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Biostatistics Collaboration Center (BCC)

Mission: to support investigators in the conduct of high-quality, innovative 
health-related research by providing expertise in biostatistics, statistical 
programming, and data management.

How do we accomplish this?

1. Every investigator is provided a FREE initial consultation of 1-2 hours, subsidized by FSM Office 
for Research.  Thereafter: 

a) Grants 
b) Subscription 
c) Re-charge (Hourly) Rates

2. Grant writing (e.g. developing analysis plans, power/sample size calculations) is also supported 
by FSM at no cost to the investigator, with the goal of establishing successful collaborations.
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BCC: Biostatistics Collaboration Center
What We Do

• Many areas of expertise, including: Many types of software, including:
- Bayesian Methods
- Big Data
- Bioinformatics
- Causal Inference
- Clinical Trials
- Database Design
- Genomics
- Longitudinal Data
- Missing Data
- Reproducibility
- Survival Analysis 
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BCC: Biostatistics Collaboration Center
Shared Statistical Resources

Biostatistics Collaboration 
Center (BCC)
• Supports non-cancer research at 

NU
• Provides investigators an initial 

1-2 hour consultation subsidized 
by the FSM Office of Research

• Grant, Hourly, Subscription

Quantitative Data 
Sciences Core (QDSC)
• Supports all cancer-related 

research at NU
• Provides free support to all 

Cancer Center members 
subsidized by RHLCCC

• Grant

Biostatistics Research Core 
(BRC)
• Supports Lurie Children's 

Hospital affiliates
• Provides investigators statistical 

support subsidized by the 
Stanley Manne  Research 
Institute at Lurie Children's

• Hourly
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BCC: Biostatistics Collaboration Center

• Biostatistics Collaboration Center (BCC)
- Website: http://www.feinberg.northwestern.edu/sites/bcc/index.html
- Email: bcc@northwestern.edu
- Phone: 312.503.2288

• Quantitative Data Sciences Core (QDSC)
- Website: http://cancer.northwestern.edu/research/shared_resources/quantitative_data_sciences/index.cfm
- Email: qdsc_rhlccc@northwestern.edu
- Phone: 312.503.2288 

• Biostatistics Research Core (BRC)
- Website: https://www.luriechildrens.org/en-us/research/facilities/Pages/biostatistics.aspx
- Email: mereed@luriechildrens.org
- Phone: 773.755.6328

Shared Resources Contact Info
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What is                    ?

• Research Electronic Data Capture
• Used for building and managing surveys and study databases efficiently, on a fixed budget, 

and securely
- This includes protected health information (PHI)

• Developed at Vanderbilt University in 2004
• Over 2500 institutions in over 100 countries
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Why use                    ?

• FREE
• Secure
• Easy to learn
• Easily accessible, becoming more universal (>2500 institutions, >100 countries)
• Features that allow for efficient and flexible data capture/management
• …
• ….
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Today’s Goals

1. Brief introduction and overview of REDCap
2. Provide tips to ensure data quality: design features and data entry workflow 
3. Illustrate advanced features for making the most out of REDCap
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Statistically Speaking…

1. Brief introduction and overview of REDCap (REDCap > Excel)
• REDCap = easy to use, but also easy to abuse
• Sometimes users have a false sense of security that REDCap will solve all problems

2. Provide tips to ensure data quality: design features and data entry workflow 
3. Illustrate advanced features for making the most out of REDCap

• Purpose = ensure high-quality, analyzable data
• Must be able to answer research question via statistical analyses
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Something to keep in mind…the key players

• Those that will enter the data 
• Those that will build/maintain the database 
• Those that will analyze the data

• Depending on study, these three roles may involve:
- One person, taking on all responsibility
- Many individuals, with specialized roles within each domain

Who is involved?
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Getting Started...

NOTE: Institutions may vary



REDCap at Northwestern

• redcap@northwestern.edu
• Online session for New Project Owners (email REDCap support for link)
• https://redcap.nubic.northwestern.edu/redcap/ (must be on campus network for VPN)
• https://nucats.northwestern.edu/ (Navigate to REDCap Intro Session & Office Hours)
• All users must complete: REDCap User Agreement 

(https://redcap.nubic.northwestern.edu/redcap/surveys/?s=WK39RMR44F) 
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Some Basic Terminology

• Development mode  Production mode
• Development 

- Design the database/data collection tools
- Customize
- Test!!!!

• Production
- Live data capture
- Post-production modifications must be made with caution and may require 

administrator approval
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Getting Started

• Login page 
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Project Setup Checklist
(Landing Page)
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Project Home Tab
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Getting Started

• If designing a prospective study database, almost always will use the longitudinal setting 

• Two options in developing data collection tools (case report forms [CRFs])
- Online designer
- Data dictionary

• Designing data collection tools will inevitably take the most time

19



Designing Data Collection Tools

• NOTE: REDCap platform distinguishes between data entry forms (Case Report Forms [CRFs]) 
and surveys (may also serve as CRF for clinical study purposes)

• ‘Regular’ CRFs
- Data entry must occur by authorized REDCap user (study team member with access to the 

database)
- NOT participant facing
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Designing Data Collection Tools

• Surveys: 
- Can be participant facing (participants do not need to access REDCap database to 

complete electronically)
- Can also be completed by a study team member directly in REDCap
- Have additional settings that allow for greater flexibility (‘save and return later’, ‘survey 

queue’, etc.)
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Project Setup: Online Designer
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Web-based Form 
Builder

24



Example Case 
Report Form
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Project Setup: Data Dictionary
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Offline Form Building 
via Data Dictionary
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Common Field Types

• Text – single-line text box (text and numbers)
• Dropdown – dropdown menu with multiple choice options
• Radio – radio button with multiple choice options
• Calculated – perform real-time calculations (e.g., age)

• Notes – larger text box
• Checkbox – allow selection of > 1 option
• File – upload a document
• Descriptive – text displayed with no data entry and optional image/file 

attachment
• Slider – visual analog scale (0 – 100)
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Field Types: Examples

Text Boxes

Calculated Field

Radio Button

Checkbox
(Use Sparingly)

Dropdown
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Manual Creation of Radio Button Field
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Manual Creation of Radio Button Field
Statistically speaking…
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Text Box Validation

• Hard Validation - Error 
message displayed if entry 
does not match expected 
format and entry not saved

• Soft Validation - Minimum & 
Maximum Values
- Can enter for date, integer, number, and time options
- Will alert data enterer if entry is outside of range, but will still save entry

Preventing data entry errors
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Statistically Speaking…

• Validation feature is invaluable in ensuring high-quality data for analyses
• Prevents many headaches later…
• Example: 

- Excel vs. REDCap
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Required and Identifier Fields
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Required and Identifier Fields

• Required – Will alert data enterer if ‘required’ field is left blank, but will allow you to opt to 
leave blank*

• Identifier – Tags variables with PHI for removal option during export
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Matrix of Fields

• Ideal for grouping of questions that share same response options (i.e., Likert scale questions)
• ‘Answer Format’ can be specified as radio buttons or checkboxes
• May use ‘ranking’ to allow only one selection per column across all fields in the matrix (radio 

buttons only)
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Field Matrix Setup
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Matrix of Fields: Example
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Branching (aka ‘skip’) Logic
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Branching Logic

• Information from other fields determines whether a particular field will be displayed (e.g., 
males should not have a pregnancy test, so we should not have any data on pregnancy in this 
population)

• Statistically speaking…this is yet another invaluable data quality tool that will make data 
cleaning prior to analyses much easier
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‘Arms’ and Events
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‘Arms’ and Events

• Events = groupings of (repeated) forms at specific study time points
• Arms = groupings of events (schedule for participants may vary according to study arm or 

study progress)
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Designate Instruments for Events
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Repeatable Instruments and Events

• Ability to repeat a single instrument (e.g., Adverse Events) or an entire event of 
instruments  (e.g., Clinic visits) an unlimited number of times without having to specify the 
amount needed

• Able to implement with surveys
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User Rights and Permissions

• Grant role-specific access privileges to study team personnel 
• User rights include:

- Project design and setup
- Data entry
- Data import and export
- Form-specific access
- Other custom/specific rights (e.g., randomization, logging, data import, etc.)
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Post Database 
Development…

…Data Entry, Quality Control, 
and Reporting 



Data Entry
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Data Entry/Status Icons
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Data Resolution Workflow



Data Resolution Workflow

• Use the resolution dashboard to see all 
queries

• You may organize/filter so that you can 
only view closed, open, etc. queries

• You may also filter by assigned REDCap
user
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Data Resolution Workflow
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Reports, Graphs, and Descriptive Stats

• Reporting feature may be useful for quick summarizations and tracking/coordination
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• REDCap can also generate 
simple descriptive 
statistics and summaries 

• You can select an 
individual data point to 
navigate to that record
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Data Export
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Data Export

66



Advanced REDCap Features
• Randomization
• API



Randomization in REDCap

• Allows for custom pre-generated (i.e., not adaptive) randomization list
• Must be tied to a single event in a single ‘Arm’
• Differing rights:

- Setup (programmer/analyst/statistician)
- Dashboard (unblinded personnel)
- Randomize (unblinded personnel performing randomization)
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Randomization Caution

• Always add a ‘cushion’
• Always test thoroughly with study team involved
• Tables will be ‘locked’ once in production
• Blinded studies are rather difficult to work out logistically (possible, but may need to be 

creative with this – restrict access and/or use code for randomization field)
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REDCap API…
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REDCap API

• API=Application Programming Interface
• Allows external applications (e.g., SAS, R) to connect to REDCap and retrieve and/or modify 

data
• Useful for performing automated data exports and transferring data between REDCap

projects
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API Token

• To use the REDCap API, users must be granted ‘tokens’ by a REDCap administrator that is 
specific to each username and project

• Each user running any code using the API must request their own API token, which should 
be treated like a password

• Token must be included in all API requests
• REDCap API Documentation
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API: An Example
Crosstalk between two projects in OPTI-MOM Study at Northwestern University

• Complex specimen labeling 

• At each visit, we have multiple specimens labeled this 
way

• Need to ‘track’ specimens somehow (external 
database)
- Each individual specimen should be a new record in 

this database
- LOTS of room for data entry error/failure to enter

• API functionality will allow us to pre-populate records 
in a new database

Core Database:

Specimen 
Tracking:

77



API: An Example

• Coordinator(s) now only need to update records in Specimen Tracking Database (will not need 
to enter manually)

• Example CRF completion in separate database

Crosstalk between two projects in OPTI-MOM
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API: Example R Script
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Limitations and Resources



Limitations

• REDCap is intuitive, but there is a learning curve
• Differing institutions may host different versions and enable/disable different features for end 

users
• FDA has yet to approve that REDCap as compliant with 21 CFR Part 11 REDCap alone (as a 

mode of direct data entry) may not be suitable for FDA-governed clinical trials
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Caution / Pitfalls

• Less is more
- Just because technology and features are available, does not mean you need to 

or should use it: “Don’t use a hammer to swat a fly”
- Consider how each feature and application will fit into your data management 

procedures
• Education, training, communication = key
• Like many things, REDCap’s flexibility and ease of use may also open the door for 

error/disaster without proper education, due diligence, training, and 
communication
- Test, test, and test again! (Checklist on DigitalHub: 

http://dx.doi.org/10.18131/G39311) 
• It is essential that project owners take ownership and assume all responsibility for 

that project
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REDCap at Northwestern

• redcap@northwestern.edu
• Online session for New Project Owners (email REDCap support for link)
• https://redcap.nubic.northwestern.edu/redcap/ (must be on campus network for VPN)
• https://nucats.northwestern.edu/ (Navigate to REDCap Intro Session & Office Hours)
• All users must complete: REDCap User Agreement 

(https://redcap.nubic.northwestern.edu/redcap/surveys/?s=WK39RMR44F) 
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Create Free One-week REDCap Trial Account

1. Go to https://redcapdemo.vanderbilt.edu/trial/
2. Enter information where prompted
3. Check your e-mail for e-mail with the subject ‘REDCap Trial Account’
4. Click the link to set your password
5. You will be logged in and 

- You may log into the demo site (https://redcapdemo.vanderbilt.edu/) for 
one week using your e-mail address and password
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Resources/References

• http://projectredcap.org
- REDCap Shared Library – a repository for REDCap data collection instruments 

and forms that can be downloaded and used (for free) by consortium partners
- Video Resources – Webinars and tutorials
- Community Website

• Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic 
data capture (REDCap) – A metadata-driven methodology and workflow process 
for providing translational research informatics support. J Biomed Inform. April 
2009;42(2): 377-381.

• University of Iowa REDCap wiki
• Clinical Research Data Management MOOC on Coursera (6 week free course with 

hands-on applications in REDCap).
- https://www.coursera.org/learn/clinical-data-management
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BCC: Biostatistics Collaboration Center

• Request an Appointment
- http://www.feinberg.northwestern.edu/sites/bcc/contact-us/request-form.html

• General Inquiries
- bcc@northwestern.edu
- 312.503.2288

• Visit Our Website
- http://www.feinberg.northwestern.edu/sites/bcc/index.html

Contact Us

Biostatistics Collaboration Center |680 N. Lake Shore Drive, Suite 1400 |Chicago, IL 60611
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Statistically Speaking Lecture Series

• October 30: 
- David Aaby, MS
- Using R for Statistical Graphics

• November 1:
- Lauren Balmert, PhD
- Time-to-Event Analysis

• http://www.feinberg.northwestern.edu/sites/bcc/education/lecture/2017.html
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Your feedback is important to us! (And helps 
us plan future lectures). 

Complete the evaluation survey to be 
entered in to a drawing to win 2 free hours 
of biostatistics consultation.
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