Data loss might be 
inevitable

• Changes in the production mode needs to be approved by 
your local REDCap administrator



REDCap Online designer

Collection 
Instruments



REDCap Online designer
Field Type 

(Text)

Field Label Field Name



REDCap Online designer
Field Type 

(Radio buttons)

Field Label Field Name

Coded 
values



REDCap Online designer (Branch logic)

Adding Branch 
logic code

Define item 
properties & code 

values[occup] = ‘12’



REDCap – Events (Study visits)

Define Event 
numbers and names



REDCap – Events (Study visits)

Data Collection 
Forms Study visitsAssign to



REDCap – Data Quality (queries)

Standard 
Rules

Custom 
Rules



REDCap – Online Data Entry

Edit existing 
data

Add new 
participants



REDCap – Online Data Entry

Use Event 
schedule to 

navigate 

Demographics at 
Screening 



REDCap – Online Data Entry
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REDCap – User Management
• REDCap super user add the people to REDCap user 

accounts (name, email address)
• Once created, the user will receive an email with log in 

information to REDCap.
• Data Manager add the REDCap user to the project that 

he/she needs to work on.

User Rights 
function



REDCap – User Management

Basic Rights 
(for Role)

Form specific 
Rights

Role Name



Edit setup using REDCap Online 
Designer

• Add/edit/delete/copy
• Enable validation
• Move orders of data field
• Preview data instrument
• Change different data types
• Add section header
• Add matrix of fields
• Add branching logic (hidden questions)
• Create new data collection instrument
• Rename or delete data collection instrument

Edit in Development 
mode



REDCap - Data Exports

• Export data in various formats
• Microsoft excel CSV (comma-separated) 

format
– Labels data : the data either with the full headers 

and answer labels
– Raw data : just with the answer codes
– Other analysis and statistical software



REDCap - Data Exports

Select Form

Available fields 
(may include 
or exclude)



REDCap – Data Exports



REDCap – Tablet Data Entry



REDCap – Tablet Data Entry

Subject Collection FormVisit



REDCap – Tablet Data Entry



Questions
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