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ABSTRACT

In a previously published paper, you were introduced to REDCap © (Harris, et al., 2009) as a tool for SAS
programmers (Delgoffe & Roush, 2022). Once you've established which of many use cases REDCap ©
can help you with (and have a functional database), you'll likely want to extract data from it. In this paper,
we'll focus more on what data can be exported from REDCap using the API. At conclusion of this paper
you should be able to utilize its knowledge to create successful, dynamic, SAS code. Leveraging the
"cleaner than Excel" data to learn, innovate, and optimize is just around the corner!

A few macros will be presented to assist with exporting data from REDCap including: simple exports,
reports, limited variable exports, metadata, and logging. Select REDCap concepts, such as the data
structure, and best use cases will also be covered to assist the SAS programmer in creating efficient
export code.

INTRODUCTION

When faced with a REDCap ® project full of data — the task of exporting data comes with as many
options as the front end of the project. When creating the database, you should be thinking ahead to
include specific data structure but also about which variables are designated for export. It's possible that
there is a variety of variables that simply assist in collecting data or making the forms more visually
appealing. For example, including descriptive text fields to organize fields into a prettier view for those
entering data.

In this paper you will learn about what comes out of REDCap so you have better plan for an export that
meets your needs best and select options for export that limit data being exported to only those that are
needed.

THE REDCAP API AND API PLAYGROUND

The method used to deliver data from your project is called an API and it uses PROC HTTP to send an
HTTP command to the front end of the REDCap database. Of note, it does not query against the
database that your REDCap environment is hosted on — such as SQL Server — which is another and
separate option best left to the developers. My opinion is it's extremely dangerous to query directly
against the host system because you could inadvertently cause a fatal error to the database. Using the
API provides a safe and resource friendly method of obtaining the data.

Since not all people are familiar with HTTP strings, REDCap has created a tool that generates the calls
needed to perform the desired functions. The API Playground ® will show the user a point and click
interface with drop-downs and produce the strings in a variety of languages (Figure 1). Notice that there is
not a specific one for SAS, but that is because SAS can use the cURL call. For more information on that
part of the interface, refer to my first paper (Delgoffe & Roush, 2022).
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Figure 1. Point and Click Interface of REDCap

Since these PROC HTTP strings are what “do the work” of defining what data is exported, | will be
touching on the differences in this string for each of the covered options. Downloadable programs
that define macros for performing these actions are distributed with this publication. The full code will
export a data dictionary, download data, perform data cleaning, and imports/formats the data into a SAS
dataset. See Code and Materials for instructions. These examples will show the implications, but all
strings can be generated by the Playground and the raw strings maybe copy and pasted into the PROC
HTTP in= string. One downside of that method is not being able to fill values dynamically, which is why
you will see I've embedded macro variables into the strings for the solutions.

UNDERSTANDING DATA STRUCTURE BEFORE THE EXPORT

Using the API playground you can select a variety of output formats, but the data are generally exported
as flat files (columns and rows in a single file instead of different tables with merging keys). For the
purpose of the paper we will focus on only what would be produced in a CSV file using any one or
multiple of the options here.

In the “full data export” without using limits on variables, there will be one row for each record id (identifier
field in REDCap) and also one for each repeating instance form (Figure 2). Some forms/surveys in
REDCap can repeat. Each repeat is called an instance. Each form or survey has a name There are 3
variables that will be automatically included — record_id, redcap_repeat_instrument, and
xzredcap_repeat_instance. All other columns will be fields that come from the project and will be in the
order they appear in the project. All forms will be combined in one form so there will be missing data in
cells that do not align.
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Figure 2. View of Standard REDCap Export Structure

REPORTS FOR SIMPLE DATA EXPORTS

Inside the front end of REDCap you have the option to create “Reports” that will list values for records
meeting selection criteria. As part of that process you will select what variables you want to display values
for and define ordering of records.
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@ View A1
- STEP 2 ) -
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Figure 3. Preview of the "Create Report" Interface

In the case where you want to download only a subset of data and want to be able to quickly confirm the
data in REDCap and/or be able to click into the records to make changes, it may be a good idea to create
a report in REDCap first. While the API Playground can help you find an HTTP string that will allow you to
do the same actions — it will require you to change it if the report does. For this reason, if you’re seeking
data that has an operational value using the options for REPORT _ID = will be a better go to.

In the Appendix, see an excerpt of code under Report Downloader C that calls the defined macro
%RedCapAPIReport (See Code and Materials for downloadable content) . Below see the PROC HTTP
step that is defining what data to extract. Each report is given its own identifier that is viewable in the
“Data Exports, Reports, and Stats” area of REDCap (Error! Reference source not found.). The Report
ID will be used in the call (See highlighted section) to select the report as the source of data to be
exported.
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Figure 4. Report Listing Denoting Identifier for that Report

proc http
in=&data string.
out= my out
url =
"token=&secured token.3NRSTR (&content=report&format=csv&report id=)é&re
port i1d.%NRSTR (&csvDelimiter=&rawOrLabel=raw&rawOrLabelHeaders=raw&exp
ortCheckboxLabel=false&returnFormat=csv)"
method="POST";
debug level=1;
run;

The green highlighted macro variable &secured_token. represents the API Token that will be used like a
username and password to access data granted to accounts for the project. For more information on this
concept, see REDCap: Your SAS Friend for EHR Manual Abstraction (Delgoffe & Roush, 2022).

LIMITED VARIABLE EXPORTS

While reports are good for getting to the relevant information in existing front end reports, there are also
options to do variable and record selection in the HTTP statements. To perform limited variable exports
you will add a string for &fields = and then list the variables you're interested in using comma delimited
format. You do NOT need to have quotes around the variable names.

proc http

in=
"token=&mytoken.$NRSTR (&content=recordé&type=flat&format=csvé&fields=) &f
ieldlist.SNRSTR (&) "

out= my out

url = "&instance url."

method="POST"

debug level=1;

run;

To find the variable names, you will reference the Data Dictionary or Codebook inside REDCap. You can
download the data dictionary using the methods in Metadata Exports below. The Codebook in REDCap



will list variable names along with coded values for those fields (Figure 5). Note that for checkbox fields
there are separate binary fields created by the options and so the variable name will be listed by the value
and those names will need to appear in the call instead of the checkbox field name.
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Figure 5. Project Definition Methods

METADATA EXPORTS

In order to dynamically format your REDCap data you may want to levrage the formatting assigned to the
field in the REDCap itself. To do so you will download the “metadata” and place that information in a CSV
in a similar manner. Note that field headers and values can contain HTML tags to make them look nice so
parsing to remove them may be needed for proper labeling of the field.

In the code snip below, see that we specify the downloaded content as metadata.

proc http
in=
"token=&mytoken.$NRStr (&content=metadatastype=flat&format=csvé)"
out= my dict
url = "&instance url."
method="POST"

run;

Variable / Field Name Form Mame Section H¢ Field Type
record_id obtain_presentation_materials text
where_seen obtain_presentation_materials checkbox
email_address _respor obtain_presentation_materials text
othr_where_seen obtain_presentation_materials text
paper_download sesLobtain_presentation_materials descriptive

Figure 6. View of Downloaded Data Dictionary File

This file can also be downloaded directly from REDCap in the Project Design area by selecting the Data
Dictionary.

LOGGING EXPORTS

Logging allows you to see the “Who, What, Where, When” of changes to the data. When looking for
changes in the data to calculate abstraction time spent adding data to a record or when looking to correct
a mistake — this is a life saver.



Time / Date Username Action List of Data Changes OR Fie Record
8/24/2024 9:05 delgoffb  Manage/Design Download data dictionary
8/23/2024 13:59 delgoffb Manage/Design Edit report (report: "Who Saw It and Where

Figure 7 View of Downloaded Logging File

Note the use of not only the &CONTENT. = log, but also the designation of the period of interest. By
leaving calls blank we are indicating to include all valid values.

proc http

in=
"token=&secured token.&content=log&logtype=&user=&record=&beginTime=20
22-10-17 10:14&endTime=sformat=csv&returnFormat=csv"

out= my dict
url = "&instance url."
method="POST"

runy;

PREPARING FOR AND EXECUTING AN UPLOAD.

Not only can REDCap take download requests, it can also accept files for upload. This is done exactly
backwards, by providing a CSV following the structure of the downloads.

Of note, there are instructions in the Import Data area of REDCap (Figure 8) that help you understand
requirements for the import file and you can manually import the file to preview a data comparison report
that both shows changes and checks syntax for you.

Here are a couple considerations:

¢ Values must match exactly (case sensitive, using specific names and only previously defined or valid
values for fields).

o For repeating instances you can auto number the repeating instance by providing the value “new”

¢ All multiple choice fields (e.g., dropdown, radio) must have the raw coded value (rather than the choice
label) entered in those cells, or else it cannot be processed. These coded values can be found in
the codebook.
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Figure 8. View of Data Import Utility

CONCLUSION

There are a variety of data conversations that can be had between REDCap and SAS — each providing
structured data. The REDCap APl and API Playground define ways to export data in many ways: report
downloading, limited variable export, and data dictionary (metadata) export being a few. The ability to
apply formats, options, and data quality rules make REDCap a great tool, but it's great ability to make that
data readily available make it a must have.
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CODE AND MATERIALS

| use the following REDCap survey to distribute my presentations, papers, and code for REDCap. This
assures that the most recent versions are available and any bugs or shortcomings of the code are posted.
Take the survey to download content. You can also elect to provide your email address to receive new
versions or materials automatically.

https://redcap.link/REDCaplsMySASFriend



https://redcap.link/REDCapIsMySASFriend
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APPENDIX
REPORT DOWNLOADER CALL

$RedCapAPIReport (External=0 /*Instance of REDcap */
,RC_PID=%str () /*REDCap Project ID*/
,Report ID=%bquote() /*REDCap Report ID*/
,BaseDir=%bquote () /*Location you want raw data in*/
, CSVName=LIMITED FIELDS RPT/*Name for Raw Data CSV*/
;ReplaceCRLF=1 /*0=Do not remove line feeds l=remove line feeds*/
,UseProcImport=1 /*0=0Only CSV, 1=CSV+SAS dataset*/
, SASDataName=RC_REPORT DATA /*Name for SAS Data Set*/
,NoLabels=0/*Supresses Labels in SAS Data Set*/
, format library=0 /*0=no format library l=format library created*/
, formatlibname= /*name of format library*/
, FormatDataName=RC REPORT FORMATTED /*Name of formatted SAS
dataset*/
,dict string path=%str() /*Location of HTTPS string for Dictionary*/
,data string path=%str() /*Location of HTTPS string for Data*/
)



