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A review of existing vital signs monitoring
environments was made. Intensive care units, anesthesia
environments, and neurophysiological environments were
considered. Based on this survey individual scenarios

Abstract:

were built up. The scenarios were completed by
information provided by manufacturers of monitoring
equipment. The information was used for an object
oriented analysis and a domain information model was set
up according to Coad / Yourdon to cover the information
exchange as it is found in vital signs monitoring. This
domain information model will be used to produce
standards for medical device communication.

Therefore the model has to reflect dynamic aspects of the
environment. The properties of monitoring equipment from
different companies were carefully investigated to cover all
possible options currently implemented and planned to be
implemented in monitoring devices.

After an extensive investigation of different

object

oriented modeling approaches the actual modeling of the
domain information model was performed based on an object
oriented analysis according to Coad / Yourdon [1].
RESULTS

The following nine scenarios were identified
INTRODUCTION
The European Committee for Standardisation (CEN) with
the Technical Committee TC 251 is setting standards for
healthcare informatics in Europe. A project team (PT5-021)
as part of the working group 5 (Medical Device
Communication in Integrated Healthcare) was given the task
to develop standards for Vital Signs Representation. Within

this work scenarios of vital signs monitoring

is typical for neurophysiological and sleep
laboratories using digital electroencephalographic

scenario

equipment.

2.

3.

4.
5.

conditions, anesthesia environment, neurophysiological
laboratories and sleep laboratories. Remote monitoring using

telemetry devices and separate data loggers was

also

considered. Special care was taken to integrate multi-bed and

multi-signal monitoring equipment in one model. No
limitation of recording time was made during modeling.

be

reflects full equipped sleep laboratories.
Real time data display: A patient monitor as a gas monitor
or a ventilator ffansmits data under specific real time

requirements

in network environments.

At first different scenarios were collected from
environments with a continuous monitoring of vital signs.
The following settings were included in the survey: intensive
care units with emphasis on neurosurgical and cardiosurgical

central data client. The data can

physiological signals, video and sound in addition. This

scenarios a new domain information model was derived. The

METHOD

Data logger, multiple devices: Several devices transmit
data coming form different sources of the type specified

in (1) to a

and

representation were described and based on this set of

domain information model represents different settings of
vital sings as they can be found in intensive care units, in an
operating theatre and in neurophysiological laboratories. The
domain information model will be used as a major input to
develop standards for medical device information exchange

and

described in detail. Typical examples were also listed.
l. Data logger, single device: A single device which collects
data and transmits them during or after recording. This

to a

data client. This

is the case in

an

intensive care unit and in anesthesia record keeping.
Patient alarm monitoring: This scenario is similar to the
previous scenario (3) but it includes the ability to report
patient related alarm information.
Remote control: In addition to scenario (4) it is now
possible to control devices remotely from the data client.
Alarm limits, waveform gain and scale as well as device

set-points can be set remotely. Typical examples are
ventilators and infusion pumps.

6.

Patient viewing interoperability: The acquisition and
display of data from more than one patient is covered in
this scenario. This scenario has to include patient and bed
identification. The data communication is primarily oneway. Telemetry devices are a typical example of this
scenario.
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7.

8.

9.

Patient monitoring interoperability: This scenario is an
extension of the previous scenario (6). Data from multiple
patients are not only viewed but also monitored. In
addition to data monitoring, it is possible to receive
alarms and to change alarm settings. This is a central
patient monitoring station as used in intensive care units.
Patient data exchange (off-line): In most monitoring
environments the stored data of the certain recording
period are not sent over the network but stored to external
media for archiving or later processing Typical examples

Special objects were included in the model the specific
priorities of real-time data.
In addition to the medical objects the model has open
links to other systems which have to be considered in an

are streamer tapes and WORM disks.
Patient data exchange (on-line / interactive): This scenario
includes the monitoring of several beds and allows
remote control. In addition it is possible to store data to an
archive and to retrieve individual patient data from that
archive. In this scenario, the archive is no longer different
from another data server in the monitorins environment.

DISCUSSION

Based on the scenarios a domain information model was
developed. This model was designed to cover the scenarios
which occur in this specific field. While the approach using
scenarios is a bottom-up approach, the fural object model
shows the data flow in a top-down manner. The object model

Interfaces to these environments will be designed after a first
implementation of the domain information model.

The described approach, to design an object oriented data
model on the basis of scenarios, is a classical ,,bottom-up"
approach. It has the advantage to cover all described needs.
But it can have the disadvantage of being not very well
structured. To avoid this, we used the object oriented
technique and tried to merge an abstract ,,top-down" design
with the,,bottom-up" approach.

CONCLUSION

The combination of ,,bottom-up" and

,,top-down"

approach using object-oriented methods proved

consists of seven subjects:

.
o
o
o
o
o
o

hospital environment. These are specifically a hospital
information system (patient and archival subjects) and
additional imaging devices as are used in radiology.

to be

successful in the work presented here.
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Based on a multi-patient archive individual patient archives

can be identified. This is connected to the patient
information. It is also connected to one or several Medical
Device Systems (MDS) which consists of several Virtual
Medical Devices (VMD). Theses finally contain the different
medical data objects, as there are metric data, textual data,
alarms and different sample arrays.
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Figure l: This scenario demonstrates a digital neurophysiological investigation of the electroencephalogram (EEG). About
20 elechodes are attached to the scalp of a patient (l). The microvolt level EEG signals are amplified with an analogue
amplification device to Volt level (2), converted by an A/D converter (3), and collected by a comput€r (4). A technician (5)
supervises the recording. The recorded signals may be displayed on screen. Analysis results are included in a report (6).
Data may be stored on disk or digital tape for archival purposes (6).
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