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Consequences of impaired data quality on
information retrieval in electronic patient records
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Summary

Objectives: To assess the quality of specific information in electronic patient records
and the consequences of sub-optimal data quality on automated information re-
trieval.
Methods: Patient records were evaluated with respect to accuracy of data relevant
for retrieval according to a source-oriented, time-oriented and concept-oriented
view of the record. Retrieval effectiveness was estimated using various methods
based on record structure, text based retrieval and combinations of these.
Results: 98.1% of record documents were consistent regarding author, 99.8% regard-
ing department of origin and 90.9% regarding document date. Document type was
definitely not consistent in 8% of the documents. Estimated recall was 97% with 50%
precision for document retrieval on the basis of date, and varying from 31 to 100%
for retrieval based on document type. Retrieval based on manually supplied seman-
tic tags performed better than simple string-based methods and improved when
combined with string-matching mechanisms.
Conclusions: Data attributes central for automated document retrieval in electronic
patient records showed variable accuracy, with potentially negative consequences
for basic record navigation. Text-based retrieval was inferior to methods based on
data representing record structure. Quality of specific information elements suffered
from lack of precise definitions and adequate mechanisms for quality assurance.
© 2004 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

One potential benefit of electronic patient record
(EPR) systems is to make record information more
readily available for legitimate users [1]. By apply-
ing automated retrieval mechanisms, specific in-
formation may be efficiently retrieved from large
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amounts of diverse patient record information
[2—4]. Although, progress in information technol-
ogy has created new opportunities with respect
to handling large volumes of complex informa-
tion, performance of mechanisms for automated re-
trieval still depend on the quality of the underlying
data. Incorrect or missing information will affect
the retrieval process adversely [4—7], as relevant
information may be missed and irrelevant informa-
tion may be retrieved.

The purposes of the medical record are numer-
ous and users of the record have different foci
and needs. Correspondingly, the information in the
patient record is diverse, voluminous and of vari-
able quality [8—13]. Different kinds of information
in the records have variable relevance for differ-
ent kinds of users. Data considered of little impor-
tance by some users may be important to others.
Data entered into an EPR system are more likely
to be of high quality when the user responsible for
data entry considers the information to be impor-
tant [5,9—11,14—16]. Correspondingly, information
considered less important by those responsible for
recording, it is more likely to be of sub-optimal
quality [17].

Basic mechanisms for retrieving and presenting
information in electronic patient record systems
may include mechanisms for navigating the record
according to when the information was produced,
who or what produced the information and how the
information has been categorized according clini-
cal relevance. For example, when navigating to a
specific discharge summary in a document based
system, information about who produced it, when
it was produced and the fact that the document
has been categorized as a ‘‘Discharge summary’’
may all be exploited to locate the document. This
way of retrieving information depends on how in-
formation in the record system is organized and
is frequently based on other data than those in
focus by ordinary users of the system. The pur-
pose of some information in the patient record is
to identify and characterize the medically rele-
vant information in the patient record. This infor-
mation, representing the structure of the record,
may be provided automatically by the system, e.g.
patient identifiers, timestamps etc., or the users
of the system may enter them manually into the
system. Clinical personnel may regard this supple-
mentary information of modest value, as it has
no direct significance for tasks related to patient
care. The role for system operation may not al-
ways be evident to clinical users, especially if the
EPR system is complex and users are marginally
trained. Subsequently, the efforts spent on ensur-
ing high quality of information representing the

structure of the record may have variable effects
[6,7,18].

Structuring of the medical record has been de-
bated extensively for decades. Different views exist
regarding how patient records should be organized
in order to function optimally for clinical users,
researchers, administrators and other legitimate
users of the patient records [19—24]. Traditional
views of the record are: (1) source-oriented views,
i.e. based upon who or what has produced the
information, (2) time-oriented views, i.e. based
upon the time the information was produced or
the events took place and (3) concept-oriented or
problem-oriented views, i.e. based upon the rel-
evance of specific information to various medical
concepts or clinical problems [3,25]. Retrieving
or presenting information according to these axes
usually depends on specific data stored in the
electronic patient records. Missing or incorrect
association of record elements with identifiers
for source, time or specific clinical concepts are
likely to limit the possibility of retrieving record
information according to these aspects.

Given this background, we wished to evaluate
the accuracy, i.e. the completeness and correct-
ness [13] of specific information in electronic
patient records and estimate how efficient infor-
mation could be retrieved, based upon the views
of the record described above. Correctness of data
used for basic record navigation and presentation
according to source, time and clinical concepts,
was assessed in a document-based electronic
patient record system. Effectiveness of document
retrieval on basis of central document attributes
(author, department, type and date) and manually
supplied indexes identifying clinical concepts (se-
mantic tags) was estimated as recall and precision
[26]. Methods for retrieval based on simple string
matching were evaluated as reference.

2. Material and methods

2.1. Setting

The study was performed in a neurological depart-
ment in a Norwegian university hospital. An EPR
system for handling textual record notes is used
in parallel with the paper-based patient records.
The patient record is shared among several de-
partments. Record notes dictated by doctors are
typed into the electronic system by secretaries
and printed to the paper record. In this way, both
electronic and hardcopy versions are obtained for
most textual record documents. All notes contain
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