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You and your EMR: the research perspective

Part 2. How structure matters
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When we last saw Dr Park,'! she and her team had
chosen their electronic medical record (EMR) and were
implementing their new system. They had developed
prototype questions in order to test-drive their EMR.
Throughout the implementation process, they became
increasingly aware that if they wanted to answer their
questions, they needed to accurately and reliably input
and retrieve relevant information about their patients.

Inputting information into your EMR requires a bal-
ance between being efficient and being complete and
accurate. Both goals are critical for patient care. When
you intend to conduct research using data from your
EMR, there is an additional goal of being able to retrieve
the data in a reliable and consistent manner. Use your
prototype questions as a guide to decide what informa-
tion is critical for your research, where you will put this
information, and how you will structure it.

Let's look at a prototype example. You decide that
what you want to be able to identify is your patients
who smoke. You decide that where you will record
smoking is in the cumulative patient profile. In order to
retrieve this information, you decide how everyone in
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the practice will enter this information in a consistent
manner. Everyone will indicate “smoker” in a structured
field in the cumulative patient profile rather than enter-
ing, for example, “smokes” or “currently smoking” in an
unstructured way. Therefore, to consistently retrieve all
patients who smoke, everyone must use the cumula-
tive patient profile and pick the same term for “smoker.”
Consistency, then, relates both to where and how you
enter information.

Structured and unstructured data

It is worth looking in more detail at how information is
entered. This is primarily a choice between unstructured
and structured data. Figure 1 outlines the types of data
along this continuum. Unstructured data include scanned
documents from which, with current technology, it is vir-
tually impossible to efficiently extract data. Clinical notes
are usually unstructured, as most consist of free text or
narrative. Narrative in family practice is important to
patient care and can be appealing because it emulates
a paper chart and does not require navigating from one
field to another within the EMR. However, it is difficult to
retrieve aggregated patient information from narrative

Figure 1. Taxonomy of EMR data structure
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DM—diabetes mellitus, EMR—electronic medical record.
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data.? Therefore, it is ideal to minimize the narrative and
use structured fields wherever possible.

Structured data can take various forms. You will have
available, and will likely use, different methods for dif-
ferent types of information. Less-structured fields are
free-text fields with little or no built-in structure. The
challenge here is for everyone to enter information in
a consistent manner. You should ensure that people
agree to data conventions. If not, you will need to know
every way (including spelling mistakes) that people have
entered data (eg, to indicate diabetes, “type 2 diabetes,”
“DM," [diabetes mellitus] or “diabetic” are all options).
Highly structured fields include radio on and off buttons,
checklists, and text fields with defined drop-down lists.
Here the data will be consistent as long as everyone
makes the same choices to represent the same infor-
mation in the same place. The need to check and click
numerous boxes, however, might impede efficiency.
Furthermore, you might not always find exactly what
you want among the pre-existing choices. Paying atten-
tion to the number of key strokes or clicks required to
enter data will help inform how much you can expect
from people entering information.

Coding schemes and templates can be employed to
aid in structuring data. Coding schemes such as the
codes for International Classification of Diseases, ICD-9,
ICD-10, or ICPC, can be used to code reasons for
encounters, diagnoses, and problems.> Templates that
mimic paper flow sheets can be used to organize data
around common topic areas such as vaccination records
or diabetes.

Keys to consistency

The keys to consistency are training and monitoring
over time. Ensure that everyone agrees to what informa-
tion will be input and where and how it will be entered.
You should periodically validate your data by conduct-
ing queries to retrieve information to determine if what
you retrieve is what you expect. You should provide
feedback to all your EMR users to collectively review
whether or not you are getting consistent information.
These tests can point to further processes that you need
to establish or further training that might be benefi-
cial. The information you wish to retrieve might change
over time—the EMR can evolve; just be aware that this
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might affect the quality of the data and the time frame in
which it can be retrieved.

As EMR technology evolves, structuring of data will
become more transparent and more easily accom-
plished. Future technology might offer flexibility so that
much of the structuring of data is happening behind the
scenes. In the meantime, learning to use your EMR in a
more structured way can involve a considerable learn-
ing curve, and data entry can be initially less efficient;
however, mastering accurate and consistent entering
of data opens up many possibilities for improving both
patient care and research.
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