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About me

• Got a PhD in Biochemistry/Molecular Cell Biology (University of Vienna, 2003) and did 
basic research on the cytoskeletal protein PLECTIN.

• Founder/owner of a tiny IT company (SCI-Design.at, 2005).

• Moved to Germany (2010), heading the Research Lab of the Department of Obstetrics 
and Gynecology, Marien Hospital Herne, University Clinic of Ruhr-Universität Bochum.

• There, established REDCap (2015) after having had enough of crappy Excel sheets.

• Got (heavily) involved with the REDCap Consortium after a first REDCapCon (2019).

• Helped establishing the REDCap German User Group (2020), co-speaker since.

• During corona, got finally hooked on REDCap (everybody needs a hobby)

• REDCap Consortium MVP Award (2021) 

• Winner of a REDCap All-Star Medal (2022)



Conflicts of interest / Disclaimer

• None

• But note that I may be heavily biased towards REDCap ;)

• ChatGPT may have helped in preparing these slides. It may have made 
some mistakes.

• This PDF is a modified version (animations removed)



This talk …

• What is REDCap and High level overview of REDCap extensibility options

• The External Module (EM) Framework

• Comparison (EM Framework vs. Hooks vs. DET/API)

• External Modules Repository

• A few examples of EMs (and their fates)

• Writing EMs – Why and how (tools & resources)

• Deep dive into some EM Framework mechanics

• Caveats & What’s missing?



REDCap – If it’s not …  

An evil murderous fey 
An Irish Redcap
A red-cap moustashed tamarin

(PDF: fun stuff removed)



Then it must be this?



ChatGPT’s take on this

In the realm of terms, a comical twist,

Redcap here, Red-cap there, it can't be missed!

A mushroom with a crimson cap in the mix,

And a research tool, REDCap, with data to assist,

Oh, the curious world of Redcaps, who'd have guessed?

Each one unique, leaving us all impressed!



REDCap – What is it?

• REDCap is a secure web-based application for collecting, managing, and 
analyzing research data.

• It offers user-friendly interfaces, customizable forms, data validation, 
collaboration features, and robust data privacy and security measures. 

• It is widely used in various research disciplines globally.



REDCap – Features



REDCap – Who uses it?

From: projectredcap.org
Accessed on 10.03.2023



REDCap in Germany / German User Group

• Founded in 2020 Under the 
patronage / with the support of TMF

• German-speaking REDCap community 
with > 170 members 

• Co-spokesperson since the founding 
meeting: Dr. Günther Rezniczek 
Regular online and in-person meetings

D: 251, A: 30, CH: 132 (10.3.2023)
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Who is behind REDCap?

• Vanderbilt University, Nashville, Tennessee, U.S.A (Creator, Developer)

• REDCap Consortium (Feedback, Enhancements, Support)
> 6300 Partners

> 23.400 Publikationen seit 2009



REDCap architecture: Client-server model

• Client-side: Users access REDCap through a web browser interface. It is 
compatible with popular browsers (Chrome, Firefox, Safari, IE) and 
requires no client-side installation or plugins.

• Server-side: REDCap is typically hosted on a web server running Linux, 
Windows, or macOS. It is built using PHP and JavaScript, with data stored 
in a relational database management system (MySQL or MariaDB).

• Concrete server implementation will vary (on premise, single box or 
multiple VMs, or even cloud deployment in AWS or Azure)



A few impressions

Getting to know REDCap



Impressions – Record status dashboard



Impressions – Codebook 



Impressions – Online form designer



Impressions – Online form designer



Impressions – Field editor



Impressions – Events 



Impressions – Events / forms grid



Impressions – Survey Tools



Impressions – Surveys



Impressions – Rights management



Impressions – Report builder 



Impressions – Reports 



Impressions – Simple stats 



Impressions – Alerts & Notifications



Impressions – Language support



And much more …



And if this is not enough …

Let’s see what we can do to help this!



Extensibility options

• Data Entry Triggers

• API

• Legacy Plugins/Hooks

• External Modules

• All have their advantages and drawbacks

REDCap
DET

API

Hooks

EM FW

EMs



Data Entry Triggers

• Fire each time a form/survey is saved 
(via direct entry only; not triggering for imports)

• POST request with a number of data items →

• The receiving service if free to do whatever 
it wants – e.g., retrieve or calculate some 
data and push it back via the API



API

• The REDCap API (Application Programming Interface) is a powerful tool 
that allows developers to interact programmatically with REDCap 
projects.

• API Access & API Tokens: Controlled by project admins. A token is user-
specific and acts as an authentication/authorization mechanism.

• The API endpoint supports a number of methods

• Multiple request/response formats supported (JSON, XML, CSV)



API



API Playground

• Useful for getting
to know the API

• Performs life
actions on the
project

• Provides ready-to-use
code snippets for
various languages



API Playground



API Documentation

• E.g., Import a File



Plugins

• Any custom PHP script(s) on the server

• Accessed via a bookmark or custom application link

• Can look like REDCap pages (headers/footers)

• Can interact with REDCap (developer methods)

• Cannot modify REDCap pages

• However, 
• they need lot of manual setup; 

• there are no administration tools;

• there is versioning, etc.



Hooks

• Hook file (PHP) that lives on the REDCap server

• Implement “hooks”

• Can only work “inside” REDCap pages

• Same drawbacks as for Plugins + one bad
code file can bring down the whole REDCap instance



Developer methods for hooks and plugins (and EMs)



External Module Framework

• Aims to solve all the problems of legacy Plugins and Hooks

• Can do all that plugins & the hook file do and more!

• Benefits:
▪ Isolation and Portability: Self-contained modules that don't modify core code, ensuring stability 

and easy sharing across instances.

▪ Enhanced Customization: Extensive customization options for UI, features, workflows, and 
external tool integration.

▪ Seamless Integration: Modules integrate smoothly with existing projects, adding tabs, fields, and 
data interactions.

▪ Version Compatibility: Modules designed to be compatible with different REDCap versions, 
allowing for easy updates.

▪ Reusability and Collaboration: Encourages code sharing, reusability, and community-driven 
enhancements.

▪ Security and Stability: Modules undergo review process for data protection and system integrity



Isolation

• External modules provide a self-contained approach to extending 
REDCap's functionality. 

• They operate independently of the core codebase, which means that 
modifications made within an external module do not directly impact the 
stability or functionality of the underlying REDCap installation.

• This isolation ensures that updates or changes to the REDCap system 
won't break or conflict with the module's functionality. 

• It also allows for better maintenance and easier troubleshooting, as 
issues within a module can be addressed without affecting the entire 
REDCap installation.



Portability

• External modules are designed to be easily shared and deployed across 
different REDCap instances. 

• This portability means that researchers and developers can create 
modules once and distribute them for use in multiple projects or by other 
institutions. 

• The module can be packaged and installed in a straightforward manner, 
making it convenient to transport custom features, enhancements, or 
integrations between different REDCap environments. 

• This portability also encourages collaboration and knowledge sharing 
within the REDCap community, as researchers can benefit from existing 
modules and build upon them to further customize their own projects.



Collaboration

• External Modules (EM) benefit from the feedback provided by the 
community of the REDCap Consortium.

• Vanderbilt and the REDCap Consortium regularly assess feedback, 
feature requests, and EMs to determine potential improvements to 
REDCap.

• If certain functionalities provided by EMs gain significant traction and are 
widely adopted, they may be considered for inclusion in the core REDCap 
codebase. 

• Features and enhancements that prove valuable and align with the goals 
and principles of REDCap may be integrated into the core codebase, thus 
benefiting all users of REDCap.



External Module Repository

•

• Accessible for everybody at:
https://redcap.vanderbilt.edu/consortium/modules/index.php

• 276 entries as of May 22, 2023

https://redcap.vanderbilt.edu/consortium/modules/index.php


Top 20 downloaded modules (by download count)

• 1-5



Examples of integrated modules



Examples of integrated modules



Not all make it, despite having widespread use

• Not fully compatible with REDCap 12+ or PHP 8+

• Abandoned by the developer

• Multi-language capability in REDCap core (v12+) was built based on 
another concept (which was also an external module, but it was never 
released to the public)



Top 20 downloaded modules

• 6-10

@CALCDATE



Top 20 downloaded modules

• 11-15



Top 20 downloaded modules

• 16-20

@CALCTEXT

@INLINE, @INLINE-PREVIEW, :inline



Integrations

• From EMs
• Image Viewer (partial)

• Inline Full (full screen toggle for inline images/PDFs) (partial)

• Babel (unreleased) → Multi-Language Management

• My Projects Tweaks

• Direct-to-core
• Navigate to page

• Re-display survey instructions

• Filter widget for Database Query Tool tables, Action Tags, Smart Variables help

• Other minor enhancements



EM vs building for core: Lessons learnt

• EMs are a fantastic (and quick and safe) way to try out things

• They can do virtually anything in the client

• They are (very) limited on the server with regard to REDCap processes

• For some features, it may be better to approach Vanderbilt regarding 

integration into REDCap core (sometimes, Vanderbilt will approach YOU)

• No limits – one can hook into any process

• Often, however, proper integration will be considerably more effort than 

providing an EM. This may pay off in the long run.



But what can External Modules actually do?

• Customized user interface elements

• Advanced data validation and quality checks

• Integration with external tools and systems

• Complex calculations and data transformations

• Customized reporting and data visualization

• Automation of data import/export processes

• Integration with external resources (databases, web services, …)

• Additional security measures or user access controls

• Implementation of specialized data capture workflows



Example: Customized user interface element

• Stopwatch



Example: Additional “security” measures

• nedCAPTCHA (no external dependencies like reCAPTCHA)



Example: Data entry enhancements

• Autofill / Autotab

Could be helpful here ;) →

These were screen captures showing auto-filling of 
fields with preset default values and auto-tabing to 
the next input after selecting in a dropdown by a 
keypress.



Example: Productivity enhancements for developers

• EM Developer Tools / Admin Insights
• Inject useful information such as action tags

• Reveal hidden forms

• Remove @READONLY

• Shortcuts



Example: Plugin page

• Admin Dashboard



Example: Custom image map with designer

Online Designer integration:

PDF note: This would show a screen capture of setting 
up a new area by drawing in the designer.



Administration – Control Center

• Manage modules (install, activate, change version) with a few clicks

• View usage in 
projects

• Access logs

Control Center menu:



Administration: Projects

• Management page



Administration: Projects

• Management page

• Module configuration



The External Module Framework 

• Architecture: The EM Framework operates within the existing REDCap 
architecture, utilizing a modular approach. Modules interact with REDCap 
through defined hooks and APIs.

• Hooks: Hooks are predefined entry points in REDCap's code where 
external modules can inject custom code. This enables modules to 
modify and extend the behavior of REDCap at specific points in the 
application flow.

• APIs: The EM Framework provides a set of APIs that allow modules to 
interact with REDCap's functionality and data. 

• Module Configuration: Each external module has its own configuration 
file that specifies its properties, dependencies, and settings.



REDCap External Module Framework Documentation

https://github.com/vanderbilt-redcap/external-module-framework-docs

https://github.com/vanderbilt-redcap/external-module-framework-docs


EM Framework API

• Methods on
the framework
object

• Plus several
additional
more focused
objects
• Project

• Form

• User



EM Framework Hooks

• All REDCap
Hooks are
supported
plus a few
extra



EM Framework JavaScript Module Object

• Provides a number of
methods for use
in JavaScript code on
the client

• Must be initialized on
demand



How to create your own modules

• Set up a development environment
• Good guide to get you set up: “Building a REDCap Development Environment”

• https://ctsit.github.io/redcap_external_module_development_guide/emd101

• If your are “only” a developer: familiarize yourself with REDCap
• “A tour through REDCap as an Admin”

• https://ctsit.github.io/redcap_external_module_development_guide/emd102

• Then, 
• Add a config.json file and a module class that extends AbstractExternalModule

• Or use the External Module Templater to get you started

https://ctsit.github.io/redcap_external_module_development_guide/emd101
https://ctsit.github.io/redcap_external_module_development_guide/emd102


Building a development environment

• Local webserver (PHP, MySQL)

• Xdebug

• Don’t even try to get serious with having email capability (MailHog)

• Docker or not Docker

• Capable editor (VS Code, PhpStorm)

• Useful external modules
• EMDT (External Module Developer Tools) and/or 

• Admin Insights (available soon)

I personally use:
• Apache/PHP/MySQL on 
• Debian, running inside 
• WSL2 (Windows)
• Visual Studio Code

• PHP Debug, PHP Intellephense, 
JavaScript Debugger

• Chrome (Dev Tools)



External Module Templater EM*

• Gathers some information
• Hooks to use

• Links (plugin pages)

• Crons

then

• Scaffolds a template

* Not currently compatible with PHP8+



Resources

• Brand new home of the EM Framework docs:
https://github.com/vanderbilt-redcap/external-module-framework-docs

• Inside REDCap
• Control Center > API Documentation, Project > API Playground

• Control Center > Plugin, Hook, & External Module Documentation

• REDCap Training Materials Repository: 
https://redcap.vanderbilt.edu/plugins/redcap_consortium/training_materials.php

• External Module Developer Guide (maintained by CTS-IT, University of Florida):
https://ctsit.github.io/redcap_external_module_development_guide/

https://github.com/vanderbilt-redcap/external-module-framework-docs
https://redcap.vanderbilt.edu/plugins/redcap_consortium/training_materials.php
https://ctsit.github.io/redcap_external_module_development_guide/


Step 1: Modules extend AbstractExternalModule

• Thereby getting access to the API



Step 2: Provide a configuration file



Step 3: Place the files in the proper (ly named) place



Step 4: Activate your module



Add functionality



Add plugin (standalone) pages via links

Or for Control Center:



Add plugin (standalone) pages via links

Or for Control Center:



Communication back to the server from JavaScript



Communication back to the server from JavaScript



Implement cron jobs



Modifying REDCap pages – Caveats 

• With the advent of Multi-Language Management (REDCap 12), data entry 
and survey pages may be changing in certain places (labels, etc.)

• If your module changes or interacts with these page elements, make sure 
to hook into the afterRender() callback of the JavaScriptModuleObject.



Internationalization

• The EM Frameworks brings some tools to avoid using hard-coded strings 
used for display 

Available on the JavaScriptModuleObject, too!



Questions?

Discussion!
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