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ABSTRACT
As the implementation of electronic Clinical Outcome Assessments (eCOA) continues to grow, the
need for data standards is more apparent than ever. Data standards allow data to be processed and
exported more efficiently, leaving us with high quality, organized data. The Clinical Data Interchange
Standards Consortium (CDISC) have developed a model for organizing and formatting data in the
form of the Study Data Tabulation Model (SDTM), which, when implemented, allows data to be
submitted in an organized and clean way. In theory, the application of SDTM to eCOA data is
straightforward, however, to the outsider or newcomer, it can seem a daunting and confusing process.
With several different data classes, domains, variable roles and core variables that data could fall
under, annotating screen reports for eCOA data seems to be straightforward for the experienced and
an almost impossible task for the inexperienced. This paper will share tips and techniques of learning
standards and applying them, specifically, to eCOA data by providing real-life examples, whilst
summarizing some of the core guidelines of SDTM.

INTRODUCTION
Electric Clinical Outcome Assessments (eCOA) are incredibly prevalent in clinical trials, allowing
subjects to answer health-based questionnaires from the comfort of their own home. Though the ease
with which data is captured, is not always mirrored in how that data is mapped. eCOA produces a
large amount of raw data and narrowing that down to conform with SDTM standards, for submission
of data can be a minefield, especially to the beginner. This paper will aim to focus on how eCOA data
can be mapped, using the QS (Questionnaire) domain outlined in the SDTMIG version 3.4 section
6.3.9.2. We will be using the European Quality of Life Five Dimension Five Scale Level (EQ-5D-5L) as
an example of a questionnaire, in order to show how data can go from being captured to being
submission-ready.

THE IDENTIFIERS
Initially, let us explore any variables that would need to be included in the QS domain, with Identifier
roles. As the name suggests, these variables are used to identify where an observation, or row, of
data originates from. The SDTMIG sets out 6 variables that would be considered Identifier variables
(image below), with four of these being required in the data, with the other two being considered
permissible, they can be included, but it is not necessary. Let us take a look at these in a bit more
detail:

Firstly, we have the STUDYID and the DOMAIN – these two variables are included in all data that
conforms to SDTM standards. The STUDYID is the unique identifier for a study, usually in character
format and the DOMAIN is which domain is being used to map the data, in this case QS and is also in
character format. The next two are the USUBJID and QSSEQ, the USUBJID is the unique subject
identifier, in character format and would look something like this ‘StudyName1234’. The QSSEQ is the
sequence number, this is included to make sure that all records are unique and is in numeric format.
All these variables are required, whereas the QSSPID and QSGRPID are not. An example below
shows how the 4 required variables would be displayed in submission data. These 4 are important for
all data submission, not just data in the QS domain.

QUESTIONS CATEGORIES
The next section that the SDTMIG sets out for data in the QS domain are the topic, synonym and
grouping qualifiers. These variables define the questions being answered and the categories of those
questions:

We’ll look at an example of a question from the EQ-5D-5L questionnaire, and then see how it may be
mapped to these variables using an example data set. This is an example of a question on mobility of
a subject:

If we look at the four variables that we are trying to define, the first would be the QSTESTCD, which is
the short name for the question. This can be a maximum of 8 characters. On the CDISC website, you
can find an annotated version of EQ-5D-5L, which names the QSTESTCD for the mobility question as
EQ5D020. The next is QSTEST, which is the full name of the question and can be no longer than 40
characters, for this question the QSTEST is EQ5D02 – Mobility. Moving on to the QSCAT, this is the
name of the questionnaire, which in this circumstance is EQ-5D-5L. The final variable is the QSSCAT,
this is a further categorization of the QSCAT, however, this is a permissible variable and is not
necessary for the EQ-5D-5L, whereas the other three are all required. In a data set, these variables
may look something like this:

THE ANSWERS
The next category of variables that we are going to look at are the variables that are determined by
the answer given by the user. These are comprised of the variable, result, and record qualifiers, and
we will look at each of these in more detail, as I will break them down into smaller categories, and
give examples in data for all of them:

QSORRES and QSORRESU
The first of these variables is the QSORRES, this variable is expected, meaning that it has to be
included but can be populated with NULL. The QSORRES is the finding as it was initially collected,
so, if we go back to our example of the mobility question from earlier, the QSORRES would be any
one of the five answers given. It does not have a word limit; however, most variables need to stay
within a 200 characters limit maximum. The next one, QSORRESU, is permissible as it only needs to
collect the units that QSORRES was given in, if applicable.

QSSTRESC, QSSTRESN and QSSTRESU
These three variables are dependent on each other, in terms of how they are populated. QSSTRESC
is expected, whereas the other two are permissible. QSSTRESC will have the original findings, which
can be copied from QSORRES. It is given in character format, however, if the original finding was in
numeric form, it will still display the numeric form. QSSTRESN will display the answer in numeric
format. This means each answer is assigned a specific number, in the mobility question answers go
from 1 to 5, so if a subject answers ‘I have no problems walking about’, the QSSTRESN will be 1
whereas if a subject answers ‘I am unable to walk about’ this will be displayed as 5. The QSSTRESU
will display the units for the answer, if applicable. If we look at the VAS Score section of the EQ-5D5L, we can give ourselves a better idea of how these variables all marry together when an answer is
numeric and below that is an example from the mobility question as this is in character format
VAS Score:

Mobility:

QSSTAT and QSREASND
The last two variables that we will look at in this section are the QSSTAT and QSREASND variables.
These are used in the event that a question has not been answered. If a question has been missed,
this will be recorded in the QSSTAT, and the QSREASND will give the reason for it being missed. If
QSORRES is populated, the QSSTAT will be populated with NULL.

THE VISIT SCHEDULE
Two of the variables that I would like to discuss from a subject’s visit schedule are the VISITNUM and
VISIT variables. Although only the VISITNUM is expected, the VISIT variable also gives the reader of
the data an indication of the visit, without having to have the correlation between visit number and visit
name somewhere separate. The VISITNUM variable is in numeric format and is the numeric version
of the visit’s name. For sake of ease, when sorting through data, the VISITNUM is used as the visit’s
name can be somewhat length and can often look similar to other visit names. The VISIT variable is in
character format and is the original name of the visit. Again, this is a permissible variable, but it would
be my preference to use it. Here’s how they may look in data:

The final variable that I will be discussing, that is required as per the SDTMIG, is the QSDTC:

This variable is the date of any observation. It is in ISO8601 format, meaning that it should look like –
YYYY-MM-DD. If you want to take this further, although not specified in the SDTMIG, you can add the
QSENDTC variable. This is the end date of an observation and marks the time of its completion. It is
also in ISO8601 format and would look like this:

ANNOTATED CRF
Now that we’ve had a look at the different variables that you may include in data collected from
eCOA, let’s take a peek at the annotated CRF of the EQ-5D-5L from the CDISC website, to see some
of the variables first-hand, in order to be able to relate them back to the standards:
The first is a screenshot from the top of the report form, which shows that it is mapped to the QS
domain, and gives us the QSCAT (the name of the questionnaire):

The next one that we’ll look at is a screenshot from the Mobility question, so we can also see how that
would be mapped:

We can see here that it gives us the QSTESTCD which, again, is the question short name. It also tells
us that when the QSTESTCD is equal to EQ5D0201 (the mobility question), the QSORRES can be
any one of the answers above. The QSSTRESC will copy the QSORRES as the answer is in
character format, whereas the QSSTRESN will be mapped with the first answer being 1, the second
2, and so on.

The final screenshot that we will be looking at is from the VAS score:

From this, we can also see the QSTESTCD, and we know that the QSORRES, QSSTRESC and
QSSTRESN will all be the same, as the answer is always given in numerical form to this question.

CONCLUSION
In conclusion, it can be difficult to the untrained eye to map any data to SDTM standards, let alone
eCOA data. However, by trying to understand how each data point can be mapped to their respective

variables, we can begin to see how mapping is accomplished and, also, how important it is in keeping
submission data orderly. Initially, what can seem a daunting task is made far easier by breaking down
your data into its respective sections, along with the fantastic work done at CDISC.
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