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Abstract

Free text entry versus structured data has been proposed
as models in data entry in health information systems. A
new user interface was developed with the objective of
improving data capture. It also implemented a modifica-
tion of the discharge summary data entry user interface
that allowed the selection of already coded terms from a
local terminology in the context of an inpatient electronic
medical record. This software interacts online with a ter-
minology server to provide feedback on data entry to
clinical users in order to automatically code data. To eval-
uate the impact of this new software, we measured user
satisfaction and the impact on autocodification rate. The
new system had good acceptance from the users who
ranked it high using QUIS (Questionnaire for User Inter-
action Satisfaction) and the auto codification rate
improved from 61.5% to 88.39%.
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Introduction

For a long time there has been a discussion regarding the
use of free text versus structured text for data entry that
later must be codified [1]. Free text has the advantage of
allowing physicians to express themselves freely, but the
disadvantage is the need for a laborious codification pro-
cess to allow data analysis. Structured text allows a quick
codification process but has the disadvantage of being
time-consuming for the physician and constrains expres-
sion to the level of detail of the selected entry terminology.

Since 2000, physicians at the Hospital Italiano of Buenos
Aires have used an inpatient electronic medical record for
creating the discharge summary using free text. The dis-
charge summary is a structured abstract of the
hospitalization episode where data are registered for caring
and management purposes [2].

This paper describes our experience when introducing a
more restrictive user interface that will require users to
select terms from an existing list. The new system should
have functions that can facilitate migration from the previ-
ous unconstrained text entry model and author kit is
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designed to assist in preparing the submission. It is an
exact representation of the format expected by the editor.

Objectives
The objectives are to:

* Develop and implement a modification of the
discharge summary data entry user interface that
allows the selection of already coded terms from a
local terminology

* Measure the usability of the new software prior to its
implementation will be measured

» Assess the impact automatic codification rate after
implementation.

Methods

Information contained in discharge summary is structured
in several domains. This structure has the purpose of col-
lecting all the necessary information to group episodes
using diagnostic related groups (DRG). The different
domains are shown in Table 1.

In each of these fields, the physician entered free text
descriptions. The previous version of the discharge sum-
mary software tried to automatically code the entered text
using the terminology server. If the term did not match an
existing entry in the local terminology, it was addressed to
the terminology team for secondary manual codification.
The terminology team reviewed all the discharge summa-
ries, assigned ICD-9CM codes and manually grouped
them into a DRG [3].

The Terminology Server (TS) [4] is software composed of
a local interface vocabulary (thesaurus) mapped to a refer-
ence vocabulary, SNOMED CT. The thesaurus is a list of
terms created from almost 2 million free text inputs
extracted from the clinical data repository. The terms
included in the thesaurus are divided into concepts (real
clinical entities) and descriptions (different ways of nam-
ing these clinical entities). The TS also has capabilities to
reject invalid terms already flagged as not appropriate for
the intended use.
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The TS was used for several months in the background
without interacting with the users, coding exact matches
and ignoring invalid and new terms [5].

Table 1 - Description of discharge summary fields

Domain Description

Principal diagnosis

Syndrome or disease that best
explains the patient’s condition on
admission to hospital

Other diagnosis

Diagnosis made during hospitaliza-
tion not related to the principal
diagnosis or not caused by it

Clinical history

Diseases suffered by the patient
prior to, and not related to, the
current hospitalization

Surgical history

Procedures experienced by the
patient prior to, and not related to,
the current hospitalization

Co-morbidities

Preexisting diseases, currently
active, that generate actions by the
physician

Complications

Conditions that appear during the
episode that are related to the
principal diagnosis or procedures

Principal proce-
dure

The main invasive procedure
undergone by the patient, related to
the principal diagnosis

Other procedures

Procedures that do not meet criteria
to be considered a principal
procedure

New requirements

It was established that changes in the discharge summary
interface would enforce the selection of terms already
included in the TS by interacting with the user during data
input. The TS should also provide interactive information
for refining concepts. This feature of the TS is achieved
using semantic information included on SNOMED CT,
navigating the sub-types/super-types hierarchy.

The new user interface should:

Provide automatic coding for known terms

Offer more detailed instances of a concept for
refinement

Suggest similar terms as alternatives for unknown
terms.

Interactive model

Every time the physician enters a term, two situations can
take place:
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* Automatic codification: when there is an exact match,
the entry term is automatically codified using the code
of the institutional vocabulary term (e.g. measles)

* Non-autocodifiable text: refers to the situation where
the physician enters text that is unknown, invalid or
can be refined. It also takes into account spelling
mistakes and synonyms, all contained in our server.
The three different variants are outlined below.

Unknown text

If the physician enters a term that is not included in the
institutional thesaurus, the system offers the user a list of
possible valid terms so can they can select one of them. If
the physician considers none of these terms exactly
reflects the intended meaning, it is possible to choose to
save the original text for manual revision.

Invalid text

If the physician enters a term that is manually marked as
‘non-valid for this domain’, the system alerts the user and
offers, in some cases, an alternative valid term but does not
allow the invalid term to be saved. If the system doesn’t
offer valid alternatives, the physician must enter a new
term.

Refinable text

The text is related to a valid concept but there are more
specific concepts available. The system displays more
detailed options so the physician can choose one and make
a more specific entry (e.g. arterial hypertension). The text
is valid but the system will offer more specific options
such as primary arterial hypertension or secondary arterial
hypertension.

Impact of the new system

The impact of the automatic codification process was eas-
ily measured through the ST records using rates of
automatic coded terms of May 2006 and June 2006, prior
and after the software implementation respectively.

Evaluation of usability

We decided to evaluate the usability of the software prior
to its implementation. We choose 5 physicians from differ-
ent specialties to represent the users of the discharge
summary software. A resident physician of the Medical
Informatics service observed while these physicians used
the software in their usual workplace. After observation,
the physicians were asked to complete the QUIS
(Questionnaire for User Interaction Satisfaction) Spanish
version 7.0. QUIS was developed and validated by the
Human-Computer Interaction Laboratory of Maryland
University [7]. We used the brief version of the question-
naire due to the limited time available with the physicians.
QUIS uses the Likert scale from 1 to 9. It is divided into
12 parts, 5 of which were not applicable in our setting.
Part 1 evaluates the experience with the system; part 2 the
experience in general when using computers; part 3 exam-
ines the general impression of the user; part 4, the screen
design; part 5, the terminology used; part 6 makes refer-
ence to the learning capacity; and part 7 evaluates system
qualities such as velocity, consistence and facility to use it.
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Figure 1 - New interactive coding application

Implementation

The software was successfully implemented in June 2006.
The software was programmed in Java, as are all our elec-
tronic medical records. The access to the terminology
services was made through store procedures programmed
in PL-SQL in an Oracle 10g base. The user interface
screen is showed in Figure 1.

Results

Using the previous discharge summary software, only
12,830 (61.5%) terms were automatically coded from a
total of 20,862 terms in one month. During the month after
the implementation of the new user interface, 16,826
(88.39%) were automatically coded from a total of 19,036
terms, as shown in Figure 2.

25000 20862
20000 19036
16826
15000 12830 I
10000 - I
5000 - —
0 1 T 1
May June
H Total 0O Auto coded

Figure 2 - Automatic code rate pre and post
implementation

In spite of the modifications made to the interface, resident
physicians were completely satisfied and none needed help
while using it. QUIS results are shown in Figure 3.

Part 1: Experience with the system. Users had at least
1 or 2 years using the system, between 1 and 4 hours
weekly.

Part 2: Prior experience. All users had prior experience
using Windows OS ® and were users of previous clinical
applications including discharge summary, order entry and
results manager.

Part 3: Users general impression. Users rated the dis-
charge summary screen as good, stimulating, easy to use,
adequate and flexible.

Part 4: Screen design. Users found screens to be easily
readable, with a clear sequence. Highlighted elements in
screen were of medium utility, as well as screen format.

Part S: Terminology and information about the system.
Users found the terminology to be consistent and appropri-
ate. The on-screen messages were clear and consistent.
The system usually informed about what it was doing. The
error messages were helpful.

Part 6: Learning. The users think the system is easy to
learn and tasks were done mostly without complications.
Names and instructions were easy to remember.

Part 7: System capacity. Users found the system to have a
good working speed. It was easy to correct mistakes. The
usability was directly related with the user’s level of
experience.
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Figure 3 - QUIS results

Discussion

Health care organizations currently pay attention to sys-
tems usability [8, 9] and this can be carried out with few
resources. Systems usability can be evaluated by a trained
person with a notepad and five users who are representa-
tive of the users’ population [10]. We decided to use QUIS
as a validation instrument because we wanted to ensure
before implementing the new system that medical resi-
dents would not have any problems using the new
interface, and that it would not interfere with their complex
daily tasks.

We think this improvement relies greatly on the important
amount of text (Synonyms, abbreviations and local jargon)
available in the terminology server, and the relationships
established between the different terms through the use of
SNOMED CT.

The availability of online consultation about the terminol-
ogy and input terms created acceptance among users, and
led us to maximize the benefits of free and structured texts.

After going through the process of manual revision of new
terms, a new version of the user interface will further
restrict the data entry process, and disallow the clinical use
of unknown terms. A mechanism to propose new terms
will be maintained, but new terms will not be assigned to a
patient until they are approved by the terminology team.
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