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ABSTRACT

The Middle Road Demonstrator (MRD) is a system for communication support within coop-
erative work settings. The MRD is one of three demonstrator systems developed within the
framework of ESPRIT Project 6155 - E@ODE: CSCW Open Development Environment [4].

The system was designed and evaluated in cooperation with a pilot group from the Department
of Radiology at Rikshospitalet [2, 1, 7, 6].

The MRD supports both synchronous and asynchronous communication modalities [9] via its
desktop conferencing and multimedia messaging facilities, respeciihelye two facilities are
thoroughly integrated with one anothand presented through a homogenous, task-oriented
userinterface [5]. In both communication modalities, the MRE2 a “showpoint and talk”
functional profile.

The pilot group identified a number of application areas for the MRD. They also stated that
the MRD could help make certain processes involving m¢esonnel communication more
effective. This paper briefly describes the MBRunctionality Thereafterscreen images de-
picting the MRD in use are presented. Ladtig evaluation of the system is summarized.

1. THEMRD

The MRD has been designed to fit into cooperative work processes as unobtrusively as possi-
ble. Within such processes, there arise settings and situations in which a person needs to, or is
obliged or requested to, communicate with another person. Regarding communication contacts
between persons, at least two contextual dimensions can be distinguished: 1) whether the com-
municative interaction transpires in real-time or not (sgnchonousvs. asynchonouscon-
tact); and, 2) whether an individual is the am&ating a communication contact, ogceiving
such a contact. The interaction of these two dimensions creates four communication contexts;
these are illustrated in figure 1(a)ithth a cooperative work setting, this figure depicts how
these communication contexts are experienced from an individu& psant-of-view Figure
1(b) depicts how the design of the MRDQOp-level interface directly reflects the four commu-
nication contexts illustrated in figure 1(a).

1.1. The MRD and communication support

Synchronous contact — desktop conferencifige MRD's desktop conferencing support is
primarily intended for situations in which persons need to discuss task-related material(s) “right
at that moment”. It provides for application sharing, telepointing and multi-party audio conver-
sations via the data network. All of the MRQJesktop conferencing facilities are orchestrated
by the Eur€ ODE conferencing architecture. The conferencing architecture enables a uniform
means for coordinating of a number of conferencing applications. It dés afwell-defined
interface through which it is possible to integrate third-party applications.
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Figure 1 : Communication contexts within cooperative work settings: (a) as experienc
the individual's point-of-view; and, (b) as reflected within the MRD'’s top-level interface

Asynchonous contact — multimedia messagimge MRD’s multimedia messaging support
is primarily intended for less time-critical situations in which persons need to exchange and/or
pose questions about task-related material(s). Multimedia messaging can altextbeelgf
used when someone is not available for a real-time conference.

Like the MRD%s desktop conferencing faciljtthe Snapshot Composer also provides show
point and talk functionality — though without the feedback characteristics inherent in real-time
communication. When composing a multimedia message, these facilities allow one to 1) create
a “snapshot” (i.e., a set of selected documents, images, etc.) to be sent to and viewed by others;
2) place simple annotation marks (e.g., arrows) atop the documents within a snapshot; and, 3)
include an audio and/or text message along with the snapshot and annotations.

2. THEMRDIN USE

This section briefly depicts images from the MRD during scenario-base@ihgsscenarios
were originally presented in an early MRD design document [7]. The scenarios illustrate how
the MRD supports, through a homogenous-ugerface [5], the communication and coopera-
tion needs between doctors at Rikshospitalet. These scenarios are two of several identified by
the pilot group during the MRB’requirement acquisition and early design phases. They were
developed using scenario-based design principles described in [3].

2.1. Desktop conferencingin use

The first illustration depicts a situation in which a pediatrician F&ter) has encountered a
sudden need to have a brief consultation with a pediatric radiologider@e); this scenario
is just one instance of the kinds of situations involving unplanned, spontaneous consultations
amongst doctors. Using the MRDdesktop conferencing faciljtshe doctors in the scenario are
able to simultaneously view the patianthage(s) and discuss the case in real-time. Use of the
MRD'’s telepointing facility allows the doctors to electronically point within the images such
that each of them can see the othenarker The MRD5 conferencing facility allows for con-
ferences having more than two persons, such that group involvement is possible. Figure 2 depicts
use of the MRDs conferencing facility

2.2. Multimedia messagingin use

The second illustration depicts a situation in which a pediatric radiologisSE(@h) needs to
receive some advice from a neuroradiologist ([arsen). In this scenario the neuroradiologist
is not immediately available. Using the MRDBnapshot Composehe pediatric radiologist
assembles together documents related to the nature of the desired consultation. These docu-
ments, along with annotation marks, text and voice messages, are then sent to the neuroradiol-
ogist. Just prior to sending the message Hjil's screen appears as shown in figure 3.
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Figure 2 : The MRD sup-
ports real-time communica-
tion while keeping users’ fa-
vorite applications in focus.
From left-to-right, descend-
ing: (a) the telepointer appli-
cation; (b) the conference
audio application; (c) the
Conference Manager (add-
ing/removing applications
and patrticipants; (d) the top-
level MRD window;

(e) MRD-PACS, an in-
house application coupled
to Rikshospitalet’s image
database during MRD eval-
uation; (f) a image, includ-
ing telepointers (labelled by
name).

Figure 3: A multimedia
message created using the
MRD’s Snapshot Compos-
er. From left-to-right, de-
scending: (a) the “annota-
tion-creation” application;
(b) the Snapshot Compos-
er'ssend window (c) the
top-level MRD window;

(d) an audio recorder/player
application, (e) MRD-
PACS; (f) a typical image,
including simple annota-
tions.



Reception of messagesthen a user receives a multimedia message, the MRiEdilbox”
button (upperight) turns yellowBy clicking on the mailbox button, the Snapshot Compsser
r ecei ve window opens, see figure 4. In thecei ve window panel, the messages are listed.
The listing specifies the date, sender and subject for each message; unread messages are marke
as “NEW". By selecting a message in the listing, a logical representation of that message’
contents is presented as a set of icons just above the panel.
Dr. Larsen sees the new message fronidil. When the multimedia message is fully opened,
Dr. Larsens$ screen appears as shown in figurex8ept for two diffences (1) Dr. Larsen has
ar ecei ve window instead of aend window; and, (2) the “annotation-viewer” application
Is running on her workstation instead of the “annotation-creation” application.
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Figure 4 : The Snapshot Composerei ve window.

3. EVALUATION RESULTS

The design, testing and evaluation periods of the MRD were carried out as iterative processes.
This chapter primarily addresses the results obtained in the latter phase of MRD evaluation. In
this phase, the evaluation concentrated upon obtaining feedback concerning functionality and
userinterface design for the MRBdesktop conferencing and multimedia messaging facilities.
This evaluation phase also sought to obtain indications as to where and when communication
systems such as the MRD could be useful for the radiologists at Rikshospitalet (i.e., the pilot
group), as well as for other working groups at Rikshospitalet.

3.1. Application Areasfor the MRD

The pilot group identified several flifent application areas for the MRD during the testing
and evaluation periods. Some of the application areas were earlier identified and presented as
scenarios during the functional design specification phase [7]. For the sake of completeness, all
of the identified areas explicitly mentioned are presented bdloevfirst five mentioned are
intra-hospital application areas, while the sixth concerns all of the first five application areas in
aninter-hospital communication setting.

(1) Currently clinicians at Rikshospitalet must either walk to the radiology department, or use
the telephone, in order to consult a radiologist. Using the dDapshot Composetfinicians
and radiologists may formulate their consultation requests as multimedia messages, including
images, annotations, text and/or audio as necedgaitpations called for it, users would also
have the possibility of reaching radiologists for real-time consultations.

(2) In some situations, gggons need to consult with a radiologist duringgsuyr The pilot
group considered that the MRD would be very useful in these kinds of situations, especially due
to the critical nature and time pressures which often exist at such times.



(3) The pediatric radiologists at Rikshospitalet demonstrate the examinations of children with
heart diseases to the hearigaans; this transpires in a buildingfdient than that in which the
pediatric radiology department is located. The pediatric radiologist in the pilot group meant that
it was possible to use the MRD in order to carry out the usually brief, but remotely situated
morning demonstrations for the heartgaons.

(4) Another application area identified by the pilot group involved the remote supervision and
guidance of radiographers during the digital image acquisition phase of certain radiological
examinations. In this waymages could be remotely checked and approved in real-time.

(5) The last application area identified by the pilot group was within medical education. Ped-
agogical approaches based upon real case material create a need for supervision by the teacher
as well as encouraging cooperation between the students. The kinds of communication needs
which arise can be addressed using the MRIDmmunication facilities.

(6) The final application area concerns hospitiabspital communication. The pilot group
stressed that should they have new means by which to communicate with partners outside the
hospital — both synchronously and asynchronously — the benefits of the MRD would be much
greater All of the five application areas mentioned above could be application areas for the
MRD, within an interhospital communication setting.

3.2. Potential Consequences of MRD Use

The discussion above has focused upon application areas for the MRD; for some of those areas,
the manner and/or degree to which the MRD would incredsetiefty was also discussed.

During the final evaluation phase, several other issues were also addressed. These issues con-
cerned expectations about the potential consequences of using the MRD within the Department
of Radiology Some of these issues addressed were: (1) quality; (2) securitygd8)zational

cost / benefit; and, (4) economical cost / benefit.

The radiologists in the pilot group meant that the MRD could help increase the quality of their
services. In particulathe radiologists felt that the MRD would help enable them to carry out
their daily plans, since there would likely be fewer interruptions during their days. At the same
time, they would be available for real-time consultations in acute medical situations. In this
regard, it is crucial that the MRD support both synchronous and asynchronous communication.

The radiologists in the pilot group meant that the MRD system could help increase security
In particularthe MRD enhances &BS system with added functionality such that spontaneous
communication requests — requests involving messages about images — can be sent directly
to the receiverwithout involving the need to physically transport the image hardcopies.

One radiologist in the pilot group meant that the clinicians will achieve the greatest benefit
from the MRD, while the radiologists’ work-load will increase. The reason for this is that the
radiologist will be more accessible for the clinicians. Still, there exist many factors of uncertainty
with respect to this issue. One of those factors concerns hovA@®@ &/stem is used within
the hospital. Since @AES system can make it easier for clinicians to access radiographic im-
ages, it may also decrease the need for consultations with radiologists. Another factor concerns
how FACS and MRD technology areganizationally implemented.

Producing an economic cost / benefit analysis regarding MRD use was considered an extreme-
ly complex issue. There exist innumerable factors that can be brought into any such analysis,
and the question becomes thereafter one of scope. One perspective which developed during the
evaluation period was this: should the MRD make work-processes more ticeagefvithin
the department, and should this savings increase patient throughput within the department, one
could then ague that the MRD helps promote “more health per dollar” within the community



SUMMARY

With it's mechanisms for real-time application sharing, telepointing and conference audio, the
MRD’s desktop conferencing facility helps eliminate barriers normally associated with geo-
graphically-distributed cooperativefafts. The MRDS Snapshot Composer also helps elimi-
nate barriers; in this case, barriers primarily associated with temporal distribution. This multi-
media messaging facility provides the equivalent of a desktop conference, except for the real-
time feedback. In both of & communication modalities, the MRD allows: (1) work within
applications to be shared; (2) pointers to be used for directing attention; and, (3) questions to be
asked and answered orally

Radiologists within the pilot group identified a number of application areas for the MRD. They
also stated that the MRD could help make certain processes involvingensennel commu-
nication more déctive. In regard toARCS systems and communication needs originating both
inside and outside of radiology departments, it is believed that the MRD can make significant
contributions towards making a number of work processes niegtieé.
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