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ABSTRACT
The delivery of good care and the ability to communicate effectively
about patient care depends on the quality of the information available
to all professions and between sectors. In addition the data in electronic
patient records are used e.g. in clinical research, health system
management, health services planning and government reporting. The
quality of documentation of the electronic patient records is therefore
of great importance. This paper presents the main points of a literature
review focusing on evaluating the content of electronic patient records.
The literature search was conducted in electronic databases Pubmed
Medline and Cinalh. The literature indicates a lack of evaluating studies
about the data elements and the structure of an electronic patient record.
The documentation of patient care includes both narrative text and
codes. The quality of the documentation is not always complete.

INTRODUCTION
The electronic patient record is one of the main research topics
within health informatics in previous studies [1]. A special research need
is the content and coding of the electronic patient records. In the future,
patient-centered recording and the use of medical data for shared patient
care, process-integrated decision support and reusing patient data for
research and health care reporting must be taken into account in the
development of the electronic patient records [1,2]. The data could also
be utilized in policy development, health service management and billing
[3]. The structured and coded data elements of the electronic patient
records will enable the development of reminders and alerts in electronic
patient record as well as links to bodies of medical knowledge. Despite
the fact that the benefits of the electronic patient records have been
recognized, the electronic patient records have not been diffused widely
[3].
Health services have been arranged in different ways in different
countries. In Finland the basis of health care provision is the constitutional right of the public to adequate social welfare and health care
services. The local authorities arrange primary care in health centers and
specialized treatment services in hospitals. The private sector is
complementary to public services. Health service arrangements also
have an influence on the developing of health information systems.
In most of the countries also the legislation must also be taken into
account when developing the health information systems. In Finland,
e.g., the legislation gives some recommendations on the items which
must be included in patient records and organization-centric models must
be incorporated in the records. [4]. The unified national manual patient
record has been widely used for more than 30 years in Finland [5]. The

electronic patient records have been available for several years mostly
in primary care, but paper-based patient record is still used in hospitals
[6]. Most of the present-day electronic patient record applications are
based on the idea of a paper-based record simply changed into electronic
form. Due to that the possibilities of information and communication
technology (ICT) are not fully used. These electronic patient records
are poorly structured, even if the core elements of the electronic patient
record have been determined [7]. They are also passive and inflexible,
and do not adequately support continuity of care, quality assessment,
education, health care management or statistics automatically. Furthermore, the development of the electronic patient record has occurred
under the control of commercial software producers and has aimed only
to immediate practical solutions [6].
In many countries, for example in Australia and England [8,9] and
also in Finland, on-going projects are under way which aim to develop
the national health care infrastructure with an electronic patient record
at its core. The aim of the different projects will also be to define the
core data elements, e.g. medication, nursing care plan, result of examinations, discharge summary etc. of the electronic patient records. An
evaluation of the projects will also be made. Earlier the studies focusing
on defining the content of electronic patient records were done using a
Delphi method [10, 11] Steenkiste et al. (2002) have determined the
content of the electronic patient record for asthma, and Goossen et al.
(1997) have achieved a consensus about the data elements which should
be included in nursing information reference model in the electronic
patient record.
The objective of this literature review was to find articles focusing
on the evaluation of the content of the electronic patient records.

METHODOLOGY
An automated literature search was conducted using PubMed
(Medline) and Cumulative Index of Nursing and Allied Health Literature
(Cinalh) databases. The Medline database was searched using the MesH
terms. The Cinalh database was searched using keywords and the
keywords mapped automatically to the subheadings, which are the
controlled indexing language of the database. The terms were generated
by performing a search, adding terms that founded in citations, then
repeating the search. The selected terms which are used in both databases
were: evaluation and computerized patient record associated with
documentation or classification or nomenclature or coding or vocabulary, controlled or nursing classification or medical informatics or
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nursing informatics or keywords quality of data. The search was limited
only to items with abstracts and articles in English.
Firstly the abstracts of the papers were reviewed to exclude articles
that did not satisfy the criteria 1) the context of the electronic patient
record and 2) assessment of the quality of data. Secondly the analysis
of themes and trends in articles was performed.

RESULTS
Most of the articles were research papers and were published in
journals. Thiru et.al. (2003) have reviewed the literature and revealed
that the structured data, which are codes, classifications and nomenclatures, were the most commonly investigated elements in previous
studies. Most of the studies were descriptive surveys. The lack of
standardized methods for the assessment of the quality of data is noticed.
[12]
Many terms are used to describe the non-paper patient records:
electronic patient record [13,14,15,16,17,18], computerized patient
record (CPR)[19], electronic medical record [20], computer-based
patient record [21], computerized medical record [22]. The purpose of
this review is not to define what an electronic patient record is but the
presumption is that the electronic patient record is a multidisciplinary
tool which also includes e.g., nursing care plans and was used by all the
professionals who participate in patient care.
The articles concern on electronic patient records which were used
in primary health care [13,14,15,16,22] or in hospitals
[17,18,19,20,21,23,24,25,26,29]. There are also studies focusing on
nursing documentation [25,27,28] or Nursing Information System [28]
or medical discharge summaries [24]. The different users’ documentation was analyzed. The professionals were physicians [13,16,21,24,26]
or nurses [26,27,28,29], but also in one study parents of children using
electronic patient record. [20]
Content of the electronic patient record
The content of the electronic patient records was investigated
focusing on different health events: health problems [16], medical
history [20], medical discharge summary [24], causes of injury [23],
medication [21,30], allergies [21], treatment plan [21], nursing care
plan [29] and fluid balance chart [26]. The purposes of analyzing
documentation were the accuracy of documentation [14,15], the completeness of documentation [13, 21], the amount of narrative text [16],
the amount of information included in the electronic patient record [13]
or whether or not the available data could be used to drive a complex
guideline [19], quality of nursing documentation [29], parents’ direct
reporting of past medical history data [20] or efficiency and appropriateness of fluid balance charting [26].There are studies focusing on
developing a method to validate clinical databases [14] and studies whose
aim was to develop or evaluate the methods focusing on information
retrieval from the electronic patient records [17,18,30].
Classifications
There are studies focusing on evaluating of different classifications
or the use of classification to develop the nursing databases. The
different classifications were the International Classification for Nursing Practice (ICNP) Beta [31, 32], Nursing-Sensitive Outcomes Classification (NOC) [33], Read Codes [22], nursing diagnoses of The
Intensive Care Nursing Scoring System (ICNSS) [25] and diagnostic
codes [16].
The focus on the study of ICNP classification was the applicability
of its axial structure and utility in clinical practice [31] and the
development of a clinical nursing database [32]. Other studies [30,34,35]
also exist focus on the development of the nursing databases by
developing and evaluating the different classifications.
The differences of nursing documentation according to the nursing
process was also evaluated, e.g. the completeness of nurse assessments
of patient, outcomes, achievement of patient outcomes and nursing
interventions [28].

CONCLUSIONS
The limitation of this review was that the search was conducted
only in two databases. In the future, other searches in other databases
and conference proceedings are necessary.
There is a lack of evaluation studies focusing on the content of
electronic patient records. The electronic patient records include
narrative and coded elements. When the codes were used, the correctness
of the codes was high but incomplete. The studies indicated completeness
of documentation and, on the other hand, incompleteness of the
documentation. The use of nursing classifications has proved useful in
developing the nursing databases.
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