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Objectives: High-quality clinical research is dependent on adequate design, methodology, and data collection. The utilization of electronic data capture (EDC) systems is recommended to optimize research data through proper management.
This paper’s objective is to present the procedures of REDCap (Research Electronic Data Capture), which supports research
development, and to promote the utilization of this software among the scientific community. Methods: REDCap’s web application version 10.4.1 released on 2021 (Vanderbilt University) is an EDC system suitable for clinical research development.
This paper describes how to join the REDCap consortium and presents how to develop survey instruments and use them to
collect and analyze data. Results: Since REDCap is a web application that stimulates knowledge-sharing among the scientific
community, its development is not finished and it is constantly receiving updates to improve the system. REDCap’s tools provide access control, audit trails, and data security to the research team. Conclusions: REDCap is a web application that can
facilitate clinical research development, mainly in health fields, and reduce the costs of conducting research. Its tools allow
researchers to make the best use of EDC components, such as data storage.
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I. Introduction
High-quality clinical research is dependent on adequate
design, methodology, and data collection [1]. A common
part of clinical research and health surveillance is the dissemination of the information produced throughout the
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process [2,3]. Electronic data capture methods and systems
have been used in clinical research to improve data collection, storage, and analysis, and proper management tools are
subsequently used for access control, audit trails, and data
security [4-6].
The Research Electronic Data Capture (REDCap) platform
is a web application that supports several types of clinical
research, such as clinical trials, retrospective studies, and
cohort studies, among others [7-13]. REDCap is compliant
with FISMA (Federal Information Security Management
Act), GDPR (General Data Protection Regulation), HIPAA
(Health Insurance Portability and Accountability Act), and
21 CFR Part 11 (Part 11 of Title 21 of the Code of Federal
Regulations). REDCap’s consortium includes 5,200 partners
spread across 141 countries (Figure 1), and it has been cited
in over 14,500 articles (information updated in June 2021)
[7-15].
This tutorial is motivated by the intention to disseminate a
valid and detailed document for users ranging from begin-
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Figure 1. REDCap Consortium distribution across the globe.

Figure 2. REDCap user’s new project
configuration.

ners to highly-experienced scientists in clinical research.
This article’s objective is to present the major procedures
involved in using REDCap to conduct research, as well as
to promote utilization of the software among the scientific
community.
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II. Methods
1. Joining the REDCap Consortium and Installation
The REDCap software version described in this article is
10.4.1 released on 2021 (Vanderbilt University). REDCap
software and consortium support are available at no charge
to non-profit organizations that join the consortium.
https://doi.org/10.4258/hir.2021.27.4.341

Research Development Using REDCap Software
To obtain access to the REDCap software, the researcher
must first contact the REDCap consortium to receive support and an adequate orientation through the following link:
https://www.project-REDCap.org/partners/join/. To join,
it is only necessary to agree to the standard license terms.
If the researcher’s institution already utilizes REDCap, the
researcher must contact the institution’s REDCap administrator to request the creation of a new user to log in to the
system.
A REDCap requirement is to have a MySQL client for performing the installation and updates. MySQL needs to be

installed on a machine with a compatible operating system,
such as Oracle Linux 8, Red Hat Enterprise 8, Debian 8,
Ubuntu 21.04, or Microsoft Windows Server. A cloud solution for REDCap installation is an Amazon EC2 (Elastic
Computing Cloud) instance with a compatible operating
system. Cloud storage can be done through other Amazon
Web Services (AWS) provided to avoid overloading the EC2
instance.
Institutions with limited infrastructure have the option
of contacting the REDCap organization to have its administration carried out by a specific company at the cost of a

Figure 3. Online designer menu.

Figure 4. Development of an instrument for data collection.
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monthly fee. Although a third-party company may administer the REDCap system, REDCap is not available for use by
individuals without an institutional affiliation.

The opening page requires the researcher’s login and password. After logging in, the user can start new projects.

Figure 5. I nstrument codebook and
data dictionary.

Figure 6. Instrument distribution tools.
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2. Project Creation
When the researcher first accesses REDCap, the initial page
will present no projects to check. To initiate a project, the
researcher must select “New Project” (Figure 2).
A new page will appear, on which the researcher must initialize the project configuration. A project title and project
objective must be defined; examples of objectives would
include “research” and “practice/just for fun.” It is possible
to insert notes about the project and to choose whether this
new project will follow an existing template. REDCap has 15
pre-defined template options available with variables related
to each theme (Figure 2). It is important to explore these
templates before starting an official project to maximize
their usefulness for the development of the study. However,
it is advisable that if the project’s questionnaires are already
prepared, the research team should not use templates.
3. Instrument Creation and Data Dictionary
Once a project is ready to run, it is time to develop the data
collection instrument. The “Online Designer” icon leads
to the designer’s menu (Figure 3). Then, one can select the
“Create/a new instrument from scratch” option or edit an

instrument that is already available if an initial template was
selected in the previous steps. The user selects the instrument to be edited.
Next, it is possible to add questions through the “Add field”
option (Figure 4). A new project page will open to allow
field configuration. In this step, the user can choose question
types such as “simple text,” “calculated field,” and “multiple
choice,” among others. Other configuration options, such as
marking whether a field is required and whether it identifies
participants, are required to finalize the question configuration.
Once an instrument’s fields have been created, it is possible
to reorganize them using drag-and-drop functionality. After
the instrument is finalized, it is possible to check the “Codebook” (data dictionary) available in the tabs at the top of the
page (Figure 5).
After checking whether the instrument is complete and
accurate, the researcher must go to the “Project Setup” tab
and click on the “Enable” icons in the “Main project setting”
fields. The “I’m done!” icon must also be activated in the
“Design your data collection instruments and enable your
surveys” field. After the previous steps are concluded, a new

Figure 7. Manual data insertion.
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named field will be available in the side menu.
4. Dissemination and Questionnaire Completion
In the “Survey Distribution Tools” menu, the researcher
can configure the distribution tools to disseminate the data
collection instrument. The researcher must click on the
“Enable” icon below the “Enabled as survey” column on the
options for the generated instrument. A new window will
be opened, where it will be possible to configure the survey

title along with other tools such as “Survey Instructions” for
the respondent. After the researcher presses “Save Changes,”
the software will return to the previous page where the icon
“Survey Queue” must be selected to activate the instrument,
and then dissemination to participants will be enabled. Once
the previous step is completed, the researcher must select
“Survey Distribution Tools” again. A new window will be
opened where the researcher can copy the “Public Survey
URL” or disseminate it through e-mail (Figure 6).

Figure 8. D ata reports and exports
menu.

Figure 9. Data export configuration
page.
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Figure 10. Addition of new users to
the project and configuration of access levels.
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5. Data Addition, Statistics, Exporting, and Reporting
To input collected data manually, the researcher must access “Add/Edit Records” in the menu on the side. In the new
window, the researcher must click on “Add new record.” On
the following page, the instrument will be available for data
insertion. After completing all information, the instrument
can be saved (Figure 7). In the “Add/Edit Records” menu, the
answered questionnaires can be seen by selecting a record in
the “Choose an Existing Study ID” option.
REDCap is available for desktop computers and mobile devices. The REDCap mobile application can be downloaded
through a link on the side menu. The mobile app requires
the creation of a new login user. Next, the instruments must
be copied to the mobile device through the “REDCap Mobile App” option. The instruments can be transferred to the
mobile device through a QR code. After data collection, the
researcher must upload the data to the server using the mobile app functionality.
After running tests and before data collection, it is necessary to activate all project phases. If all steps have been completed and no other changes are required, it is time to activate “production mode.” Activating “production mode” will
block any project reconfiguration to prevent any unplanned
modifications of the research. Only the system administrator
can revert this process.
To check the data, the researcher must select “Data Exports, Reports, and Stats” in the side menu. From this menu,
it is possible to view reports, export data, and check data
statistics. The “View Report” icon shows all data that have
been entered in a spreadsheet format containing all the questionnaire variables. By selecting the “Stats & Charts” icon, a
REDCap automatized visualization of questionnaire answers
is shown as a descriptive analysis through tables and graphs
(Figure 8). The “Export Data” option allows data extraction
in comma-separated values format, as well as in specific
statistical software formats for SPSS, SAS, Stata, and R [10]
(Figure 9).
6. Users’ Permissions
Through the “User Rights” option on the side menu, it is
possible to configure access levels for projects and instruments. Using this menu, new users can be added (Figure 10).
On this page, it is also possible to regulate permission levels,
such as providing or denying access to some REDCap functionalities.
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III. Discussion
The REDCap platform is intended to support clinical research [7]. Utilization of REDCap has grown substantially
in epidemiology, especially in studies of coronavirus disease
2019 (COVID-19) [16-22]. The major advantages of using
the REDCap software are long-term reduction of research
costs, the possibility of utilization on both smart devices and
desktop computers, and rapid data entry, review, and analysis [6].
REDCap’s limitations are related to the need for a computer
technician to perform maintenance, data backup, and application programming interface (API) configuration [6,23].
Despite the intuitive interface, the development of projects
and instruments may be challenging for new users, making the learning curve slightly longer, and the access levels
must be assigned carefully to ensure that no user deletes or
changes data accidentally [7].
The utilization of REDCap improves data collection techniques, and REDCap provides a secure data storage system.
REDCap has also been established as an appropriate tool for
conducting clinical research and has been used widely across
the globe by academic and governmental institutions [7-13].
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