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Considerations for Electronic Data Capture (EDC) 
Implementation in Clinical Trials – Part 1
While electronic data capture (EDC) systems are not 
completely new in animal health research, many companies 
have not yet made the required transitions in the way of 
doing business. However, companies that have embraced 
EDC find it reduces time to market, improves quality of data, 
and produces overall cost savings. This article focuses on 
differences in study design when using EDC, considerations in 
eCRF development, and changes in process.

Although using EDC requires more work upfront to 
design the database, the time spent on this process will 
be exponentially saved later. By adding the appropriate 
constraints and edit checks, the source document will contain 
clean data from the outset. Issues from missing data will 
be eliminated because immediate feedback is received that 
data is missing. Errors in transcription are eliminated, as is the 
time to enter the data from paper forms into the database. 
Additionally, if an error was made on a paper form, or a 
decimal was omitted or a value is quite out of range, a long 
time may pass from when the data is collected to when the 
issue is noticed, and the data generally ends up being lost. On 
the other hand, EDC’s immediate alerts allow the data to be 
fixed in real time. This also reduces the queries per case.

Monitoring also benefits from EDCs which allow real-time 
remote monitoring of the data. There is no need to wait until 
the site visit to review paper source documents. Instead, 
site visits can be used for higher-order issues and logistics. 
If the EDC contains data summaries or the ability to create 
ad-hoc reports, monitoring the progress of important data 
throughout the study will be easier. If these reports can be 
shared, communicating what is seen on the reports with 
others can be very valuable in streamlining communication 
and making future decisions about the study. If additional 
mid-study analysis is needed, the database manager could 
download the study data and analyse it any time. Additionally, 
s/he could use mid-study data to set up the analysis scripts to 
expedite providing faster results. In an industry where time to 
market means money, reducing time cleaning and analysing 
data has a significant positive impact on the bottom line. It is 
the experience of EDC users that database lock and archiving 
occurs much faster than when paper records are used. A 
process that can take upwards of six months can be reduced 
to a couple of weeks or a month, or even a few days, as was 
the case in one of our most recent studies. Speaking of locking 
and archiving, be sure to know what this process entails and 
what information will be provided. In most cases, a flat XML 
file containing either full field names or short names is what 
is needed for data analysis. Inquire as to whether the queries, 
comments, notes, and audit trail are included in the file. Some 
EDCs provide an HTML visual archive too; this should allow 
navigation through the study as it looked when it was live 
on the server. If proof of source documents is needed to be 
submitted or provided, a PDF of the HTML archive can be 
made.

EDC development requires detailed definition of all study 
elements at the beginning of the study design process. As 
such, it makes sense that the data manager and statistician be 
engaged in development of specifications for the database. 
Once the study design, study event schedule, and data to 
be gathered have been defined, a meeting should be held 
with the data manager and statistician to consider database 
requirements, including:

What constraints should be used on the fields? Engage 
the data manager to determine which data is mandatory 
versus optional to return comprehensive, clean data for final 
analysis. Some fields, such as blood pressure, height, and 
weight typically fall within a normal range for a study and 
constraints can display warnings if data entered is out of 
range. Additionally, a constraint can require a digit after the 
decimal for certain values to result in consistent data format 
for each field. The more thought put into constraints up front, 
the cleaner the data will be, reducing time and costs in the 
end.

Are there any text entry fields that can be converted to a list 
of options? One of the hardest things to analyse is qualitative 
data because it is unstructured. Exploring options where free-
text data entry can be converted into a list of options (and 
allowing for an “other” to catch any outliers) is a way to turn 
qualitative data into quantitative data that can be more 
easily analysed. If qualitative data cannot be easily converted 
to a drop-down or set of radio buttons, is the system smart 
enough to remember the prior entries made and offer them 
as an option for future responses? Such systems essentially 
build a dictionary on the fly as items are entered.

Will scale totals be used to determine whether a case should 
continue in the study or be provided rescue medication? EDC 
can automatically calculate the totals and trigger an alert to 
notify on the screen or via email. In a case where a pain scale 
is used, immediate feedback on the screen with instructions 
for how to proceed is the best practice. It is important for 
scales to have numeric values instead of words to facilitate 
the calculation, and this should be communicated to the data 
manager so they know where each numeric value falls on the 
scale.

Are there any dosing formulas that should be automatically 
calculated? This is one of the best advantages of using EDC 
– the reduction of human error in calculations. It is easier to 
train someone to read results and provide the right dose than 
it is to ensure they perform the correct calculation, especially 
if the formula is complex or if a complex table is being used 
where the dose is weight-dependent. If a dosing table is being 
used, is it possible for the system to highlight or display just 
the appropriate dosing line item?

What field names should be used? Depending on how the 
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data will be analysed, use long descriptive names or eight-
character short names; ideally, the EDC will have an option to 
convert descriptive names into shorter (e.g., CDASH) names. 
One common type of database file format is XML, embraced 
by the regulating agencies. The restrictions on field names 
will depend on what software the data manger will be using 
for analysis. Some EDCs either use algorithms that allow 
them to generate the short name from a longer field name or 
can be programmed with the desired short name. Companies 
that run similar studies or use templates may have standards 
regarding field names. From a data analysis point of view, this 
allows reuse of analysation scripts from one study to another. 
Once the field name is set and data collection has begun, it 
is difficult to change a field name without compromising the 
data.

The data manager may have a preference for field names 
when information is collected in a table. For example, 
body systems on a physical exam form can be given a field 
name that is the same as the system (e.g., respiratory with 
“respiratory” as the field name), or a general field name 
(e.g., “system_1”, “system_2”, etc.). Consider how the data 
manager might want data assembled for export. For example, 
all the data from similar forms at different visits could appear 
in a single table or separate tables for each visit. This is 
important information to know so it can be requested from 
the EDC provider.

How will randomisation be handled? Ideally, the EDC has 
the ability to use randomisation algorithms to automatically 
generate the treatment based on the desired criteria. The 
statistician should be able to determine how best to set up 
randomisation for the study.

What are the study’s masking requirements? Masking is 
critical for most studies, and the EDC should allow data to be 
masked at the field level and at the form level (and applied 
to audit trails, reports, summaries, and export) to ensure 
roles remain masked to treatment groups. Additionally, 
access to forms should be role-based. For example, if a role is 
responsible for coding AEs and con meds, the role could just 

have access to the demographics, AE, and con med forms as 
well as the AE and con med coding forms. The best practice is 
to limit access to work-critical forms only.

The data manager should be part of the user acceptance 
testing (UAT) team to allow interaction with the database and 
understanding of how the data is being collected, including 
constraints and calculated values, as well as to ensure that 
the test export file will successfully meet analysis needs. The 
UAT includes review of summaries and reports to determine 
if additional custom reports would be helpful for interim 
monitoring of the study and to ensure the export will meet 
the study needs. An advantage of scrutinising the statistical 
analysis setup before data collection begins is that the data 
manager can begin to design the analysis scripts, which 
can be tested mid-study, and will ultimately result in faster 
turnaround on the final data analysis.

Once the database requirements have been designed with 
the help of the data manager and statistician, consider how 
the people who will actually be collecting and entering data 
– the site-based personnel – will interact with the system, and 
what the workflow will be in the field or clinic as they collect 
the data. It is important that the order of forms displayed and 
grouped make logical sense and follow the natural workflow. 
For example, all the forms for each visit should be grouped 
together under that visit name. It should be easy to click from 
one form to another.

Consider whether repeated measures should be visible 
from one visit to another or whether it would be better to 
reduce investigator bias by hiding them after each visit. If the 
EDC will be the source document (and it should be!) consider 
whether it needs to have the capacity to upload photos, 
labs, and exams, such as ECGs, X-rays, and MRIs. Explore 
whether a computer-to-computer interface is available 
between the lab and EDC in order to automatically upload 
lab results. Determine the process of uploading these types 
of documents or if the medical device used for the exam can 
communicate directly with the EDC. If owners will be provided 
with a take-home paper log and the site will be entering the 
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data, consider whether the EDC should have the ability for the 
log to be uploaded to facilitate remote monitoring.

One feature provided by some EDCs that can facilitate 
monitoring is custom and/or standard notifications. Think 
about what events should trigger a notification to study 
personnel; some typical notifications include: when a new 
patient is randomised, when a patient is terminated, when 
there is a serious adverse event, when a query is entered 
(notify site), when a query is resolved (notify monitor), and 
when inventory is low. Ask yourself what events are important 
enough to trigger a notification without going overboard and 
clogging inboxes. The most common notifications mentioned 
above are strongly suggested as they can affect workflow.

Another consideration related to workflow is connectivity 
and hardware. Understand if the EDC is web-based or locally 
installed. If web-based, what happens when internet is not 
available? Does it work on all browsers? Does it work on 
tablets and other mobile devices? How is the data compiled 
into the database?

Depending on the complexity of the study, it may be 
necessary to move animals between sites, phases, or even 
studies. If this is the case, explore how the EDC will handle 
this. Some companies conduct a wide variety of studies where 
the unit may vary from looking at an individual animal, pens 
of animals as a group, or pens of animals as individuals. Each 
of these scenarios will require a different type of setup within 
the EDC. Be sure to understand the EDC’s capacity to handle 
these scenarios.

It is also important to know whether a case’s form is locked 
once a user accesses it, or whether multiple people can be 
editing it at once. It is critical that no information is lost. 
What happens if the monitor is entering a query at the same 
time that the site is uploading a test and changing data? 
How does the system handle this? The best systems will allow 
multiple simultaneous editing, especially valuable for food 
animal and pilot studies where information from multiple 
animals is collected on the same form. All systems should 
keep a complete audit trail of all information, to include who 
entered data with a date/time stamp, and reason for change 
if the field value was updated. The EDC should also handle 
electronic signatures and have an easy way to indicate 
whether forms have been signed, reviewed, or finalised.

Additionally, know how the EDC is secured. In an era of 
internet hackers, make sure data is not going to be accessed 
by someone without the correct permissions. The data should 
be secured and backed up frequently with data existing in 
at least two locations. Understand how the EDC meets Safe 
Harbor and 21CRF 11 requirements. 

If the study has historical data, consider whether to upload 
this information into the EDC. Find out if the EDC has the 
ability to do this and what the process is for this to occur. 
Being able to do this can be very important in order to keep 
data together for multiple study phases or to accommodate a 

post-market registry to examine efficacy and adverse events.
When conducting studies that will have multiple phases, 

it is advantageous to begin even the earliest phase with an 
EDC. While the cost may not seem justifiable at this phase, 
when looking at the bigger scope across the phases, it does. 
First, the smaller study allows the setup and testing of the 
system, the workflow, summaries and reports, and even data 
analysis scripts, all of which will save time with each future 
phase and will provide cleaner data. Even if adjustments are 
needed with each phase, the majority will remain the same.

Some EDCs can also handle some of the administrative 
tasks, such as inventory management, automatic reordering, 
invoicing and budgeting, adverse event and concomitant 
medicine coding, protocol and amendment management, 
and document management, to name a few. Determine 
if these would facilitate the operation of the study. If so, 
consider taking advantage of them. 

In summary, working closely with the database manager 
engaging them early in the EDC process will ensure data is 
clean and complete in a format that can be easily analysed. 
The time spent up front on designing the EDC with edit 
checks and constraints, automating calculations, considering 
investigator workflow, planning for contingencies such as 
hardware, connectivity and data security, setting up the 
appropriate mid-study monitoring tools such as summaries 
and report, and understanding the exported data will save 
time in the back end and produce cost savings. 

   
Bonus checklist available at www.preludedynamics.com/

edc_checklist.
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