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ABSTRACT
In this paper a prototype is presented for individual mobile
units in a collocated multi disciplinary team meeting. This
prototype has been used in a simulated team meeting with
authentic patient information. Preliminary results about nav-
igation in the shared workspace show that participants both
appreciated being able to interact with the group through
mobile units at the same time as they had concerns about
giving all participants at the meeting this possibility.
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INTRODUCTION
Over the last ten years there has been an increased focus on
multi-disciplinary teams in health-care, as medical special-
ists together decide about the treatment of patients [6]. Im-
portant activities of the patient care pathway include multi-
disciplinary team meetings (MDTM), where concerned spe-
cialists gather to discuss patient cases, decide on diagnosis
and treatment, as well as plan for treatment (e.g. how to per-
form surgery). There are several studies of multi-disciplinary
team meetings focusing, for instance, on the use of tech-
nology [3, 2]. To our knowledge, there are, however, few
studies that present suggestions on how information during
MDTMs can be managed through better technical solutions.

The focus of research on interaction and collaboration with
individual mobile units have in the past been on participants
that are mobile and also separated by distance. In recent
years research has also focused on participants that are col-
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Figure 1. Setting for multi disciplinary team meeting (Photograph:
Staffan Larsson, STH, KTH)

located and engaged in more social interactions like shar-
ing photos [4] and more informal and unstructured tasks [5].
Less has been done regarding to the possibilities that indi-
vidual mobile units could have on collocated, professional,
formal and structured meetings like MDTMs.

In the current project that the authors are involved in it is be-
lieved that new possibilities and enhanced interaction can be
achieved when introducing individual mobile units to MDTM’s
were participants are collocated. One interesting question in
such settings are how interaction and floor control should
be designed for systems running on individual mobile units
when used in meetings with formal structures and roles and
were participants mostly know each other well.

We describe our work on a cooperative design activity, where
we together with surgeons at a gastro surgical department
(Gastro) design a prototype we have named Clinical Jour-
nal; a collaborative, shared workspace for visualizing and
interacting with patient information running on individual
mobile units in a collocated MDTM. The current setup for
the MDTM can be seen in figure 1.

METHODS
The Clinical Journal is based on three years field studies
at a surgical department including observations, interviews,
and informal chats, and on participatory design where sur-
geons iteratively during the design process have participated
in design workshops and evaluations. The last evaluation
was made at a simulated MDTM where three authentic pa-
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figure 1: Overview of the patients in the patient care pathway 
in Clinical Journal. Each colour describes a phase in the 
pathway (e.g. coordination and decision). The icons represent 
different activities (e.g. radiology examination).

figure 2: The patient overview presenting a short text about 
the case, the comorbidity image, a short video visualising the 
operability, the detailed image of the organ in focus, and 
relevant radiology material.

Results
The electronic patient record (EPR) system used at 
Gastro is well appreciated and efficient when entering 

information. However, it is quite limited in providing an 
overview of information regarding a patient or a 
collection of patients. Therefore, the overview of 
patients throughout the patient care pathway in the 
system we have introduced (see figure 1) has been 
highly appreciated by the surgeons. One surgeon said: 
the icons are the strength in this ... there must be icons  
that indicate that an activity has been conducted or will 
be conducted. This was especially important in cases 
where the patients are returning, after some time, to 
the next step in a surgical procedure. They also pointed 
out other units that would benefit from this kind of 
overview (e.g., the care planning unit and outpatient 
clinic). This overview can also be used when presenting 
patients at an MDTM, using filtering functions that 
generate a list of the patients being discussed at one 
particular MDTM. Today, such lists are generated from 
the EPR system, containing limited information about 
each case, and e-mailed to participants by a secretary. 

From the listing, by clicking on a particular patient, the 
overview for this individual is presented (see figure 2). 
In this patient overview one important part is the 
comorbidity image of the patient shown in the middle 
(a design suggested by the surgeon participating in our 
prototyping sessions). The purpose of the image is to 
quickly develop an understanding of how well the 
patient is (i.e, the operability of the patient). If there is 
a red checkbox on the head, for instance, the patient is  
not mentally stable and therefore not operable. Another 
important part is the generic pancreas image in the 
upper right corner. This image was also created 
together with the surgeon, and provides a quick 
overview of tumour localisation and how much of the 
blood vessels are engaged (i.e, the resectability of the 
tumour). These two generic images of the patient and 

Figure 2. Patient Overview

tient cases were discussed. After the simulated MDTM the
possibilities of the prototype were discussed with all partic-
ipants. Two radiologists and five surgeons participated in
the evaluation each interacting with the patient information
through the prototype on mobile unit. The information was
also available on a large screen that all participants could
see.
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The electronic patient record (EPR) system used at Gas-
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tion. However, it is quite limited in providing an overview
of information regarding a patient or a collection of patients.
Therefore, the overview of patients throughout the patient
care pathway in the prototype we have developed and eval-
uated among the surgeons (see figure 2) has been given a
positive response. One surgeon said in an early version of
the prototype: the icons are the strength in this ... there must
be icons that indicate that an activity has been conducted or
will be conducted. This was considered to be especially im-
portant in cases where the patients are returning, after some
time, to the next step in a surgical procedure. They also
pointed out other units that would benefit from this kind of
overview (e.g., the care planning unit and outpatient clinic).
This overview can also be used when presenting patients at
an MDTM, using filtering functions that generate a list of
the patients being discussed at one particular MDTM. To-
day, such lists are generated from the EPR system, contain-
ing limited information about each case, and e-mailed to the
meeting participants by a secretary.

From the listing, by clicking on a particular patient, the overview
of this individual is presented (see figure 3). In this patient
overview one important part is the comorbidity image of the
patient shown in the middle (a design suggested by the sur-
geon participating in our prototyping sessions). The purpose
of the image is to quickly develop an understanding of how
well the patient is (i.e, the operability of the patient). If there
is a red checkbox on the head, for instance, the patient is
not mentally stable and therefore not operable. Another im-
portant part is the generic pancreas image in the upper right
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Figure 3. Patient Portal including the most important information

corner. This image was also created together with the sur-
geon, and provides a quick overview of tumor localization
and how much of the blood vessels are engaged (i.e, the re-
spectability of the tumor). The operability and respectability
are two of three issues focused on at the MDTMs where de-
cisions on further treatment is made.

Our idea is that surgeons during MDTMs, or for that matter
at any point during the patient care pathway, interact with the
Clinical Journal through mobile devices. This would drasti-
cally change the way MDTMs are held today, where only
the person presenting radiology or pathology information is
involved in the interaction. We are currently implementing
the prototype on iPads, with a server backend, allowing for
interaction and cooperation by multiple participants.

MOBILE UNITS IN A COLLOCATED SETTINGS
The interviews and observation made it clear that the partic-
ipants at the MDTMs not only need access to more relevant
data. Several of the participants also need to be able to oc-
casionally interact with the patient information to, for exam-
ple, point out specific parts of a radiology image or demon-
strate specific examinations or interventions that have been
conducted. In the current situation only the radiologist inter-
act with patient information through his/her radiology sta-
tion, while other participants orally request information from
the radiologist or introduce other information from memory.
Within the project team, several methods and devices were
discussed to enable collocated interaction with data that is
relevant at the MDTM. Individual mobile units in the form of
iPads were selected as one possible solution of giving each
participant access to the data without being obtrused by other
participants. An individual mobile unit also gives the possi-
bility to easily track which participant interacted with what
data in the shared workspace.

Private and shared navigation
At the simulated MDTM, we introduced two modes for nav-
igation in patient data using the prototype; one for private
navigation and one for collaborative navigation. The partici-
pants could switch between the modes by a single press on a
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button that was marked with ”share” and ”unshare” depend-
ing on what mode was the current selected. The button to
select mode was available at all time and could be used in-
dependent of were in the application the user currently was
situated. When switching to private mode the user would
stay at the current location and further navigation from the
group would not change the user’s current location. Simi-
larly, further interaction from the individual user would not
change the location for the rest of the group. When the user
switched back to collaborative mode s/he would be taken to
the current location of the group and all further interaction
by the group or the user would change the location for the
group and the user.

All participants at the simulated MDTM were given an iPad
and could whenever they wanted switch between private and
shared mode. We decided to use this configuration in order
to see how the participants chose to interact, in what situ-
ations during the MDTM, and with what kind of data. We
were well aware of the risk of chaos this flexibility could
bring to the meeting resulting in for example the participants
paying less attention to the meeting discussion. A possibil-
ity is that for collocated participants with individual mobile
units, social rules and interaction outside the system will
cope with floor control and consistency. If this is the case
it decreases the need for the system to handle these things
[1]. To test this a flexible system is needed so that social
rules and interaction are indeed in control of floor control
and consistency.

DISCUSSION
The method for collaborative navigation was chosen to max-
imize the importance of synchronization of the group dy-
namic through social rules and expectations. The partici-
pants were therefore treated equally to the system and any-
one could change the current location for the rest of the
group at all times.

The private mode was introduced to give the participants the
possibility to use and navigate the system independent of the
other participants at the MDTM. The privat mode makes it
possible for the user to navigate to specific patient informa-
tion of interest for the user without interrupting the current
flow of the meeting.

Even if more analysis is needed on the data that was gathered
at the simulated MDTM, preliminary observation shows that
both the private and the shared modes were used by most
participants. However, in order to come to any conclusions,
the impact and consequences of this need to be further inves-
tigated. In the discussion part of our study, several comments
were about the navigation. Several participants pointed out
the benefit of being able to directly interact with the patient
information in the shared group view. At the same time sev-
eral participants expressed concerns about how the other par-
ticipants could affect the shared view. This ambiguity needs

to be further explored before any further conclusions can be
made. Possible explanations can be inexperience with the
system, a need for support for floor control or a need to con-
nect certain types of interaction to roles at the MDTM.

CONCLUSION
In this position paper we present a discussion on using indi-
vidual mobile units in formal and structured medical meet-
ings. We have developed a prototype where patient infor-
mation can be visualised and interacted with using either a
private or shared mode. The participants at the meetings in
which we have studied the use of the prototype were both
interested in and concerned about the possibility to interact
with the information in the shared mode. We need to do fur-
ther analysis on the data from our studies, and we need to do
further studies as well in order to understand the impact that
mobile units may have in these settings.
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