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INTEGRATION OF ALL INFORMATION SUPPORT
SYSTEMS IN THE CLINICAL ENVIRONMENT

II. ABSTRACT

Evidence based medicine (EBM) is an approach to patient care which ensures that potential
advances in health care must be tested and proven to do more good than harm before they are
incorporated into medical practice. It promotes the collection, interpretation and integration of
patient reported, clinician observed and research-derived evidence. For this information to be used
as an integral part of medical practice, regularly updated systematic reviews such as those
organised through the Cochrane Collaboration are essential. It has been argued that electronic
access to information sources from the health care professional’s normal work place is the only
feasible way to bring EBM into routine clinical practice where it is used as a framework for

determining the care of individual patients.

Within the context of clinical decision-making using EBM, two sources of information are
- necessary. Firstly patient information, which includes treatment regimes, clinical assessments and
the results of laboratory tests on a particular patient. Secondly reference information, which is the
evidence base on which to justify the care delivered to that patient. It is believed that bringing
patient and reference data together so that they can be accessed through a single workstation
within the hospital workplace could provide an effective tool to support healthcare delivery using
EBM. The concept of the clinical workstation is one that has been used to describe a single
workstation which gives access to all clinical information. If this concept is applied to a
workstation to support EBM, then both patient specific and reference information must be

available through the workstation.

This study describes work at the Royal Hallamshire Hospital (RHH) in Sheffield, an acute 850-
bedded teaching hospital located in an industrial city. The work aims at integrating access to
reference and patient data through a single user interface — a Web browser — as a method of
providing direct support for the delivery of EBM. = A user-centred iterative approach to the
research has been employed and in this study the user requirements and a prototype workstation to

support evidence based medicine are described and evaluated.
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V. SYNOPSIS

This thesis is divided into 3 main parts:

Part I: Introduction and the clinical settings.

Part II: Building and evaluating a Clinical Workstation prototype

Part III: Conclusions and suggestions for further work.

Part I includes an overview of hospitals and their I.T. requirements as well as the clinical
environment and its suitability for a web based information system. In addition it looks at
some of the methodologies and techniques used to assist in the development and
management of software.

Part II starts by looking at the development and use of a Web based interface, methods of
gathering data from users and determination of user requirements for the Clinical
Workstation. It also describes the development and evaluation of the prototype Clinical

Workstation to support Evidence Based Medicine.

Part III includes conclusions of the work completed and some guidelines and

recommendations for further work in the medical field.

All appendices appear at the end of this thesis.
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PART 1

INTRODUCTION AND THE CLINICAL SETTINGS
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1. BACKGROUND

Medical informatics, according to Shortliffe et al [1] is:
“ ...the rapidly developing scientific field that deals with the storage, retrieval, and
optimal use of biomedical information, data, and knowledge for problem solving and

decision making.”

1.1 INTRODUCTION - LT. AND HOSPITALS

Since 1879, health professionals have had access to bibliographic tools that can be used
to identify published research. Various databases now available in an electronic form are
able to retrieve medical information in a quick and efficient way. According to Kiley [2],
the first database to emerge was Index Medicus. This database was later joined by others
including Excerpta Medica and Psychological Abstracts. Recently, it has become possible
to access peer reviews of groups of articles, providing systematic reviews such as those
from Cochrane Collaboration Database and the NHS Centre for reviews and
dissemination (NHSCRD). So a physician looking for recent reviews is able to easily find

highly relevant key publications.

Electronic storage and access to medical data is becoming increasingly common.
Advances in computer technology have made it possible to store vast amounts of
information in databases and transmit or receive this information rapidly to and from
anywhere in the globe. At the heart of this technology is the Infemet, a world wide
computer network that links together over 10 million computers in more than 80
countries [3]. The Internet promises enormous benefits for medical education, research

and clinical practice. It can also constitute a tool to support and facilitate group working.

12



Collaborative working is essential for effective patient care in a hospital ward
environment. As Grudin [4] describes, recent technological developments have
encouraged the appearance of Computer Supported Co-operative Work (CSCW).
Examples of these developments are: inexpensive computer systems which provide
access for all members of a group; technological infrastructures which support
communication and co-ordination (e.g. networks and associated software); increased
familiarity with computers leading to the use of more software; developers seeking new
ways to enhance and differentiate their products. CSCW enables software known as
Groupware to allow professionals, including health care professionals, to work co-
operatively without concern for their physical location. Ellis, Gibbs and Rein [5] suggest
that Groupware systems are computer based applications that support groups of people

with common tasks and provide an interface to a shared environment.

In a hospital environment, most patient care activities occur in the context of workgroups.
Thus there is a demand to assist such workgroups in communicating, collaborating and

co-ordinating their activities. This is the goal of Groupware.

Clinical staff working in a ward environment continually need to obtain or send

information in order to treat patients effectively. For example:

¢ Information needed to assist in the clinical decision making process, e.g. The results

of laboratory investigations and the results of clinical examinations, etc;

e Information requests, e.g. when tests are ordered,;

¢ Information to support the clinical learning process of medical staff.

For the past few years, hospitals have been trying to acquire or develop computer systems

to hold patient data. These systems aim to improve patient treatment delivery.

13



“For many years the medical community and LT. suppliers have sought to improve,
refine, and extend the support that computer based systems offer in the delivery and

administration of health care” - Scott Wallace [6].

Understandably, patient data has always been a focus of this effort. In the Royal
Hallamshire Hospital (RHH), development effort has gone into providing systems that
support patient care including the RRS (Results Reporting System). This is one of the
systems containing patient data available in the ward environment. It is widely used by
medical staff and is mainly designed to enable clinical staff to send clinical laboratory
test requests and receive laboratory test results. The computerised Results Reporting
System (RRS) has considerably reduced the delay before clinicians have access to test
results. The system holds important clinical data that can be consulted at any time, day or
night, by clinicians. It helps the clinical group of users to accomplish their daily tasks

- more effectively.

May [7] identifies the importance of decision making in patient care and classifies
decisions from familiar to unfamiliar and from standardised to open. He considers
standard and familiar decisions e.g. the ones with readily recognised patterns that have
been experienced many times before and can be considered almost automatic. Open and
Jamiliar decisions are characterised by individual parameters for which the decision-
maker might not have a method or approach instantly available. Standard but unfamiliar
decisions come across with an appropriate well-documented response. Open and
unfamiliar decisions usually do not have much structure. They are usually made slowly

with a careful consideration of all elements.

Clinical staff normally require very quick response for results of laboratory tests as well
as requiring quick retrieval of relevant data for supporting the best clinical care and
decision making. Their clinical decisions are influenced by diverse factors. However they
are mostly based on the patient data they access and on the reference data that they search
for. On the basis of this patient and reference data they are able to justify their decisions,

whether they are standard, familiar or unfamiliar. Because they frequently have patients

14
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