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Abstract

Multidisciplinary medical team meetings (MDTM)s are collaborative fora where healthcare spe-
cialists come together to discuss patient cases, establish a definitive diagnosis and determine the
best treatment strategy for the patient. The practice of MDTMs is growing in importance as
regulatory agencies advocate their adoption into routine practice.

This analysis of multi-disciplinary medical team meetings (MDTMSs) identifies elements, or me-
chanics, of collaboration among team members and proposes measures to enhance the proceedings
and make the MDTM more effective. The work of MDTMs is analysed both in its overall context
of patient care and at the level of person-to-person interaction during a patient case discussion.

In this longitudinal study, the development of a multidisciplinary medical team was followed
through a series of changes that incorporated the use of teleconferencing technology and a picture
archive and communication system (PACS) into the proceedings. Analysis, based on qualitative
and quantitative data, identifies the MDTM as a system that adds dependability to overall service
delivery processes. Detailed analysis of screen displays and speech interactions, combined with
observation data, are used to elucidate structures and analyse the dynamics of the MDTM.

System boundaries are defined that extend beyond the actual duration of the meeting. Stable
work routines, timing and rhythms, are shown to be critical for MDTM success. Changes in
organisation structures associated with MDTMs, both positive and negative, are demonstrated as
a result of the adoption of teleconferencing. Although the discussion structure is relatively stable
in teleconference, the dynamics of speech interactions are affected and patient case discussions take
more time as a result.

Cases discussed in teleconference are less satisfactory from the users’ perspective. However,
there is a perceptible improvement in the quality of information exchanged at teleconferencing
sessions compared to co-located meetings. Case controlled study reveals a doubling effect observed
for participants who describe features in artefacts and for those who describe their professional
approach (surgeons and radiation oncologist) in teleconference. Discussion around objects (arte-
facts) is most affected in teleconference. Examination of the use of video reveals an important
requirement for the visual display of remote participants, that is not articulated in user surveys.

The importance of increasing visual support for participants especially when the discussion involves
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image assessment and the exchange of professional opinion is highlighted.

Visual needs are identified for both sides of the teleconference interface at MDTMs. Providing
more control over audio, video and PACS would enhance teleconferences and image review. More
control through personal devices is proposed to support interaction and increase participation.
Furthermore, results suggest that having separate channels for tasks (pathology and radiology
images) and person-to-person communication, by providing multiple displays, would make com-
munication easier and save time. The display of radiological images is given special attention. With
increasing complexity of imaging modalities, facilitating multiple views simultaneously is needed
for satisfactory assessment.

The internal temporal structure identified in patient case discussions (PCD)s prompts the in-
vestigation of novel technologies for the development of an MDTM record. These results have
implications for the design of future systems and the implementation of new channels of commu-

nication within the health service.
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Chapter 1

Introduction

Why do hospital clinicians have meetings? Might the need for meetings reflect a problem with
information flow in the hospital? Are decisions made and how are they made? How do these
meetings work in practice? If teleconferencing technology is used, does it affect the proceedings?
These are the questions forefront in mind in undertaking this investigation of multidisciplinary
medical team meetings (MDTMs). The goal of the study is to identify the elements and mechanics
of operation that enhance or threaten the operation of the MDTM, and examine how technologies,
or measures, might be applied to make this system more reliable, efficient and effective.

The MDTM is a relatively new, and rapidly growing, work practice and is an important junction
in the patient management process. In this extended ethnographic study, the work of a multidis-
ciplinary medical team (MDT) is analysed, both in its overall context in health service delivery
and also in fine grained detail at the level of interaction among team members during individual
patient case discussions (PCDs) at MDTMs.

The MDTM is identified as a system, that adds dependability to the overall patient manage-
ment process. It is shown to have a predictable structure defined through its parts and processes
that are integrated into the patient care pathway that involve work outside of the actual meet-
ing. Advances in teleconferencing technology have facilitated the development of the MDTM over
multiple hospitals and the effect of introducing teleconferencing into the MDTM proceedings is
investigated as part of the study. Through the interaction of specialists at the MDTM, new knowl-
edge is generated that is unavailable elsewhere and its value as a forum for professional education,
training and development, as well as organizational learning, is demonstrated.

Research on computer support in healthcare has tended to focus on developing the concept
of electronic healthcare record (EHR) systems that would maintain details on the biologic events
and interventions in an individual’s lifetime. Although it is now recognised that earlier efforts
to develop the EHR have not taken account of the high levels of interaction and mobility among

healthcare professionals (Hartswood et al. 2003, Bossen 2002) the MDTM is an area that has not
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attracted the attention of research up to now.

In conducting this field study the opportunity was afforded to investigate the use of teleconfer-
ence in a depth hitherto unreported. Results of a case-controlled study contribute to the debate
on video mediated communication and help to reconcile some differences in previously reported
work (e.g. Whittaker & O’Conaill 1997, Sellen 1995). The detailed results presented here on speech
interactions at MDTM, with and without teleconference, add to the debate on the complex mecha-
nisms employed in interpersonal communication, and interaction in teleconference, and the findings
are predicted to re-open the controversy. Results in this study both agree, and conflict, with some
of the reported work. For example, while these results agree with Sellen’s (1995) finding that par-
ticipation and vocalisation patterns are generally unaffected in teleconference, they fundamentally
disagree that the duration of a vocalisation is unaffected. Although they agree with others (e.g.
Whittaker & O’Conaill 1997), that the vocalisation duration is longer in teleconference, they do
not agree that this is due to half-duplex audio and poor quality video. While the results here
help explain why reported results may be at variance with one another, because of study proto-
cols and methods of analysis, they prompt that other aspects of video-mediated communication,
such as supporting the coupling of eye movements, remain to be further explored and highlight

shortcomings in current understanding on interpersonal communication.

Poltrock & Grudin (2005) report on a ‘torrent’ of experimental studies conducted in the late
1980’s and early 1990’s on video-conferencing that failed to show significant benefits of video tech-
nology. Conflicting results with respect to the use of teleconferencing are reported in Kathleen
E. Finn & Wilbur (1997), and some say that video-mediated communication does not make any
difference to productivity (Carles 2001). There is general agreement in literature that telecon-
ferencing is not as good as face-to-face communication, but is preferred over audio-only in group
communication (Carles 2001, Olson, Olson & Meader 2000), without an explanation being proposed
for the reasons underlying this finding. Poltrock & Grudin (2005) explain that when experiments
on using video to mediate conversation did not realise expectations, researchers grew discouraged
and interest waned. The question on why video communication has not been able to achieve full
acceptance, remains unresolved. People prefer face-to-face communication over video (Olson &
Olson 2003) and while Poltrock & Grudin (2005) identify some technical improvements that might
be made to enhance video systems, they suggest that psychological and social issues are involved.
Poltrock & Grudin also suggest that the current generation of camcorder and cell phone users are
likely to have a different attitude to early users of video technology and that video communica-
tions (including teleconferencing) will be adopted more readily in the future. Much of the research
reports that lack of a satisfying experience for participants lies at the root of the non-acceptance

of video but the difficulties for participants have not been clearly elucidated.

Results here suggest that social issues are not entirely responsible for observed differences

in teleconference and identify issues when using the technology that cause the MDTM to be
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less productive in teleconference. In this study of a team in its natural setting, the nature of
the conversation task is highly structured, consistent, and allows for relatively easy comparison
between co-located and teleconferencing scenarios. It is shown that participants lose flexibility
in conversation across the teleconference interface and demonstrate greater difficulty in achieving
common ground (Clark & Brennan 1991). The illustration of features within image artefacts by
participants is consistently associated with a ‘doubling effect’ in the duration of a vocalisation.
This doubling effect is also in evidence for those roles who need to explain the rationale behind
their treatment approach in teleconference, even though those roles may not be making any greater
proportional contribution to the discussion, (or even less in some cases).

Proposed technological solutions for the MDTM event include enhanced technological support
for pre- and post-MDTM work and the extension of the concept of common information spaces
to include activities of team members outside of the time and space constraints of the MDTM.
Enhanced support for interaction among team members, and interaction with shared displays,
during meetings is suggested as well as improved audio and vision to fully support speech interaction

across a teleconference interface.

1.1 Main findings

Many of the results in this study serve to verify findings of other researchers and are reported
within the following chapters when appropriate. The substantial results that add new knowledge
to existing bodies of work are summarised in this section.

(A) The multi-disciplinary medical team meeting (MDTM) is identified as a system that adds
dependability to the overall patient management process. The review of patient investigative
procedures, and the treatment planning decision, at the MDTM, amounts to a ‘peer review’ of
the procedures employed in the independent work processes involved and serves to reduce system
erTor.

(B) The patient case discussions (PCDs) are highly structured events. A predictable structure
is demonstrated in Chapter 10 that has the potential to be harnessed to facilitate the application
of novel technologies. PCDs are shown to have a recognisable structure, with four sub-sections,
that is relatively unaffected in teleconference.

(C) A MDTM record is essential for hospital and patient files. This need for a formal record
poses challenges for current models of electronic patient record-keeping.

(D) In patient case discussions, such as those that take place at MDTMs, it is imperative that
clinicians have access to see radiology and pathology images, whether or not the discussion is
held in teleconference. Being able to review the image detail is a critical part of the peer review,
is essential for the understanding and learning that takes place during discussion, and helps in

achieving common ground.
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(E) Clinicians are shown to gain benefit from being able to see one another across the telecon-
ference interface when discussing patient cases. Previous work on video suggests that video serves
to enhance user satisfaction rather than deliver material benefit. In Chapter 6, MDTM partici-
pants demonstrate a need to see the remote interlocutors when discussing image artefacts, (verified
in a questionnaire), and an articulated need for the simultaneous display of image artefacts and
interlocutors in teleconference.

(F) Current standards and protocols for radiological imaging do not fully support sharing and
the exchange of image data sets. In Chapter 7, it is discussed how the exchange of radiology
images from different centres can cause MDTM system errors and two types of originating faults
are noted: a) the processing protocol faults, b) lack of interoperable standards and protocols.

(G) Active vocal participation in patient case discussions reinforces learning and facilitates
the acquisition of new knowledge. Chapter 8 reports on the experienced benefits of information
sharing at MDTM. The vocal articulation of patient findings when making contributions to the
patient case discussion is shown to benefit the provider of the information, as well as benefiting
the addressees.

(H) It is shown to be difficult for non-vocal observer participants in a patient case discussion to
assimilate information from the vocal interactions among the active participants in Chapter 9. This
phenomenon is also reported for remote non-vocal participants in Chapter 4. When the ability of
co-located non-vocal observer participants is examined for their ability to capture information from
the discussion in the co-located setting and compared with their performance in teleconference,
they perform better in teleconference. Thus, while it is shown that individuals have difficulty
in comprehending the discussion in both scenarios, they demonstrate improved performance in
teleconference.

(I) This study shows the MDTM to be more productive in face-to-face settings. There are
a number of findings that relate to the use of teleconferencing technology that contribute to the
debate on the nature of teleconference vs. face-to-face settings in interpersonal communication.
Results of comparison on the two scenarios are mostly reported in Chapter 10, and some of the
points are identified in the other chapters. The most important finding is that discussions in
teleconference take considerably more time and the case-controlled study reported in Chapter 10

finds that in teleconference::

1. The mean duration of patient case discussion is 56% longer;

2. The mean duration of a vocalisation is 64% longer;

3. There is a loss of flexibility of conversation;

4. There is no loss of overall predicted structure of the case discussion;

5. The use of artefacts is associated with a ‘doubling effect’ in the duration of vocalisation;
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6. The act of explaining exhibits the ‘doubling effect’ ;
7. It is easier for observers to get information from the dynamics of conversation;

8. A need is demonstrated for two simultaneous data channels in teleconference; one for images

and the second to see the remote participants;
9. There is a bias towards the audio source for information;
10. Remote clinicians exhibit greater need to connect to the large centre, than vice versa;
11. Co-ordination of the physical artefacts needed for case discussion is more difficult;

12. There is greater difficulty in achieving common ground in conversation.

Publications associated with this thesis are listed in Appendix K.

1.2 Research Setting

Multidisciplinary team working in patient management, especially cancer patient management
(NCCAC 2005) is advocated in clinical practice guidelines in many countries. As part of that
process, it is common practice to hold MDTMs to agree the patient’s disease stage and plan ap-
propriate treatment (Alberts et al. 2003). The cancer multidisciplinary team is now an established
part of hospital practice in the United Kingdom (Nicholls 2007) and the development of multi-
disciplinary models of patient care (which include meetings) is being advocated as a standard of
care for a wider range of illnesses (Windsor & Forbes 2007, Jefford et al. 2007). The practice of
multidisciplinary medical team meetings is expected to grow in coming years as the demand for
more meetings, where more patient cases can be discussed in greater depth, is realised.

Despite its importance in patient management, and recent technological advances that support
mobility and interaction, the MDTM utilizes relatively little technology in its proceedings. In order
to design appropriate technology to enhance the MDTM activity, the function and tasks of the
team at its meetings must be understood. This work contributes towards understanding of both
the MDT and its meetings, and of human behaviour in interaction with existing teleconferencing
technology.

Specific studies of MDTMs (such as Bauman, Winqgiust & Chin 2005) have tended to ex-
amine participation, attitudes (Macaskill et al. 2006, Fielding et al. 2005), decision-making and
acceptance levels among clinicians (Kee, Owen & Leathem 2004). Although difficult to under-
take and establish with certainty, several studies have attempted to demonstrate benefit in patient
treatment and survival outcomes (Houssami & Sainsbury 2006, Birchall, Bailey & King 2004)
and long term survival (Forrest et al. 2005). Others have demonstrated service benefits (Fleissig

et al. 2006, Jack 2005, Corrie, Shaw & Harris 2003). A couple of studies have examined MDTM
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in teleconference (Kunkler et al. 2006, Delaney et al. 2004). Kunkler et al. found slightly lower
levels of positive attitudes to telemedicine-delivered care compared to face-to-face MDTMs but
conclude, nonetheless, that videoconferencing facilitates multidisciplinary team working within a
managed cancer clinical network. Delaney et al. (2004) compared attendance and the number of
patient cases discussed and report that although more people attended the videoconferences than
the face-to-face meetings, most participants preferred the face-to-face MDTMs. The mean number
of cases discussed at Delaney et al.’s (2004) videoconferences was significantly less than the mean
number of cases presented at the face-to-face MDTMs on which Delaney et al. reported. Similar
to findings in this study, Delaney et al. found face-to-face MDTMs to be more informal and more
conducive to open discussion than those held in teleconference. In acknowledging the potential
benefits of teleconference, but reporting both success and failure in their teleconferencing initiative,
Delaney et al. advise that it is important not to overestimate the capacities of this communication

system to compensate for individuals geographical absence.

This study adopts a different approach to the study of MDTMs than those reported in literature.
Here, the MDTM is identified as a system through which services are delivered. General measures
of structures and participants’ ability to capture information are explored as well as a detailed, but
content-free, examination of vocalisation among active participants during PCDs. In examining

the use of teleconferencing at MDTMs, the impact on those parameters is examined.

The services provided by the MDTM clearly fulfil its roles and functions as a system to enhance
patient care (Newman et al. 2006) and facilitate learning (Jefford et al. 2007). The functions encom-
pass patient management, education, organization and social roles of the MDTM. The education
of under-graduates, post-graduates as well as professional development of medical and other staff
is a concurrent secondary function. Audit is facilitated and information managed through MDTM
activities. The social function of the MDTM, while secondary, is significant in its contribution to

staff morale and teambuilding.

This study of the MDTM includes how the MDTM interacts with related work processes.
While impact of MDTM practices on external processes is acknowledged, the main focus is on
issues for the MDTM in maintaining integrity in the services it provides and supporting its further
development. It is shown that, with respect to work associated with MDTMs, temporal rhythms

of execution of pre-meeting and post-meeting activities are critical for MDTM success.

How the meeting serves as a forum for collaboration, interaction and the generation of new
knowledge is examined through analysis of the role and behaviours of a typical MDT. Examination
of information flow among members of the team demonstrates the MDTM to be a valuable forum for
the exchange of information and the generation of new knowledge. All active participants are shown
to benefit from interactive discussion in PCDs. The MDTM is a social organization that relies on
high levels of individual co-operation and complex group dynamics to achieve the interpersonal

and inter-role communication level necessary for its success. Having a clear understanding of
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the information flows at the MDTM and interactions among team members is necessary when

considering appropriate technological support to improve the processes.

Elements that serve to enhance the effectiveness of the MDTM are examined as well as points
of vulnerability that threaten its dependability. The strengths and vulnerabilities in the MDTM
system are identified so that technological solutions can be proposed to enhance the strengths and
reduce frailty in the system. The effect of teleconferencing on the MDTM is explored and through
the identification of additional strengths and vulnerabilities introduced by use of the system, con-
tributes to knowledge of the work, the technology and human behaviour when interacting with it.
Identification of the temporal structure within a PCD, its stages and phases, provides a context

for the analysis of role interaction.

The co-ordination of pre-MDTM work with the extension of the MDTM to wider geographic
locations is shown to be made more difficult with teleconferencing and the disruption of rhythms
poses potential threats to dependability. An analysis of vocalisation patterns in PCDs demonstrates
difficulties related to coordination and awareness in teleconferencing, evidenced by increased time
spent in case discussion, longer vocalisation duration, some decrease in turn frequency and near
lack of informal exchanges. There is greater difficulty in achieving common ground and a more
collaborative effort needed in teleconference that poses challenges for CSCW system designers.
The effect is particularly pronounced for those roles who use artefacts to illustrate their findings
and have a need to explain or describe the basis for their opinion in teleconference. Despite
the difficulties, the overall case discussion structure is relatively unaffected by the addition of

teleconferencing technology into proceedings.

Although this study is confined to one hospital, a 963 bed facility where over 2,000 new cancers
are treated every year, these results will have significance for others, particularly tertiary referral
centres and teaching hospitals, which are likely experiencing similar changes. Furthermore, the
dynamics of interaction between hospital structures, organizational roles and work practices, rep-
resented in the MDTM, serves as an ideal setting to examine dependability in cooperative work,
especially for tasks that are executed through talk between different professional roles within a
group. Workplace studies such as this have the potential to shape the development of novel tech-

nologies to support activities in the organizations of the future.

In undertaking this extended ethnographic study, the work of a single respiratory multidisci-
plinary team meeting was followed, over the period October 2004 to September 2007, in a tertiary
referral, and teaching, hospital. Other teams and their meetings, both internal and external to
the hospital, were observed for verification of common processes and comparison in their detail.
Observation of the team at work and at their weekly meetings, the review of documents and image
artefacts, as well as interviews, questionnaires and exercises with members of the team were used
to gather data. Associated work processes were examined to put the meeting work in a larger

context. Detailed analysis of vocalisations at the meeting through the use of video recordings
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allowed for the identification of an internal structure to the discussion. A case controlled study
was used to investigate the impact of teleconferencing on the meeting proceedings. Working with
the team over the extended period of time provided a unique opportunity to study work processes,
team development within that timeframe, and valuable material that allowed the investigation of
the impact of teleconferencing on the meeting proceedings.

Team developments witnessed in the course of this work are documented. Trends in the wider
health care environment were examined that might affect MDTs and their meetings in the future.
Pressure to improve structures in healthcare service delivery and gain efficiency through the adop-
tion of communication technologies are escalating. There are some issues emerging with respect
to record keeping, developing group responsibility and medico-legal implications that will affect
MDTs (Sidhom & Poulsen 2006). Trends towards greater transparency in the conduct of tasks and
involving patients in decisions that affect them, are predicted to become topics for debate and real
issues. Given the potential that information and communication technologies afford change in work
practices, the adoption of appropriate technologies is not a simple matter. While the technology
itself may be ‘neutral’, the application of solutions will reflect fundamental values and attitudes,
including prejudices, and have the potential to cause disruption of service unless carefully man-
aged. It will be demonstrated in this work that the use of technology, organization processes and

human behaviour is closely intertwined.

1.2.1 Research domain

This study overlaps the areas of interaction analysis, human-computer interaction, collaboration,
healthcare management and organization theory, medical informatics, decision-making and the
application of information technology. The approach to the study, however, is mainly from a
Computer Supported Collaborative Work (CSCW) perspective because this approach allows for
the analysis and a synthesis that is considered most appropriate to satisfy the goals of the work,
i.e. the identification of technological support that would enable the MDTM services to become
more effective. The area of CSCW, where this work is being situated, is a multidisciplinary field
that values understanding how people co-operate to achieve common objectives, and in developing
computer technologies to support and enhance those people in their work. Rather than design-
ing systems that require people to adapt their behaviour in order to use the technology, CSCW
approaches aim to understand the activities of the user in their psychological, social and orga-
nizational setting to design acceptable technological solutions and is concerned with the support
requirements of co-operative work arrangements (Schmidt & Bannon 1992). The study method
adopted here is one of ethnographic enquiry, a method popular in CSCW research, which strives
for participatory, non-intrusive, observation when conducting fieldwork.

Interaction analysts and ethnographers have considered a heterogenous range of technologies,

systems and devices (Luff, Hindmarsh & Heath 2000), including video-mediated communication.
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There is a substantial body of work already undertaken on the use of video technology (Kathleen
E. Finn & Wilbur 1997) with which this investigation of the multidisciplinary team meeting can be
compared. Furthermore, contributions in the area of workflow technologies and media spaces, for
example ‘Common Information Spaces’ (Bannon & Bgdker 1997) are believed to provide potential

solutions to support the MDTM.

1.2.2 Structure of document

The methodology used in this study is described in Chapter 3 following the Introduction here
and Background to the project in Chapter 2. The equipment used at meetings is given in the
Methodology Chapter 3, Section 3.7, and the framework used in the analysis is presented in
Section 3.9. Ethnographic analysis, which describes the roles and structures of MDTM, provide
the material for the early chapters. Quantitative data gathered through exercises, questionnaires
and video recordings provides the basis for the detailed analysis presented in the latter part of
this work. The combination of qualitative and quantitative data serves a dual purpose: 1) to
understand the mechanics and function from the MDT members’ perspective and 2) to measure
the impact of the introduction of technology (teleconferencing) into the setting.

Chapter 4 presents the MDTM as a ‘System’that adds dependability to the patient diagnostic
and management processes. The professional roles involved, the meeting functions and the context
of the MDTM in overall patient management is explained, together with the temporal organization
of activities. The conduct of the proceedings is described and some implications for dependability
of the MDTM system following the introduction of teleconferencing are introduced.

Chapter 5 describes a patient case discussion (PCD) in detail. Discussion stages are defined,
as D-Stages, and the TNM lung cancer disease staging task that is undertaken in PCDs is briefly
explained. The chapter concludes with a description of the PCD in teleconference and observed
differences are highlighted.

Results of a questionnaire that asked MDT members about their requirements in a conference
system form the basis of Chapter 6. Issues concerning what people wish to see in teleconference
under different circumstances and the wish to be made aware of people observing the proceedings,
are raised. MDT members responses to what they wished to see when discussing artefacts vs.
patient symptoms are surprising. A high value was placed on being able to see remote people while
discussing radiology or pathology images across the interface. A reciprocally high value was placed
on being able to see radiology, or pathology, images while discussing patient symptoms. These
results are discussed in Chapter 6 along with members’ evaluations of MDTMs in teleconference
and co-located scenarios. Similar to some reports, teleconference does not rate as highly as co-
located discussions (Cohen 1982, Egido 1990) for PCDs (Kunkler et al. 2006, Delaney et al. 2004).
Specifications for a potential MDTM record are discussed in the context of MDT members concerns.

Having reviewed the overall system, the detail of a stylised PCD and the MDT members, the
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discussion returns to look at the pre-MDTM work in Chapter 7 from a different perspective. The
temporal organization of MDTM-associated work activities, a recognised interest area for CSCW
research, is addressed in some detail. Particular issues for specialist departments such as radiology
and pathology, both members of several MDTs, are considered. An example schedule is given and

problems are identified for hospitals that have implications for the delivery of services.

Given that radiology and pathology make significant contributions to all of the multidisciplinary
teams concerned with the diagnosis of organic disease, it would be reasonable to assume, (particu-
larly after the detail given in Chapter 7), that they may have little to gain from their attendance at
the MDTMs. However, Chapter 8 shows that the contrary is true. The importance of supporting
inter-professional collaboration is highlighted by demonstrating that the individual gain correlates
with the individual contributions made at the MDTM. The more individuals contribute to the

discussion, the more they gain in the process.

The continuing education and learning theme continues in Chapter 9. As well as having the
important role in patient diagnosis and management (that is explained in the earlier chapters), the
MDTM serves an important function in post-graduate specialist education and training, as well
as clinical training for interns and undergraduate medical students. Non-vocal participants out-
number the vocal participants by over 3 to 1 at MDTMs. These observer members of the MDT are
mostly medical doctors in post-graduate specialist training. There are also non-vocal participants
who take notes to help them in tasks outside of the MDTM. Chapter 9 reports on an exercise
undertaken with observer participants to measure their ability to capture information from the
proceedings and provides a proxy measure for issues in gathering information from the discussions
by more active members of the team. Comparisons are made between performance of the exercise
in teleconference and during co-located discussions. It is shown that respondents in the exercise
were more likely to agree with, and understand the basis of, the patient management decision
but were also more likely to (wrongly) believe that the patient would be cured as a result of the
intervention when the PCD was held in teleconference. Psychological distancing in teleconference
is thought to be partially responsible for this finding which may have implications for medical

opinions being offered in teleconference.

Before the final discussion and drawing conclusions from this study, the penultimate Chapter 10
investigates the effect of teleconferencing on the patient case discussion. Overall, for PCDs in
teleconference take more time than co-located PCDs. Results showing that there is a loss of
flexibility in conversation in PCDs in teleconference are presented first. Then, results of the case-
controlled study are presented, detailing differences in the vocalisation of different roles in each of
the D-Stages of the PCD in both teleconference and co-located scenarios. For roles with a function

to describe or explain, the effect is shown to be more marked than for others.

In the Discussion and Conclusion in Chapter 11, a pre- and post- MDTM workspace is proposed

together with a multimedia record of each individual patient case discussion that would be linked



1.3. TERMINOLOGY 11

Table 1.1: Terms used for meetings between different specialist clinicians
Term used (and acronym) Comments

Clinical Pathology Conference (CPC) greater emphasis on pathology
Clinical Radiology Conference (CRC) greater emphasis on radiology
MDT sometimes confined to cancer cases
Surgical risk management usually confine discussion to surgical cases
Tumour boards usually confine discussion to cases of tumour pathology
Multidisciplinary Cancer Conference (MCC)  same as Multidisciplinary Team Meeting (MDTM)
Multidisciplinary Management Team term sometimes used for Multidisciplinary (MDT)
Multidisciplinary Clinical Team term sometimes used for Multidisciplinary (MDT)

to the patient’s electronic record EPR (when implemented). Emphasis is placed on providing
meeting facilities that would enhance the work of the MDTM and make it more reliable. Solutions
are proposed that integrate the pre- and post-MDTM work into the meeting and support greater
interaction among team members during MDTMs.

Chapter 11 also discusses particular additional needs in teleconference to support collaborative

effort across the interface, decrease the psychological distance and increase common ground.

1.3 Terminology

Teleconferencing: The term ‘teleconference’ is used throughout this thesis to describe a live
connection using a telecommunications system supporting the provision of video and audio services
over a phone line. In literature, the term videoconference is also used to describe such a system.

Multidisciplinary team meetings: For the meetings being examined in this study, termi-
nology can differ between different countries, different regions and even within the same hospital
or group of people. Since commencing this study, the term used locally for this meeting has grad-
ually changed, reflecting the changing practices that are ongoing in organizational life. Some of
the terminology may reflect the historical development, or a slightly different focus. For example,
for the respiratory multidisciplinary team in this study, there was a long tradition of holding a
‘Clinical Pathology Conference’ (CPC) between the respiratory physicians and the pathologists.
Surgeons participated from time to time. The current MDTM where the radiologists, pathologists,
surgeons, oncologists and physicians all play an active role, has its origins in the old CPC meeting
and for many, the acronym CPC was always used. As new staff join the group and other staff
leave, the terminology has changed to reflect the shift in focus from being, primarily, an aid to
diagnosis for the physicians, to being a more complex multidisciplinary activity. Table 1.1 lists
some of the terms used and notes any slight shift of emphasis. In all of these ‘types’ of meetings
the PCD process is similar, i.e. clinical findings are reviewed in conjunction with data gathered
from investigations and a decision is made on the next step in the process.

Regardless of the emphasis, or the terminology used, the practices among these teams at their

meetings is similar and the work reported here will have relevance across a broad range of meetings
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between different medical specialities involved in patient care.



Chapter 2

Background

This chapter provides background information to set this study of multidisciplinary medical team
meetings (MDTMs) in context and to provide a perspective from which to consider the analysis
of results in later sections. Two distinct aspects of background are provided, namely, 1) the
theoretical area of CSCW, job design and team working in healthcare and 2) the background of

the multidisciplinary medical team who co-operated in this study.

In conducting this work, ideas were drawn from a number of subject areas that span medical
service research and organization psychology as well as computer science. Organization psychol-
ogy has significant contributions to make to CSCW and in this study, principles in interpersonal
communications, job design and team working are incorporated as they pertain to MDTMs and

are helpful in the design of solutions presented in later chapters.

Recent developments in healthcare working are outlined here at the outset to further contex-
tualise this study and highlight its importance. Results in this study have the potential to have
wide-ranging impact on technological developments in the health service, which will directly impact
on the quality of care for individual patients. Information is also provided here on medical team
working and where this study, (that is situated within a hospital), overlaps with CSCW theoretical
research interests. In order to avoid any ambiguity in the use of the terms ‘team’ and multidisci-
plinary teamworking in healthcare, compared with the usage of the word ‘team’ within industrial
settings, a brief overview is given of their operation within a hospital setting. In proposing design
considerations in Chapter 11, principles of job design were borne in mind that are outlined in
Section 2.3. Finally, in an effort to provide the reader with a sense of time and development in
this study, the chapter concludes with a short history of the multidisciplinary team under study
in Section 2.6. Specific quantitative data collection episodes are also provided in the timeline in
Figure 2.1. The data gathered during these periods form the basis of the material presented within

the following chapers.
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2.1 Multidisciplinary team working

Over recent years there has been significant growth in multidisciplinary team working (Ruhstaller
et al. 2006), because of increasing specialisation, advances in medical technologies (Batchelor &
McFarlane 1980), including teleconferencing, and recommendations by respected agencies (Wright
et al. 2007, Board of the Faculty of Clinical Radiology 2005, NCCAC 2005, Rasmussen & Bulow
2005, Alberts 2007, Calman & Hine 1995). These developments have led to a need for highly
specialised health professionals to engage in intense collaboration to provide effective services
(Arnaudova & Jakubowski 2005, Hall & Weaver 2001) and building multi-disciplinary (or inter-
disciplinary) teams to address the complex problems arising in patient care can reduce health care
system error (Qvretveit 1999).

The practice of having MDTMs is becoming increasingly necessary and MDTs and their meet-
ings now occupy a central role in developed health systems (Houssami & Sainsbury 2006). Patient
outcomes have been shown to benefit from having their treatment managed in a MDT setting
(Birchall, Bailey & King 2004, Sainsbury et al. 1995) and multidisciplinary team (MDT) working
is now advised as a better way of organising health services for patients, particularly cancer pa-
tients (Wright et al. 2007, NCCAC 2005). MDT practice has become widespread, particularly in
the United Kingdom, and MDTMs are being incorporated as a standard into cancer patient care
pathways in Europe as well as in Australia and North America (Nicholls 2007, Alberts 2007, Bald-
ing & Anderson 2007, O’Higgins 2006). As the benefits in cancer care are being appreciated,
MDTMs are being advocated as the standard of care for a wider range of illnesses (Windsor &
Forbes 2007, Jefford et al. 2007).

The ‘raison d’étre’ of the MDTM is to improve the service for patient diagnosis and manage-
ment. MDTMs are fora where the MDT members, specialists from different clinical disciplines,
meet to review patient cases, establish a diagnosis and disease stage, decide on the most appro-
priate course of management for the patient and co-ordinate those patient services among their
membership. The role and value of the MDTM in its contribution to patient care was underesti-
mated in the past, but respect for MDTMs is growing as the practice becomes more widespread.
The MDTM is where MDT members interact and through the activities more than one function
is implemented and several services are delivered that embrace patient management, educational
and organizational objectives (discussed in Chapter 4).

The MDTM developed from its role in teaching under-graduate and post-graduate medical
students and has its origins in clinical-pathology, clinical-radiology and surgical risk management
meetings (Wong & Birks 2004). It provides a forum for the introduction to new concepts and
techniques in both clinical and experimental medical sciences and has evolved in response to the
increasing complexities of patient care and demands for improved quality of services. Within
multidisciplinary medical teams (MDTs) each specialist role contributes his, or her, particular

skill and knowledge for the benefit of the patient. From the patient’s perspective the MDTM
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facilitates their review and management with the multidisciplinary team. For the hospital, the
group engages in on-going learning and thus becomes more educated. MDTMs give clinicians an
opportunity to broaden their experience through sharpening their diagnostic skills on cases that
are uncommon, involve difficult decisions, or that present specific diagnostic dilemmas. From the
organizational viewpoint, the MDTM facilitates the collection of information for audit purposes, it
serves quality improvement process objectives, allows for comparison between different investigative
procedures in the diagnostic process. Through the continuing development of personnel, it also
serves as an organizational learning forum. The MDTM thus contributes valuable information for
the development of quality improvement processes, including clinical practice guidelines, and can
be regarded as an organizational quality assurance mechanism. The MDTM can also be described
as a lateral process in the hospital that co-ordinates the multidisciplinary tasks and the hierarchical

investigative processes (Hatch 1997).

Just as an individual diagnostician must integrate data from a variety of sources (Cicourel 1990),
MDTMs involve the integration of information derived from several sources and the employment of
a complex decision making process whereby the best evidence-based therapeutic strategies can be
applied. There are certain items of information essential to this process, namely the patient’s case
history, the working clinical diagnosis, the radiology results, the laboratory results and the results
of various other diagnostic procedures that may be relevant e.g. ECG, EEG, pulmonary function
tests. Most of these items of information have to be laboriously gathered by hand making the
MDTM a very time consuming process for a considerable number of people. In addition it is not
uncommon for one or other of the items to have been mislaid, lost or erroneously filed rendering
the decision making process inadequate. The information used in MDTMs is largely available
in digital form (e.g. radiology, results of diagnostic procedures, histopathological and cytological
images etc.) with certain notable exceptions such as the clinical data. However, many of these

items are stored or manipulated on stand-alone systems with minimal integration.

The demand for meetings is growing, as practice guidelines are updated and more and more
organizations include MDTM in new revised recommendations. Experience among those who
have already implemented MDT working is positive. Large teaching hospitals, in particular, are
witnessing these developments and the increase in the number of multidisciplinary team meetings
(MDTMs) that results. It is argued that there is significant value in discussing every patient’s
case at a multidisciplinary meeting (Jefford et al. 2007). Some clinicians appeal that mechanisms
be explored to involve the patient in the decision-making processes affecting them (Edwards &
Elwyn 2001). It can be expected, given current trends for more multi-disciplinary teamwork that
involves the patient in their own treatment decisions, that patient’s expectations in the future will
include a DVD recording of their case discussion at a MDTM for personal (and perhaps, family)
review. While requests for such recordings have not yet been documented, requests are on-going for

new MDTMs, more lengthy MDTMs and more in-depth discussion on a larger number of patients.
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But for the full benefits of MDTMs to be achieved and potential be developed, improved solutions
are needed to overcome the difficulties being experienced that are documented in this study.

The pressures on MDTs to redefine their work, provide safer services of higher quality to
more people, and adopt new technologies to maximise efficiency are driving change in health-
care. There is a concern that with pressures for change, technologies may be implemented without
the impact being fully understood and ‘faults’, or system weaknesses, might be inadvertently
introduced into the work system that would negatively impact on patients’ lives (Koppel et al.
2005). It is acknowledged that part of the reason that technological tools have not always been
successful in their implementation is because they were often not designed with the needs and goals
of their human users in mind (Galegher, Kraut & Egido 1990, Carter, Garside & Black 2003). So,

with the maxim in mind that

“the future arrives of its own accord, progress does not”,

(Poul Henningsen, 1894-1957, Danish revolutionary and designer)

the aim is to identify ways that technology might be utilized to effect progress and would make
the MDTM more effective. Appropriate technologies cannot be identified without a thorough
understanding of the underlying activities and information needs, and the knowledge generation
achieved through collaboration and co-ordination among these workers.

Poor communications and failures in interpersonal interaction can account for 70-80% of errors
in healthcare (Arnaudova & Jakubowski 2005), and improving communication systems in health
services continues to engage researchers and practitioners. The MDTM is the main forum for
communication between members of the MDT and it is critical that support is incorporated into
meetings that will enhance the communication process and reduce the potential for errors and
misunderstandings. Given that traditional models of communication and interaction in healthcare
have relied on paper, and form driven mechanisms of communication and recording, more attention
needs to be given to supporting new models of interaction at work (Hardstone et al. 2004), such
as MDTMs. Understanding the dynamics of communication and the interrelationship between
communication and information tasks can be expected to help evaluate the role of technological
support (Coiera 2000). Thus, the examination of the information needs of medical specialists and
how MDT members collaborate and share information at MDTMs helps identify how technology
might be applied to support group activities.

The form of collaborative work done at MDTMs is considered to reduce healthcare system error
(Dvretveit 1999) by providing a ‘triple assessment’ in the clinical correlation of results from radiol-
ogy, pathology and the clinical findings that improves the quality of the diagnosis (O’Higgins 2006),
and improving co-ordination and communication among MDT members in treatment planning
(Calman & Hine 1995). For example, modern cancer treatment can involve chemotherapy and/or
radiation therapy and/or surgery administered sequentially, concurrently, or in combination, de-

pending on tumour variables, within a particular timeframe. Determining the best combination of
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treatment(s) for a particular patient, as well as co-ordinating the treatment can be problematic.

The MDTM is proving to be a useful forum to determine and co-ordinate appropriate treatment.

2.2 MDTMs and CSCW

Team meetings are essentially interactive in nature and it is explained in Chapter 5 how the work
at an MDTM is accomplished through talk, supplemented with the use of visual artefacts. There
are similarities to other areas of collaborative work that involve interpersonal communication in
group work such as hospital ward rounds, shift hand-overs (Munkvold, Ellingsen & Monteiro 2007),
analysis and planning tasks. Computer Supported Cooperative Work (CSCW) is concerned with
understanding “the nature and characteristics of co-operative work with the objective of designing
adequate computer-based technologies” (p.9, Schmidt & Bannon 1992) to support or enhance the
activities. CSCW approaches to analysing work, that follow information flows and ways that team
members collaborate are considered appropriate in this study.

Medical diagnosis is accepted to be an intellectually complex task and the product of complex
social processes (Cicourel 1990). The decision on appropriate clinical management of a patient is
also complex. Both tasks are undertaken in MDTMs and involve the construction and maintenance
of a shared representation of the problem which is achieved through talk and the sharing of visual
objects. It is proving difficult to support workplace activities, whether in a particular location
or dispersed geographically. Difficulties with the adoption of computer technology are emerging
(Galegher, Kraut & Egido 1990), such as in teleconferencing (Kathleen E. Finn & Wilbur 1997)
and prescribing systems (Koppel et al. 2005), and it is apparent to CSCW designers that a greater
understanding of the nature of the work is needed in order to support or transform it (Bossen
2002, Luff, Hindmarsh & Heath 2000). Researchers in the area have long recognised certain
difficulties and point out that in order to build effective systems we must understand the nature
of the group, the organization and social processes where the technology is to be applied (Horn
et al. 2004, Berg 1997, McGrath 1984).

The collaborative activities and social interaction in workplaces is of special interest in CSCW.
It is imperative that we understand how work is co-ordinated and collaboration is achieved in
practice and in context (Symon, Long & Ellis 1996) and the importance of socially organised
practices and reasoning that includes the use of artefacts (Hartswood et al. 2003). Howell (1991)
predicts that design considerations in the future will include affective, emotional, motivational and
social considerations. Design questions will not end with demonstration of superior performance,
but will extend into the realm of consequences for human interaction, morale, motivation and
quality of work life.

The work of a multidisciplinary medical team, the focus for this study, involves intense collabo-

ration that adds dependability to the overall patient management and diagnostic process (discussed
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in Chapter 4). The MDT can be described as an autonomous work group with collective auton-
omy to conduct their tasks. Such teams have become known as high performance work systems
(Buchanan & Huczynski 2004). Media spaces, workflow technologies and decision-support systems
are developments within CSCW that have engaged research and been the focus of some debate
within the field (Luff, Hindmarsh & Heath 2000), and have the potential to be usefully applied in
the MDTM context. Thus, reinforcing the decision that the area of CSCW is an appropriate place

to situate this work.

Despite the ready availability of low cost bandwidth (Anderson et al. 2007) and the recognition
that participants experience a discomfort when using teleconference (Ruhleder & Jordan 2001),
the lessons learned from the introduction of teleconferencing have been disappointing. Kathleen
E. Finn & Wilbur (1997) report that numerous studies have yielded conflicting results. Unless
the work conducted in video-mediated communication involves physical tasks (Fussell, Kraut &
Siegel 2000), negotiation (Short, Williams & Christie 1976) or communication among people with
different native languages (Veinott et al. 1999), videoconferencing (or teleconferencing) is not
reported to add any material benefit (over audio only) other than user satisfaction (Olson &

Olson 2003).

The collaboration observed at an MDTM differs from much of the collaborative work that has
engaged many researchers (Kathleen E. Finn & Wilbur 1997), in that the MDTM involves few
physical tasks. However, like some CSCW studies, the MDTM incorporates the use of artefacts as
an aid in communication (Whittaker 2003) and can be described as work that is conducted through
talk. Employees engage in order to achieve co-ordination and the MDTM involves an adoption of
formal procedures as well as dynamic interaction, depending on the nature of the individual patient
case under discussion. Opinions are exchanged, re-interpretation of data occurs, negotiation may
be involved, persuasion can be evident and consensus is achieved through verbal interaction, that
is sometimes supplemented with the use of artefacts. For the type of group under study, tasks are
executed through verbal articulation and the group becomes productive in the process. In other
words, the task is achieved through vocal interaction and there is no physical product, other than

notes from which records will be constituted afterwards.

Communication mediated by teleconferencing and ‘temporality’ are both topics of interest in
CSCW and recurring themes in this study because of their importance in the work of the MDT
and its MDTMs. Noting that ‘space’ can be bridged but time is fixed and proceeds slowly at a
fixed rate, Reddy, Dourish & Pratt (2006) observed that medical workers incorporate information
seeking into their practical everyday tasks and comment on how information is sought, provided
and managed through temporal rhythms, trajectories and horizons. The MDT at their MDTMs
is analogous to a ‘spaghetti junction’ of information flows with team members providing, seeking,
sharing information and generating new knowledge in the process (discussed in Chapter 8). The

maintenance of satisfactory temporal organization of the work in-between MDTMs is shown to be



2.3. JOB AND SYSTEM DESIGN 19

critical for a successful meeting. As well as issues for a single MDTM, problems are identified, in
Chapter 7, for the hospital in the maintenance of the many MDT that are needed to provide the
variety of specialist services delivered. Teleconferencing impacts on temporal work rhythms. As
well as PCDs taking longer, more time is needed for the co-ordination of radiological images and
pathology samples for discussion at the MDTM. These additional time constraints for teleconfer-
ence MDTMs pose potential threats to MDTM dependability and are discussed in Chapter 4.
The MDTM is a complex process, or high performance work system, that extends well beyond
the limited amount of time spent at the actual meeting. The study presented here shows that pre-
and post-meeting activities and work rhythms play a critical role in its success. In order to establish
success criteria against which recommendations can be made and further technological improve-
ment designed, the roles that MDTMs have in healthcare must be understood. These roles span
service functions as well as individual professional roles and group needs. The collaborative nature
of the patient diagnostic and management services, evidenced in this study, is complex and difficult
to analyse. Chapter 6 shows that to rely solely on participants’ stated views on what constitutes
essential teleconferencing functionality is unsatisfactory. Expressed views do not match observed
behaviour and determining appropriate technological support requires sophisticated analysis of

actions, information flow as well as function and work processes.

2.3 Job and System Design

While CSCW is the main perspective from which the work of the MDTM is investigated here, the
study also draws on ideas from research on job design that are considered relevant to the analysis.
The work of Hackman and Oldham (1980) is considered of particular relevance as it offers an
additional context in which to consider support for the MDTM and helps prompt design ideas
presented in Chapter 11.

The job characteristics model of Hackman & Oldham (1980) sets out the links between the
features of the job, the individual’s experience and outcomes in terms of motivation, satisfaction
and performance and places great emphasis on the need to build in autonomy and feedback into
work roles. The motivating potential score (MPS) is a measure of job satisfaction and potential
stress in the work. High scores are associated with well designed jobs and low scores characterise
jobs that induce high stress for workers that are generally made visible through high levels of

absenteeism, employee turnover and illness.

Skill Variety + Task Identity + Task Significance
3

MPS = x Autonomy x Feedback

Part of the design of jobs is the design of computer systems that can be effectively used by the
people in the job. Interaction design is concerned with developing products that are usable, and

providing an enjoyable experience is considered as important as being effective to use and easy
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to learn (Preece, Rogers & Sharp 2007). Usability design has its roots in the cognitive sciences,
and emotion and cognition are now known to be thoroughly intertwined in our brain functioning
(Norman 2004). In the design of work and computer systems, attention must be given to human
needs and functioning within the systems created. Attention to job design principles of providing
autonomy and feedback can be predicted to enhance the job satisfaction potential of the work
and deep analysis of local communication behaviours can help generate economically inspired
population-level explanations of information and communication technology use (Coiera 2003b).

Teams are generally accepted to perform better than individuals acting alone, especially when
performance requires multiple skills, judgements and experiences (Katzenback & Smith 1993) and
the design of systems of teamwork is an on-going challenge of management. Teams are considered
to afford their members greater learning potential, improve the utilisation of capabilities within
the group, increase personal job satisfaction as well as commitment to the organization and reduce
work stress (Steijn 2001).

As well as supporting the work of the team, the technology design needs to support good working
relationships and interpersonal relations among team members, which are considered crucially
important for effective teamwork. Interaction between people with some degree of continuity
between successive interactions will form the basis of an interpersonal relationship. Interpersonal
relationships that are task based, non-trivial, and of continuing duration characterise working
relationships and like social relationships, working relationships develop over time and can vary in
their stability, mutuality and efficacy (Gabarro 1990). Design interventions for the MDTM need
to take account of the delicate nature of interpersonal communication and relationships and strive
to support and strengthen the modes of communication.

The MDTM system being investigated in this work involves people working in particular roles
within a team, within a hospital, and interacting with technology in the course of their duties.
Looking at Hackman & Oldham’s (1980) job characteristics model suggests that great impact will
be achieved through building autonomy and feedback mechanisms into any technology that might
be usefully applied. Reinforcement, or on-going learning, for multidisciplinary teams is identified
as a key component in continuous quality improvement (CQI) interventions (Solberg et al. 1996)
and supporting interaction between team members, while helping the working relationships, can

be predicted to improve the MDTM performance.

2.4 Work Systems and Collaboration in Healthcare

The development of communication technology within the health services, and teleconferencing
technology in particular, is a reflection on the changing nature of healthcare delivery structures in
today’s society. As well as services such as radiation therapy being delivered nationally through

a small number of large centres (Hollywood 2003), traditional team structures are developing and
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reconstructing themselves into multidisciplinary teams and directorates.

Teleconferencing is being embraced in the context of this study as a technology that facilitates
service improvement and is economically efficient. The extension of the multidisiciplinary team to a
wider geographic area, through the use of teleconferencing is a reality (Kunkler et al. 2006, Delaney
et al. 2004). Services are currently being developed which rely on teleconferencing technology for
their delivery (Department of Health and Children 2001, Hollywood 2003, Coiera 2003a, Calman
& Hine 1995). Multi-disciplinary medical team (MDT) meetings being held over a teleconference
link are becoming a regular feature in many hospital settings. Ongoing pressures to deliver high
standard services to geographically distributed locations through the utilization of teleconferencing
technology is resulting in the implementation of systems without the full implications being investi-
gated or fully understood. While the introduction of teleconferencing has obvious benefits, the full
implications of this change (i.e. introducing teleconferencing) for MDTMs remain to be elucidated.
Furthermore, rapid rates of change can introduce stress into systems for which failure-prevention

mechanisms have not yet been identified.

The introduction of teleconferencing technology is shown in this study to impact on the internal
dynamics and functioning of the MDTM in Chapter 10, where results of video-supported analysis
are used to compare co-located patient case discussions (PCDs) with those held in teleconference.
There are undisputed benefits of teleconferencing and the interaction structure is not significantly
affected by the technology. But the finding that a case discussion in teleconference takes signifi-
cantly more time than a PCD in a co-located MDTM alludes to the practical difficulties introduced
by this practice.

This increasing use of teleconferencing for specific purposes, such as in MDT meetings, is
affording the opportunity to explore issues in the use of video technology that have not been
fully resolved (Finn, Sellen & Wilbur 1997). Although the usefulness of video-mediation in the
communication of detail on artefacts has been identified (Whittaker 2003), there is an on-going
debate on the value of video in computer-mediated communication (Olson, Olson & Meader 2000).
Furthermore, the interactive nature of medical work is only now being fully appreciated and issues
pertaining to how medical staff interact, and exchange information in the course of their work, are

emerging (Hartswood et al. 2003, Hardstone et al. 2004).

Within work processes in health care, it is usual for tasks to be conducted while adhering to
strict communication protocols (standard operating procedure, SOP). When staff are communi-
cating to one another, strict procedures are followed such as checking several items of information,
in sequence, and ‘signing off’ (and sometimes double checking by a second person) to indicate
these items were satisfactory. For example, three pieces of data for the patient identification: the
name, date of birth and hospital number. These three items are checked when conducting any
procedure or test on the patient (or sample from a patient). There are currently no ‘SOPs’ for

MDTMs. Practices have developed locally to the new service demands and groups communicate
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informally between different hospitals, to pick up ideas from others with regards to improving the
processes. The analysis in this study, as well as contributing to ideas for system design to support
the MDTM activities, serves as a foundation for the development of a set of protocols or guidelines

to be developed by the MDTs of the future.

2.5 Team working in health care

While individual workers in healthcare tend to communicate, and interact, on a one-to-one basis
with the patient and with colleagues in the conduct of their individual tasks, they work as part
of a larger group, or team. The term ‘team working’ is a tradition in healthcare, but differs from
the popular usage of the term in manufacturing industry and deserves explanation. Traditional
medical teams work within a limited, defined, specialist area and have an internal role hierarchy.
Consultant led, a clinical (medical or surgical) team has a number of non-consultant hospital
doctors of varying experience, ranging from several junior members (with little or no specialist
experience) to a small number of highly qualified and experienced staff. The size of a medical team
will be determined in the volume and nature of the service it provides. A large teaching hospital
can expect to have large teams. In typical teaching hospital, teams are grouped together into
larger units, or Departments, for administrative efficiency, and there is a ratio of approximately 1
Consultant to 1 Registrar to 1 House Officer to 1 Intern (the most junior member of the team).
The traditional medical team just described, represents a grouping of individuals in a functional
structure to deliver a particular service.

A multidisciplinary medical team (MDT) is not a team in the traditional medical sense of the
term. It is a relatively new development in healthcare and needs to be distinguished from both
traditional medical team models and also from the modern management concept of ‘team’. It
does not have the group task roles commonly identified in other work teams such as ‘elaborator’,
‘energizer’, nor maintenance roles such as ‘harmonizer’ or ‘compromiser’. Neither are individual
roles such as ‘blocker’, ‘dominator’ or ‘aggressor’ (Buchanan & Huczynski 2004) appropriate when
describing the behaviour of these types of teams. A multidisciplinary medical team (MDT), such
as those observed in this study, is composed of a number of traditional teams and an associated
number of other complementary, but individual, professional roles. Several teams, all of whom
have a common interest, (usually centering on a biological system, such as lung), group together
in a loosely coupled structure. Individual teams and individual MDT members work relatively
independently of one another in the course of their routine work. They are best described as a
number of distinct and separate, but related, professional roles coming together to agree how best
to progress the patient’s management, with the patient’s best interest in mind.

The respiratory MDT under study comprises those clinical staff in 3 medical respiratory teams,

2 surgical teams, as well as radiologists (2), pathologists (2) the MDT Co-ordinator, clinical (1)
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and medical (1) oncologists and their teams, physiotherapist (1), specialist nurses, data managers
and the technical support person. Altogether, over 30 individuals make up the respiratory MDT
and this group hold a once weekly meeting to review patient cases, establish a diagnosis, disease
stage and decide on the most appropriate course of management for the patient.

In the case of a clinical multidisciplinary team, such as the respiratory MDT, it is useful to
consider the members as individual specialists who conduct independent tasks before and after
the meeting. They also rely on each other’s contribution to facilitate the successful completion of
their individual roles. This support is provided through the MDTM, as well as through individual
contact during the week. For many of the MDT members, they do not work directly with one
another, day to day, but they are available on request to one another in the event of an emergency,

or difficulty, in-between meetings.

2.6 Team Development

It was already mentioned that a single team was used to provide the main data in this research.
While other teams were examined for comparison purposes, and points of similarity or difference
are sometimes noted, the respiratory MDT at St. James’s hospital co-operated in allowing data
to be gathered from their work. There are some points worth documenting with regard to this
team, and their development over recent years. In observing that groups develop and change
systematically over time, Arrow et al. (2004) comment that team development is a central theme
in group development work, which seeks to characterise the ways in which groups and systems
change over time.

This study is not attempting to investigate the development of this team, nor address team
characteristics that might influence the adoption of technology. The team was chosen because it
represents a typical multidisciplinary medical team team. It has a relatively long tradition and
demonstrates stability; meetings are never cancelled, (at least not within the living memory of any
team member), the meeting is well attended and the team demonstrate an interest in on-going
development of their work at MDTMs.

This section briefly documents the developments over recent years for the respiratory MDTM,
for information purposes, as well as landmarks in this study. Figure 2.1 is a timeline of significant
events over the period of this work. The respiratory MDT is in existence over 25 years and has
embraced change as opportunities presented. Over that period the meeting has grown to become
an important hub in patient management and changes are on-going. It can be expected that these
trends will continue into the future.

The preparation of the project proposal commenced in early 2004. At that time the team used
an overhead projector and a microscope with T.V monitor attachment at their meetings. A set

of lightboxes (explained on page 38) were also available. As part of an initiative to foster collab-
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oration in cancer research and development between Ireland, Northern Ireland and the National
Cancer Institute in U.S.A., reported in Martino et al. (2003), a teleconferencing system (called
Telesynergy(@®)) was made available at St. James’s hospital, in the same building where the respira-
tory MDT held their weekly meetings. The team moved location in June 2004 and held their first
meeting in teleconference the following month (July 2004). The first initiative (with hospital x)
did not develop into a regular event, because of difficulties in scheduling. The scheduled time, 0800
hours on Monday mornings, did not prove satisfactory for hospital x. However, a later initiative in
November 2004 to link in teleconference with Tullamore regional hospital led to a twice monthly
event between Dublin, Tullamore and Mullingar in the Midlands region, from January 2005 that
continues at this time. A further teleconferencing initiative with Letterkenny regional hospital,
in December 2006, has led to a twice monthly event since January 2007. Currently, on the first
and third Mondays of each month the MDTM at St. James’s (Centre A) links with Letterkenny
(Centre D), and on the second and fourth Mondays there is a simultaneous link between Dublin,
Tullamore (Centre B) and Mullingar (Centre C).

Over the period 2004 to 2007, a number of significant changes have taken place. A MDT
Co-ordinator Manager and 3 MDT Co-ordinators were appointed in January 2005 to help in the
management of records, before and after meetings. Following an initial training period an MDT
Co-ordinator was assigned for each of the main MDTs and the respiratory MDT gained a new
member in March 2005. After the establishment of the MDT Co-ordinator role, it was agreed that
all requests to have patients discussed at meetings would be directed to the MDT Co-ordinator,
who would then gather the necessary materials to be reviewed by the pathologist and radiologist
for the MDTM. It was further agreed to have a ‘cut-off’ time for adding patients to the following
Monday’s MDTM agenda. The ‘cut-off” was to facilitate the gathering of all the required materials
and allow time for pre-MDTM review. In November 2006, this ‘cut-off’ was revised to the earlier
time of Thursdays at 11.00am. In January 2005, a practice was initiated to project details of
the patient under discussion during case discussions. This initiative was welcomed but the initial
template was changed a year later, in an effort to improve the display of information. That revised
template is currently displayed throughout the PCD on a side wall of the meeting room (and will
be discussed in Chapters 6 and 9.

The MDTMs continue at this time, sometimes with difficulty because of the volume of work and
issues with timing and scheduling. Bank Holiday Mondays cause a set-back, for example, because
of four full routine working days instead of 5. But the group are optimistic and hope to develop
the meeting further, in time, once some practical timetabling issues are resolved. It is likely that
more time will be allocated to MDTMs to enable more patients to be discussed in greater depth as
the practice develops in the future. It is imperative that the means to improve dependability are

identified and incorporated into routine practice for the full benefits of MDTMs to be achieved.
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Figure 2.1: Timeline showing developments for the MDTM and landmarks in this study
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Chapter 3

Methodology

This chapter describes the work undertaken in conducting this study and the methods used. The
general approach adopted will be outlined first and specific methods will be described in Sections 3.1
through to 3.7 where it is explained how each method contributes to the goal in this study. In later
chapters, when the results of a particular aspect of the study are being reported, the specific method
used in gathering the data for that chapter will be detailed further. A number of methodologies
are used because they complement one another in many respects, and also because they serve to
minimise the limitations and biases of the individual methods employed.

Computer Supported Co-operative Work (CSCW) is concerned with the need to support mul-
tiple people working together using computer systems (Preece, Rogers & Sharp 2007) and provides
a useful approach in this study of MDTMs. CSCW approaches to analysing work, and to ar-
ticulate ways that team members collaborate are drawn upon in this study. The methodology
employed here combines an ethnomethodologically-informed ethnographical approach of Randall,
Harper & Rouncefield (2007), Hughes et al. (1993), Crabtree (2003) and Harper (2000) to video-
based interaction analysis (Jordan & Henderson 1995) in the context of the tasks (van der Veer,
Lenting & Bergevoet 1996) and content-free dialogue analysis (Dabbs & Ruback 1987, Jaffe &
Feldstein 1970), with a focus on case discussion structure. Understanding work and organization
“from the inside” can provide insights into the organizational situatedness of the work, the meth-
ods and practices through which work activities and interactions are assembled, and is useful in
the design of technology to support it (Dourish & Button 1998).

This work investigated the temporal organization of activities, at macro and micro levels,
through unobtrusive observation by being part of the group under study. The method is closer to
the ethnomethodologically-informed ethnographical approach of Jordan & Henderson (1995) and
of van der Veer, Lenting & Bergevoet (1996) than others (e.g. Crabtree 2003) who reject the use
of any theoretical framework and rely exclusively on a rigourously descriptive mode of research.

This study utilises a framework as an aid in the conceptualisation of the nature of the subject
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material and to guide the research (Section 3.9), and does not rely exclusively on description. As
well as using quantitative data to support analysis of the events at a micro level, data were also
gathered at a macro organizational level to investigate the phenomena from a broader perspective.
van der Veer, Lenting & Bergevoet (1996) note that CSCW work stresses the importance of group
phenomena and organizational structures and this approach is considered useful in examining the

work of multidisciplinary team meetings.

Becoming incorporated into the team facilitates unobtrusive observation which are verified
through the use and analysis of questionnaires, exercises, interviews and video recordings. Com-
bining qualitative and quantitative data facilitates a deep understanding of the activities and allows
testing and reviewing of observations. Furthermore, the collection of qualitative and quantitative
data allowed for the comparison of users expressed requirements and beliefs with their exhibited

behaviour.

The MDTM is a complex work situation where facts and opinions are pooled, and ideas gen-
erated, questioned and refined among a group of specialists. This activity serves a number of
functions that include patient management, organizational learning and team building (which are
described in detail in Chapter 4). Analysing the MDTM to elicit system requirements that will
inform the design of technological support for this type of activity is not straightforward, and no
single method is readily available. Following the approach of Randall, Harper & Rouncefield (2007)
to focus on the nature of the work itself, and the information flow rather than the interactions
per se, a number of tools and perspectives were drawn upon to understand the tasks involved and
the difficulties experienced by staff in the conduct of their work. The notion of the MDTM as a
‘system’ (described in Chapter 4) pervades this work, as well as theoretical concepts and ideas on
work flow, organization, job design and team work. In keeping with current notions of work design
in healthcare, the patient is considered central to all the work processes and tasks undertaken, even
though this may not be explicitly stated in the text. Along with the principle of the Hippocratic
Oath to ‘do no harm to anyone’, lies a principle for healthcare workers, to have the interest of the
individual patient in mind when conducting work on his/her behalf. So too, is this value, to hold

the patient’s best interest as central to the activity, embedded in this study.

How team members interact during MDTMs provides evidence of the information flows during
the activity, and helps understand the nature of the task and difficulties in the conduct of the
work. Seeing the people “being ordinary” in the conduct of the work is important for analysis
(Sacks 1984), and observing people at meetings and while conducting their pre- and post- MDTM
tasks was valuable in this regard. Ideas from the school of Interaction Analysis Jordan & Henderson
(1995) were found useful, particularly in the use of video recording and in identifying the internal
structures of the patient case discussion. Since the work of the MDTM is conducted through ‘talk’
and the use of artefacts, and technology is utilised to mediate among the team members, the use

of conversation analysis tools is considered appropriate (Randall, Harper & Rouncefield 2007) in
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conjunction with the detailed description of the cognitive activities during a patient case discussion.

The nature of the MDTM work and interaction of participants at the meeting can be analysed
from a number of perspectives. The MDTM system, described in Chapter 4, was developed
following information learned through observation and the examination of the patient management
workflow. This view of the MDTM system is examined in closer detail in Chapter 10 when an
individual PCD is described; and a macro view of the MDTM system is presented in Chapter 7.
The data gathered that served as the basis for these descriptive chapters consisted mainly of

MDTM observation (summarised in Table 3.1) and review of organizational records.

The approach in Chapter 5 overlaps the foci for analysis identified by Jordan & Henderson
(1995) which allow for analysis from the start of the meeting to finishing. The content-free anal-
ysis of turn-taking described by Dabbs & Ruback (1987) and Jaffe & Feldstein (1970) allows
measurement of the effect of teleconferencing on case discussions in MDTM’s internal environ-
ment reported in Chapter 10. This content-free analysis of vocalisation serves as a useful tool by
which the effect of teleconferencing on interaction is measured. It is considered an appropriate,
and relevant, tool since it allows a direct measure of the effect of the change in the technology

(teleconferencing) on the communication tasks involved.

A questionnaire served as the basis for the data reported in Chapter 8 which examined the
MDTM and the PCDs primarily from the perspective of the active participants. The objective in
distributing the questionnaire was to elicit a self-assessment of the value of the discussion among
the different specialists. This method proved useful since all of the senior members of the team
responded. Questions were completed in private by each of the specialists, thus avoiding any direct

researcher influence on the users’ responses.

In consideration of the multifunctional nature of the MDTM, an exercise described in Section 3.4
(and reported in detail in Chapter 9) was directed at the observer participants who attend the
meeting for educational purposes. As well as aiming to explore the educational value of the PCD,
the exercise was designed to serve as a proxy measure for some roles who take notes at MDTMs
as part of their responsibilities.

A principle was adopted not to interfere with the work of the group, and to respect the time
constraints of individual medical staff by gathering data by the least obtrusive methods possible.
Table 3.1 summarises the work undertaken in gathering data to inform the analysis in this study.
Table 3.1 shows the periods in which the different data gathering data tasks were undertaken, the
range of MDTMs observed and the amount of time spent at meetings. Some of the MDTMs were
held in teleconference and the development of this practice over the period of study is described
in Chapter 5. Structured, semi-structured interviews, evaluation exercises and questionnaires were
used to check observations. Policy documents, hospital (organizational) records and artefacts were

reviewed throughout the period of study (2004 -2007).

The meetings of the Respiratory Multidisciplinary Team (MDT) at St. James’s Hospital,
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Method Objective Time period Note
Attendance at local MDTMs  Observation April 2004
Respiratory 1.5 hr weekly start Oct 2004  through >300 h
GI comparison observation >120 h
Lymphoma comparison observation to >120 h
Urology comparison observation September >T70h
Head and Neck comparison observation 2007 >T70h
Breast 2005 - 2006 > 70 h
Haematology 2005 15h
Gynaecology June 2007 2h
Attendance at remote site for remote perspective Summer 2005 2 MDTMs
Attendance in other Country for comparison Dec 2006 2 days
Interviews throughout period under study
Artefacts
(including MDTM records) throughout period under study
Questionnaire 1 To establish attitudes, at outset of study, 2004
Questionnaire 2 Seeing Artefacts / People May 2005 Chapter 6
Questionnaire 3 Information Sharing Nov 2006 Chapter 8
Exercise Information Gathering Nov 05 - Jan 06 ~ Chapter 9
Digital Recordings Quantitative data and From April 2005 Chapter 10

verification of observations thru” Feb. 2007
intermittently over period of study
in conjunction with audio-visual recordings

MDTM Evaluations

Table 3.1: Summary of work conducted for analysis of MDTMs
Dublin, was the principal setting for this study. Members of the respiratory MDT served as
the main subjects, co-operated in questionnaires, interviews and the exercises described. All quan-
titative data were collected from this respiratory MDT. Other group meetings were observed for

comparison and to prompt investigation of any differences that exist (as documented in Table 3.1).

There were two phases to the work. The first concentrated on understanding the tasks and
workflow of the MDT and the second phase involved more quantitative data analysis on the effect
of teleconferencing on the proceedings. The first phase involved ethnographic study of co-located
meetings, semi-structured interviews, a questionnaire and the study of policy documentation and
artefacts. The aim was to elucidate the roles, overall structure and information flows (described
in Chapter 4). No video recording of co-located meeting proceedings was involved in the initial
phase. Neither was any remote link using the Telesynergy® system employed. Up to 40 people
were in attendance, at weekly MDTMSs, over the period under study, of whom 10 were consultant
clinicians (3 female, 7 male) and regular participants. In the second phase video recording of
proceedings was undertaken and exercises (see Appendices) were conducted to gather specific data
for quantitative analysis and reported in later chapters. All data in this study were analysed
using the Statistical Package for the Social Sciences (SPSS, version 11). Comparative analyses of
differences were conducted using the Student’s t-test or Chi-square y? tests as appropriate. Tests
used are indicated in the respective Tables. Statistical significance was defined conventionally as a

value of p < 0.05. Ethnographic observation was continued throughout the entire period of study.
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While researching the practices of the MDTs and their meetings, permission was sought and
given to attend proceedings (explained in Section 3.8). When ethnographers engage in the study of
a task domain they aim to become a participant observer with the status of ‘apprentice’ (van der
Veer, Lenting & Bergevoet 1996). Being accepted as an observer in the group in early 2004 achieved
the status achieved by many ethnographers and this assimilation into the group under study
followed standard ethnographic practices. By Summer 2005, training was offered and accepted,
to operate the Telesynergy® equipment and formally facilitate the MDTMs by opening access
to the building and meeting room, operating the equipment and securing the premises after the
conclusion of proceedings. Being incorporated more fully into the group and being able to fulfil a
team role while conducting the research transformed the ‘apprenticeship’ to an ‘insider’ status and
served to further enrich the role of participant observer. Over the period of research, demonstrating
reliability by always having the meeting room ready for the weekly meeting, fulfilling delegated
responsibilities (such as reminding remote consultants of scheduled teleconference connection),
and on-going communication, helped develop and maintain trust. As well as the weekly MDTM,
invitations were extended to attend other meetings between members of the team and to observe

occasional bronchoscopy and surgical procedures.

3.1 Meetings

Attending meetings as a participant observer was aimed at gaining close familiarity with the tasks
conducted by MDT members at MDTMs through intensive involvement with the team in its
natural setting. The direct observation of behaviour at meetings was central to data collection in
this study.

Co-located meetings were observed at St. James’s Hospital (Centre A) for over 14 months. St.
James’s is the largest acute general hospital in Ireland and teaching hospital for Trinity College.
It has 963 beds and provides an extensive tertiary cancer care service.

After the first 6 months, in late 2004, teleconferencing using the Telesynergy® system (Center
for Information Technology & National Institutes for Health 2007) was introduced. Since early
2005, teleconference links are scheduled twice monthly to hospitals in Tullamore (Centre B) and
Mullingar (Centre C), both smaller regional hospitals in the Irish midlands. Centres B and C
have Polycom Teleconferencing systems installed. In December 2006, a teleconference link to
Letterkenny (Centre D), a regional hospital in the North-West of Ireland, was initiated. A twice
monthly link was formally established in January 2007 with Centre D. A reduced version of Telesyn-
ergy® system, developed in conjunction with the full Telesynergy® system is installed at Centre
D. It is planned to install the reduced Telesynergy® system at Centres B and C in the future. All
connections are via ISDN lines.

Weekly meetings of the respiratory MDTM were observed over the 3 years of this study. Weekly
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meetings were also observed of the Head and Neck MDTM since early 2006 when they arranged
their meetings to precede the respiratory MDTM and requested facilitation. Request was also
acknowledged to facilitate the urology MDT meeting in mid-2005 when it was first initiated and
meetings have been attended since then. In addition, MDTMs of the Gastro-Intestinal (GI),
Haematology, Lymphoma and Breast Head and Neck were facilitated and observed for comparison
purposes from time to time. Over 600 hours of co-located meetings were observed and approxi-
mately 80 hours of multidisciplinary team meetings, with simultaneous link to two remote hospital
locations, B and C, were observed and approximately 4 hours in a single link with hospital D were
attended. Observation at MDTMs was mainly at the large teaching centre, Centre A, but tele-
conferences were also attended at remote hospitals Centres B and C, in order to observe different
groups and perspectives.

Currently the respiratory MDTM at Centre A links with Centres B and C on the second and
fourth Mondays each month at 0815, and links with Centre D on the first and third Mondays at
0900 hours. No MDTMs take place on Bank Holiday Mondays. So far, alternative arrangements
have been made with Centre D to connect on the second Monday of a month with a Bank Holiday,
to deal with cases that require discussion. Meetings have been conducted with connections at 0815
to Centres B and C that lasted 30 minutes and a second teleconference session at 0900 with Centre
D.

Respiratory services in the midlands area are delivered through Centres B and C in co-operation
with one another. The respiratory physician is based in Centre C and the medical oncologist is
based in Centre B. The medical oncologist at Centre B provides all the medical oncology services
in the area and also links weekly with the GI MDTM and monthly with the Lymphoma MDTM.
These meetings were observed for comparison with the Respiratory MDTM proceedings.

A 2-day visit to the Western General Hospital in Edinburgh was arranged in December 2006
to observe practices of the breast MDT and their meetings in order to compare work practices in

a different jurisdiction and support validation of this study.

3.2 Interviews

Although the interview, as a method to understand users is considered to be a failure (Randall,
Harper & Rouncefield 2007), it was considered reasonable to make use of the interview as a re-
search tool in this study, since it is being used in conjunction with other data gathering methods.
Interviews with team members, individually, allowed for the exploration of ideas, the checking of
observations and the opportunity for team members to raise issues of concern. While interviews
provided an opportunity to communicate directly with the researcher and build rapport, because
of the time pressure on team members and the need to be sympathetic to their situation, more

rapport was in fact achieved though regular attendance at meetings.
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Semi-structured interviews were held with the consultant and senior medical personnel as well
as the paramedical and clerical attendees. Having specific questions in mind helped gather data
in a systematic way and being flexible allowed the exploration of ideas that arose in discussion.

Medical and surgical interns were not formally interviewed: their participation is transient due
to the nature of their work contracts. More experienced non-consultant clinical staff were asked
about work practices and routines. Time constraints on the multidisciplinary team members, its
leaders particularly, meant that interviews were often short, and taken when an opportunity pre-
sented. It was sometimes only possible to interview surgeons, for example, in-between operations,
or talk to medical staff in-between bronchoscopy sessions. More lengthy interviews, in more appro-
priate settings, were possible with less senior staff. Any information that was accessible through
non-consultant staff was gathered at their interviews. Time spent with consultant staff was used to
verify information gained from others and to answer questions known only to consultant members
of the team. The constraints under which staff were interviewed may have served as, what Harper
(2000) calls, a “ritual induction”. Seeing the specialists in their “coal-face” setting helped gain
more understanding of the difficulties and complexities of the work of MDT members and helped
become acquainted with staff.

The interviews afforded opportunities to confirm observations and interpretations and they
served as important opportunities to interact with team members and, through interaction, build
rapport and develop trust. The interviews also contributed to a richer understanding of the work

of the multi-disciplinary team and difficulties for medical and nursing staff in today’s climate.

3.3 Questionnaires

Questionnaires are traditionally used to investigate questions in a sample from a very large popu-
lation. However in this study, because of the difficulty in conducting interviews and the fact that
all the group was issued with the questionnaire, it was considered reasonable to use this method.
Questionnaires proved useful in gathering specific data for this study. Short questionnaires neces-
sitated little of the participants’ time and allowed for quantitative analysis later. Indeed, short
questionnaires proved more successful than lengthy interviews. All questionnaires were distributed
before a MDTM and collected afterwards. Team members tended to complete the questionnaire
either before the start of a meeting, or they remained for a couple of minutes at the end of the
meeting to complete it. Occasionally a member took the questionnaire and returned it by post,
some time later.

Questionnaires were distributed at the outset of the study to assess participants’ experience
in the use of technology and their general attitudes towards it. A follow-up questionnaire was
distributed one year later, following 8 months of teleconferencing experience, to establish any

change in attitude towards video and answer more specific questions raised through ethnographic



34 CHAPTER 3. METHODOLOGY

observation. Questionnaires and face-to-face interviews with remote participants were conducted
in their natural work setting in hospitals B and C. A third questionnaire was issued in Autumn

2006 to formally investigate information exchange and sharing among MDT members.

3.4 Information Capture Exercise

An exercise to assess observer participants ability to gather data from case discussions, reported
in Chapter 9, was undertaken over 6 weeks in the Autumn of 2005 and early 2006. December and
early January were avoided because of possible seasonal disruption over Christmas and the New
Year. Measuring the observer participants’ ability to capture information from the proceedings
served as a proxy measure for same by others who gather data as part of their role within the
team and also to provide a measure of the educational value for those participants who attend to
broaden their experience. The information capture exercise is reported in full in Chapter 9. This
was the only ‘test’ conducted during MDTM proceedings. All other data gathering methods that
involved the MDTM participants, i.e. questionnaires and interviews, were conducted outside of the

MDTM setting.

3.5 Video recording

A sample of over 30 hours of video-recording at 20 MDTMs, with over 350 patient discussions, was
collected at Centre A to verify observations and allow for detailed inspection of speech patterns
of behaviour. A single recording of one meeting was taken at Centre B, to compare with the
recording of that same meeting at Centre A. Having simultaneous recordings from both sides of
the teleconference interface allowed for the different perspectives to be reviewed.

In order to minimise intrusion on the meeting activity, the video camera was placed at the back
of the room and, after initial set up, was left unattended for the duration of the meeting. A test
recording was taken one week before data collection to allow participants to become familiar with
the presence of the camera and check methodology. Thus, effects resulting from the introduction
of recording equipment to the meeting room were minimised. The focus of the camera was towards
the front of the room, recording the artefacts being exchanged, screens that people were looking at
and the backs of the main participants. This vantage point allowed the recording of the speakers
head turning and direction of gaze as well as giving an indication of their gestures. In addition, a
recording on S-VHS was taken of the images displayed on plasma screen throughout the meeting.

Potential medico-legal and confidentiality issues with regard to video recording were overcome
through undertakings that the video would be used only for the purpose intended, i.e. for this
study only, and that tapes would be destroyed following collection of annotation data.

The meetings that were video-recorded included meetings facilitated by different technical sup-
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port operators to ensure that bias was not introduced by having a single operator. However, the
role of technical operator at meetings is not an autonomous role, but relies on cues. The choice of

input for the screen display is prompted throughout the proceedings by the MDTM participants.

3.5.1 Video Analysis

After converting the S-VHS recording to digital format, the recordings were synchronised and
annotated using the Elan Linguistic Annotator (MPI 2005). The annotations were then analysed
in a statistical package.

Analysis of talk provides a perspective which emphasises the interactive nature of human be-
haviour and findings from interaction in conversation have been found useful in informing the
design of interactive systems (Norman & Thomas 1991).

Following the methodology employed in Dabbs & Ruback (1987) and Sellen (1992), individual
turn-taking in speech contributions to the meeting were annotated for each case discussion. Mea-
suring absolute turn times in this way is context independent, since it relies on intervals of talk and
silence, and therefore avoids biases in annotation of turns (Jaffe & Feldstein 1970, Sellen 1992).
Measurements of the dialogue elements are reported in Chapter 10 to provide quantitative mea-
surement of the effect of the introduction of teleconferencing on MDTM proceedings. Analysis of
the content-free dialogue measures also identified a structure to the patient case discussion event
that is 1) context sensitive, 2) content independent and 3) facilitated the elucidation of a protocol,
or participation structure (Jordan & Henderson 1995, Dourish 2004) followed during patient case
discussions.

Two sets of detailed measurements of dialogue elements were undertaken and are reported here.
The first set is an initial analysis of recordings, which comprised discussion of 53 cases' in both
co-located and teleconference sessions and was reported by Kane & Luz (2006).

The second analysis is a case-controlled study that was conducted following the recording of
over 30 hours of recordings at 20 MDTMs and is reported fully in Chapter 10.

Definitions for the dialogue elements used namely, ‘turn’, ‘group turn’, ‘silence’ and pauses are
given in Chapter 10 where the findings on their analysis are presented. Speaker switches, overlaps
and simultaneous speech patterns were not annotated for these meetings as the proceedings are
relatively formal, structured and occurrences of these phenomena were rare.

As well as identifying individual patient case discussions, the case type, managing Consultant
and type of referral, i.e. if it was a local GP or tertiary referral, was noted for each case. Annota-
tions were also made of the screen display recording, synchronous with speaker turns and pauses,
in order to conduct the analysis reported in Chapter 6.

The analysis of artefacts was not conducted on the entire set of recordings because the wiring of

LOf these, 5 cases were excluded because they represented interruptions in the normal proceedings and did not
contain complete patient case discussion.
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the S-VHS recorder, which was used to capture the screen display, did not allow for the recording
of images from the St. James’s network. Due to organizational issues, concerning patient privacy
and data protection, assess to the hospital Picture Archive and Communication System (PACS)
was made available only through a special extension of the St. James’s computer network. The PC
with the Telesynergy® system is connected to the Trinity College network and although buildings
are located on the same site, St. James’s hospital and Trinity College buildings are on different
computer networks. Telesynergy® is installed in the main Trinity College building at St. James’s,
with a link to the Trinity College network only. Thus, recordings of the screen display, post-PACS
implementation are blank whenever an image is being shown from PACS. It would not have been

possible to differentiate between the display of blank screens and radiology images from PACS.

3.5.2 Quality Assurance of Annotation

All annotations were gathered by the researcher. Having one person conduct this work ensured
consistency in any bias introduced. To ensure quality some segments of recording were annotated
twice, (in duplicate) independently. Comparison of both sets of annotations was acceptable with
an error rate of approximately 1-2%. As a further quality measure, annotations were randomly
checked for accuracy in timing and labelling both by the researcher and individual volunteers
external to this study. If a random check of 10 annotations in a case discussion were considered
accurate, that case discussion was not checked further. If a single major inaccuracy, or more than
3 minor inaccuracies, was found when checking a case discussion, the entire case was redone and
checked until satisfactory. For the selection of the 54 cases for detailed comparison, each case was

rechecked, using the random check of 10 annotations, before being included in the study.

3.6 Hospital Records

Work processes, departmental records and artefacts including policy documents were reviewed.
Work processes were documented (reported in Chapter 4) by talking to staff, observing work at
clinics, bronchoscopy sessions, and staff at work in radiology and pathology departments. Patient
notes tend to be structured and data is collected in systematic ways. Sample forms were gathered
to examine the information collected at different parts of the work processes. The main policy
document guiding the work of the respiratory MDT is O’Connell (2004). Internal Histopathology

Department records were used to gather data for Table 7.3.

3.7 Technology used at meetings

A dedicated meeting-room, with a Telesynergy® workstation, a SMARTboard™ installed, and
a light-box, is used for MDTMs at the main centre, Centre A (Figure 3.1). Telesynergy® is a
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multimedia, high resolution medical imaging workstation and is described in detail by Kempner
et al. (1997), Martino et al. (2003) and McAleer, O’Loan & Hollywood (2001). The workstation
comprises a Tandberg 6000 teleconferencing unit which provides camera and screens; a document
imager; a high definition videocassette recorder; a microscope with electronic stage and digital
camera; a desktop computer; high definition monitors and other tools for pointing and drawing
(Center for Information Technology & National Institutes for Health 2007). (At time of writing a

new radiologist PACS reviewing workstation is being installed but is not yet operational.)
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Figure 3.1: Telesynergy® set-up and meeting room. The SMARTboard™ is installed on the right
adjacent wall (out of view).

The system provides full-duplex audio and high quality video. There is no perceivable audio
or video lag when using the system. A SMARTboard™ is used for additional display purposes
on the right adjacent wall in Figure 3.1, that is out of view but whose location is shown in
Figure 5.1. Images are projected from the desktop computer onto the SMARTboard™ using the
ceiling mounted projector.

This meeting room is used by the team under study for its weekly MDTM (Centre A). The
Telesynergy® system and SMARTboard™ are used at both co-located and teleconference meetings.
During a MDTM, the plasma screen is the main focus of attention and the SMARTboard™ serves

as a secondary, but continuous, display of details of the patient under discussion. The secondary
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display is not visible to remote participants in teleconference. At co-located meetings the light-box
was regularly used up to 2006, in addition to the Telesynergy® system, to facilitate comparison of
multiple film sheets.

The light-box is a rectangular box, of which all sides except one are made of metal. The front
panel is made of a white translucent (often glass) panel. There are fluorescent light tubes inside
the box and the white translucent panel covering these fluorescent tubes allows for bright light to
be transmitted. Clips on the outside of the box allow radiological films to be positioned in front
and the fluorescent light transmitted allows for clear viewing of the film images.

During the period of study, a PACS system was introduced in the hospital. The hospital
network was extended to the meeting room and an additional desktop computer was installed
to facilitate access to the radiological images. The PACS system was installed in the meeting
room in late 2006. Following the introduction of PACS, the use of the light-box was reduced but
not eliminated. The annotation data gathered from recordings, which served as the basis for the
quantitative data, were gathered before the implementation of PACS. As more and more images
become available on the PACS system there is less use being made of the light-box.

The equipment shown in Figure 3.1 is used for co-located and teleconference meetings at Centre
A. The only difference between the two scenarios in the use of equipment is the use of the video
conferencing link to connect to one or two remote sites at teleconferencing sessions.

Figures 3.2, 3.3 and 3.4 show the teleconferencing facilities at remote centres B, C and D
respectively. At time of writing a 60” plasma screen is being installed at Centre D to replace the

pull-down projector screen shown in the picture.

3.8 Ethical Approval

Because of the sensitive nature of the meeting content, it was important to gain the trust and
confidence of the participants at the outset. Initial interviews, circulation of the project proposal
and discussion with participants helped in gaining this trust. Ethical approval was sought, with
the support of the clinical staff involved, from the St. James’s Hospital and Adelaide and Meath
Hospital (incorporating the National Children’s Hospital) Joint Research Ethics Committee.

In seeking approval, the project plan was submitted along with an application form in accor-
dance with the committee’s requirements. In granting approval, it was noted that this study has
no interest in any individual patient data, that this research is concerned with work methods and
protocols and the design of computer support to make the process more effective.

An undertaking was given with respect to patient confidentiality and professional approach to
this research in strict adherence to St. James’s hospital policy (St. James’s Hospital 2006) and the
Data Protection Acts of 1988 and 2003 (Data Protection Act 1988, Data Protection Act 2003).

No individual patient data were collected in the process of this research study. Quotations
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Figure 3.2: Polycom™ teleconferencing unit at Centre B.

Figure 3.3: Polycom™ teleconferencing unit at Centre C.
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Figure 3.4: The reduced version of Telesynergy® installed in Letterkenny.

or examples of clinical cases given in this thesis are generic and represent typical situations that
might occur. No example given here, for illustrative purposes, is true in fact and any resemblance

to a real event is coincidental.

3.9 Framework for Analysis

In approaching this study of MDTMs, long consideration was given to the type of data to collect and
the most appropriate methods to gather data in the circumstances. Because the study involved a
real team in a large busy hospital setting, caution was exercised in the approach taken. Interference
in the work of the team, that might possibly have a negative impact on patient care, was avoided
on principle.

A framework was devised (Figure 3.5) to help direct the data gathering, structure the com-
plexity of the work and to serve as a project guide. The framework supports the fundamental
philosophy to support current work practices, facilitate the expression of the findings, and allow
sufficient emphasis to aspects found to be of critical importance.

It is well recognised that there is a complex relationship between social structures, work pro-
cesses and technology. MDTM work is particularly complex as it is an integration of several
specialist roles and a number of related, but independent, functions. Individual participants at
the MDTM, each acting in their specialist role, contribute their professional expertise to the team.
Meetings represent distributed knowledge coming together and being shared. The process of col-

laboration in this way adds value to the individual items of information presented and builds new
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Figure 3.5: Framework for investigation of multidisciplinary medical meetings.

knowledge. The expression that ‘the group has within it more knowledge than any individual alone’
is true of the MDTM. But rather than place much emphasis on individual personal differences,
individual roles are considered of greater importance within the group activities. Furthermore, the
context of the group activity at an MDTM in the overall patient management process and with
respect to the pre-meeting and post-meeting activities are integral components of the framework
(Figure 3.5).

In addition to incorporating the pre- and post- MDTM activities, the framework in Figure 3.5
is useful in combining the concepts and techniques used in this study since it incorporates ideas
from groupware task analysis (e.g. van der Veer, Lenting & Bergevoet 1996), common information

spaces (CIS) (e.g. Bossen 2002) and organization behaviour (e.g. McGrath 1976).

Groupware task analysis (GTA) examines group and organizational activity for the purpose
of analysis and design. The computer supported co-operative work (CSCW), including common
information spaces (CIS), perspective is concerned with the support requirements of co-operative
work arrangements and has a focus on the interrelationship between information, actors and arte-
facts in the work. Organization theory approaches recognise that for complex and less analysable
tasks it is appropriate for information to be communicated face-to-face or in group meetings and

prompts investigation of co-ordination and control mechanisms (Daft 2001, Hatch 1997).

The work of the respiratory MDT is complex and because of high interdependence in the
diagnostic and treatment services, it requires high levels of co-ordination to carry out its tasks

and responsibilities. Research on communication in organizations gives support to the wisdom of
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supporting the work of this team in its face-to-face interactions. The MDTM, along with its pre-
and post- meeting activities, can be described as a social structure that acts as a co-ordination
and control mechanism for hospital services and is part of the quality management of the patient

care process.

While either of the GTA, CIS or organizational theoretical approaches could potentially be used
for analysis, it is considered that a single approach would not fully meet the needs of this study.
MDT-related tasks and processes are concurrent, co-ordinated, and extend beyond the duration of a
single meeting. The respiratory meeting happens at a particular time in a designated place. At the
meeting, data from an earlier time period are reviewed and decisions made that effect future work.
Consistent with fundamental principles of CSCW approaches of following the information flow, its
life-cycle and its various modalities (Harper 2000), the framework developed examines information
flows before, during and after the meeting. Time issues, like pace and the temporal organization
of task activities (McGrath 1988) and work rhythms (Reddy & Dourish 2002), are important
dimensions to the study of MDTM activities. Distance adds another dimension. The work situation
for the teleconference activity, while similar to the co-located meeting, needs to take account of the
distance issues and remote perspectives. The role of participants and their contribution to that
information infrastructure and their work routines are incorporated too. Consideration of scale,

or volume, of MDTM activity is also included.

The research framework devised provides structure through description and analysis and sup-
ports evaluation as well as synthesis of new solutions. The approach in this study has sim-
ilarities with approaches that situate cognitive activities in the context in which they occur

(Howell 1991, Bossen 2002, Bannon & Bgdker 1997) and follows information flow (Harper 2000).

The description component covers three aspects: pre-meeting activities, the meeting itself and
post-meeting activities from two dimensions. The two dimensions of description refer to the main
teaching centre and remote users perspectives. Pace, the temporal organization of task activities
(McGrath 1988) and work rhythms (Reddy & Dourish 2002) are part of the description component
and allow for the elucidation of roles participants play and their contribution to the information
infrastructure through analysis of work routines. The investigation of the effect of scale, or volume,
of activity on a hospital (Chapter 7) is also facilitated. At a finer-grained level of description, some
detailed scenarios and task description, borrowing on task analysis approaches (Pinelle, Gutwin
& Greenberg 2003, Paterno 2000, van der Veer, Lenting & Bergevoet 1996), underpin the data
presented in Chapters 4 and 5.

The analysis and experimentation component forms the basis for the qualitative and quan-
titative study of the various interactions arising from the roles and processes addressed in the
description component. The overlap between the description and analysis parts indicates a two-
way information flow in the sense that descriptions, scenarios and task hierarchies can be comple-

mented or amended through information derived from the analysis part. Analysis is presented in
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Chapters 6, 7, 8, 9, and 10.

The synthesis and evaluation component aims at establishing performance and success criteria,
provide recommendations, and identify areas that can be better supported by technology. While
some statements are made within individual chapters, where appropriate, the synthesis part of the
model, suggesting ways in which the MDTM might be made more dependable or enhanced, forms
the basis of Chapter 11. The introduction of prototypes is included in the research framework
to support the development of specific tools (Cameirano, Kane & Luz 2007) and future design
activities. The results of analysis in Chapters 6 to 10 provide the material for the synthesis in

Chapter 11.






Chapter 4

The MDTM as a System

In this chapter the process of a multi-disciplinary medical team meeting (MDTM), its functions

and operation in co-located and teleconference discussions are described.

Chapters 7, 8 and 9 examine particular aspects associated with the proceedings, and the effect
of adding teleconferencing to the MDTM is assessed later in Chapter 10. This chapter aims to
provide an overall understanding of the meeting, the people involved and the role of the MDTM
in patient management. The work processes that impact on the MDTM, before and after, and
the interactions that take place during the meeting will be described as well as an outline of
the professional roles involved. In the first instance, the overall purposes of the meeting will be
introduced and it will be explained how the MDTM fits into the patient management process.
After outlining the professional roles and functions of the MDTM, some issues will be discussed
that concern the overall patient management processes with respect to the MDTM. The individual
patient case discussion is described in Chapter 5 and presented in quantitative detail in Chapter 10.
Detailed understanding is necessary at the outset in order to appreciate some of the analysis that

follows in later chapters.

The MDTM is described here as a system that adds dependability to other diagnostic and
patient management processes. Patient management processes have developed to incorporate
MDTMs and these MDTMs now occupy an important hub in patient management. As well as
improving the quality of the process, areas of vulnerability have been introduced as a result of
modern practices and these will be highlighted. The overall MDTM will be explained utilising

task analysis diagrams to clarify detail and as an aid to understanding.

The study method adopted for this section, (detailed in Chapter 3), combines ethnographic

observation of MDTMs and the associated work processes and participant interviews.

45
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4.1 The MDTM System

Adopting the definition of dependability in a system as “the ability to deliver services that can
justifiably be trusted” (AviZzienis et al. 2004, p.13) and “the ability to avoid service failures that are
more frequent and more severe than is acceptable” (Avizienis et al. 2004, p. 13), three interrelated
concepts in the context of MDTMs are described at the outset.

The MDTM System is a context, or common information space (Schmidt & Bannon 1992, Ban-
non & Badker 1997), with sets of associated tasks that are conducted pre- and post-meeting. The
‘Inputs’ of the MDTM system are the information generated through the pre-meeting tasks that
are conducted independently by members of the MDT. The ‘Outputs’ of the MDTM include the
post-meeting tasks and responsibilities undertaken by various members as a result of the discus-
sions at the meeting. The MDTM is an organic entity consisting of the physical infrastructure
surrounding the MDTM, i.e. the room, the Telesynergy® equipment, the audio and video com-
munication channels (when in teleconference), the microscope, the document reader, the light-box
etc. The MDTM also encompasses “boundary objects” such as radiological images and pathology
samples. These images and samples are “plastic enough to adapt to ... constraints of the several
parties employing them, yet robust enough to maintain a common identity across sites” (Star &
Griesemer 1989, p.46). The active participants at the MDTM are a class of MDTM participants
termed here as actors whose joint interpretation of MDTM objects and events also form part of
the MDTM system (Bannon & Bgdker 1997). This definition is compatible with the perspective
adopted by Avizienis et al. (2004) regarding computer-based systems, i.e. “systems which also
encompass the humans and organizations that provide the immediate environment of the comput-
ing and communication systems of interest” (Avizienis et al. 2004, p. 12). There is a temporal
dimension to the MDTM and associated processes which extends over 7 days (5 working), with
peak activity concentrated within the MDTM system from 0800 to 1000 on Monday mornings.
The MDTM system and associated processes are depicted in Figure 4.1.

Dispersed Synchronous Dispersed

Pre-Meeting 1+—» Meeting —»| Post-Meeting

Presentation T—| Interpretation —®; Decision T—®» Record

Figure 4.1: The MDTM is part of a process that includes pre-meeting and post-meeting tasks.
Pre-meeting work is presented in discussion. The decision record directs post-meeting tasks and
responsibilities
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Services provided by the MDTM fulfil its roles and functions as a system that enhances the
patient care pathways and contributes to learning. The functions of the MDTM encompass pa-
tient management, education, organization and social roles. Patient management functions are
summarised in Table 4.2 and will be explained in detail later in Section 4.2.3. Education of under-
graduates, post-graduates as well as the professional development of medical and other staff is a
concurrent secondary function to patient management. Audit is facilitated and information man-
aged through MDTM activities. The social function of the MDTM, while secondary, is significant

in its contribution to staff morale and team-building.

Trust is the extent to which members of the team can safely rely on the service provided by the
MDTM to support their work. In other words, how the MDTM system avoids unacceptable service
failures within the broader context in which the MDTM is inserted (e.g. wrong patient management
decision) and also in terms of failures internal to the MDTM proceedings, (e.g. misunderstandings

or missing radiological images).

By defining the MDTM as a system, boundaries are established between the system and its
external environment. While the pre- and post- meeting activities depicted in Figure 4.1 are
external to the MDTM system, they are part of its task environment, called here its external task
environment. The internal task environment is where the MDTM takes place, with all its activities,

for the designated time.

The MDTM adds dependability to the patient care pathway and services delivered by the
MDTM need to be reliable in order to provide a more trustworthy system overall. This reliability
is achieved through reducing vulnerabilities and making processes more efficient. For MDTMs to
be effective there are associated pre- and post- meeting activities, intersecting with individual work
systems, that need to be successfully conducted. These dependencies, while posing latent threats

to dependability, provide the potential to make the MDTM more reliable.

4.2 MDTM Roles and Functions

Before reviewing the work processes and the internal structures of a patient case discussion (PCD),
the roles involved and the functions of the MDTM are described. It is more useful to consider the
conduct of the work done at the meeting in terms of roles, rather than individuals. While there are
individual differences in the conduct of roles at work, interaction behaviour is generally dictated
by the work roles of the individuals rather than individual differences. Each of these roles and how
they contribute, influences the structure of the MDTM and will be briefly described, as well as the

general team and directorate structure in the hospital.
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4.2.1 Professional Roles

The roles that contribute within a single multidisciplinary medical team will be dictated by the
nature of the speciality and the services being delivered. Suggested attendees include radiologists,
pathologists, surgeons, physicians, medical and radiation oncologists, nurses, dieticians, palliative
medicine and pastoral care (Wright et al. 2007).

The multidisciplinary work described in this study, involves the diagnosis and management of
non-psychiatric diseases and requires diagnosticians such as radiologist and pathologist members
within the team. Depending on the speciality, and the size of the hospital, differences in the
constituent MDT roles can be expected. For the head and neck MDT, for example, a plastic surgeon
plays an role in the group. In the gastro-intestinal (GI) MDT a dietician role is incorporated, and
a chest physiotherapist is usually a member of a respiratory MDT. Only very large hospitals will be
able to accommodate all the roles that might be involved for a particular service to be delivered. It
is now advised for those hospitals that do not have all the needed specialists in-house, that linkages
be made via teleconference so that specialists can meet in a ‘virtual’ meeting (Wright et al. 2007).

Not all of the roles involved in the respiratory MDT are active participants in the MDTM,
although they will be in attendance. The respiratory physician, cardio-thoracic surgeon, clinical
and radiation oncologists, radiologists and pathologists are the lead roles involved at respiratory
MDTMs. The observer participants at MDTMs are roles such as the nurse, data managers, MDT
Co-ordinator and physiotherapist. If any of these roles have a contribution to make to a patient
case discussion (PCD), they contribute. It is a rare event for observer roles to intervene in a PCD,
but it not unusual for a question to be asked by a senior team member, particularly of the nurse,
or MDT Co-ordinator members of the team.

A consultant member of staff is usually assigned a team that consists of a Registrar and/or
a Specialist Registrar, and a number of House Officers of varying experience. The size of the
team will usually be determined by the volume of work for that specialist and the nature of the
hospital service. A teaching hospital, for example, like St. James’s, will have a greater teaching
component than a non-teaching centre and can be expected to have a larger team. Many of the
team positions are categorised as specialist training posts. Interns are the most junior members
of the clinical team. Of the team members, the Consultant is the only permanent member of
staff. Other team positions are contract posts that vary in duration depending on their nature,
the training schedule and experience required. Contracts are usually awarded for either 3-year,
1-year or 6-months duration. All contracts start on either January 1st or July 1st. Within a 3-year
or l-year contract, however, there is internal movement between teams. Interns are required to
spend 6 months gaining general medical experience and 6 months surgical experience before full
registration. In a teaching hospital, a 6-month medical intern contract might include 2 months
respiratory medicine, 2 months GI and 2 months in another area. Thus,‘the team’ is in constant

flux, with regular changes of junior members of the teams and major changes (and upheaval) on
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July 1st and January 1st each year.
The individual roles will be briefly described next. For all of the roles described here, individuals
also have teaching and research responsibilities and provide emergency support for the accident

and emergency department.

Respiratory Physician

The respiratory physician is usually the first specialist to whom a patient with suspected lung
disease will be referred. A respiratory physician manages patients with a broad mix of life threat-
ening, acute, chronic, and terminal disorders. The work involves patient assessment in out-patient
clinics, ordering tests on the patient, conducting bronchoscopy procedures and managing those
respiratory in-patients while in hospital. A respiratory consultant physician can expect to have
a number of in-patients and out-patients in their care at any time. The working week involves
out-patient and bronchoscopy clinics, ward rounds and providing respiratory consultations to other
doctors’ patients on request. For example a patient may have been admitted under the care of
the geriatric services and the geriatrician wishes to have the patient assessed for lung disease by
the respiratory physician. In such cases the patient will remain under the care of the geriatrician
(unless transferred) and a consultation will be provided by the respiratory physician.

The bronchoscopy procedure involves the insertion of a fiberoptic bronchoscope into the pa-
tient’s bronchus to visualise the airways and mucosal surfaces. Samples can be taken for pathology
(histopathology, cytology and microbiology) through specially designed instruments. The bron-
choscope equipment has the facility to take still pictures or DVD recordings of the airways. The
bronchoscope is also connected to a monitor in the procedure room facilitating the visualisation
of the airway through the optics on the bronchoscope, or on the monitor. The display of the pro-
cedure also allows for other team members to visualise the airways and for teaching points to be
demonstrated. Currently the database connected to the bronchoscopy equipment is a ‘stand alone’
system. Pictures are regularly printed and brought to the MDTM by the physician undertaking
the procedure.

The respiratory physician selects patients from their bronchoscopy list for the following MDTM.
In the past, when workload was smaller, all patients referred for bronchoscopy were automatically
discussed at the MDTM following their procedure. Because of increased workload, and demands,
only those patients with tumours, or complex lung disease are tabled for discussion.

There are currently four consultant respiratory physicians appointed at St. James’s hospital.

Cardio-Thoracic Surgeon

The cardio-thoracic (CT) surgeon is a specialist surgeon who removes masses, segments, or lobes of
the lung as the clinical need requires. CT surgeons operate on cardiac patients too, but it is their

work in lung surgery that is within the remit of the work of the respiratory MDT. (For cardiac
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surgery they will work with a different set of medical specialists, called cardiologists.) CT surgeons
also perform diagnostic and therapeutic surgical procedures under Video-Assisted Thoracic Surgery
(VATS).

Patients are usually referred from respiratory physicians or another clinician. Another surgeon
(other than CT) may have a patient in their care who has a lung finding and in such cases the
patient will be transferred to the cardio-thoracic surgeon.

The CT surgeon is frequently referred patients on whom a definitive diagnosis has not yet
been established. Irrespective of whether there is a clear diagnosis, the surgeon will establish
the patient’s health status as well as the tumour type, its extent and anatomic location before
undertaking a major procedure. There are also a number of investigative procedures that are only
ever undertaken by a CT surgeon on anaesthetised patients such as a mediastinoscopy, which is
an examination of the chest under the chest bone (sternum) and allows for the examination and
sampling of lymph nodes for abnormality.

Following a surgical procedure, surgeons will continue to manage their patient until he, or she,
has achieved full post-operative recovery, at which time he, or she, may be transferred back to a
medical colleague for longer term care. Depending on the circumstances, the surgeon may maintain
surveillance of the patient through regular visits at the out-patient clinic.

A surgeon will usually table all of his, or her, cases for discussion at the MDTM, pre- and post-
procedure. Facilities are available in the operating theatre for video recording of the procedure
and from time to time the surgeon may bring a short movie to demonstrate a point to clinical

colleagues at the MDTM.

Medical Oncologist

The medical oncologist is the specialist who administers appropriate chemotherapy to patients
diagnosed with cancer. Medical oncologists (‘oncologists’) tend to sub-specialise and individual
oncologists take special interest in a couple of areas. There are four medical oncologists at St.
James’s, one of whom is a specialist in lung cancer, a member of the respiratory MDT and attends
the respiratory MDTM (and is also a member of other MDTs).

Oncologists may be referred patients directly from outside the hospital, in which case they
will table that patient for discussion at the MDTM. Otherwise, oncologists tend to have patients
referred to them from the MDTM and take over the care and management of the patient following

discussion at the meeting.

Radiation Oncologist

The radiation oncologist is the specialist who administers appropriate radiation therapy to patients
diagnosed with cancer. The role of the radiation oncologist, with respect to the MDTM, is similar

to the role of the medical oncologist.
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Radiation oncologists tend to sub-specialise also and individual radiation oncologists take spe-
cial interest in a couple of areas. There are two radiation oncologists at St. James’s one of whom is
a specialist in lung cancers and attends the respiratory MDTM. The radiation oncologist member
of the respiratory MDT is also a paediatric radiation oncologist and works over three hospitals.

The radiation oncologist may also be referred patients directly from outside the hospital, in
which case the patient will be tabled for discussion at the MDTM. Most often, the radiation
oncologist has patients referred to her from the MDTM and she takes over the care and management

of the patient following discussion at the meeting.

Radiologist

Radiologists are clinicians who use imaging methods to achieve their diagnosis and individuals
tend to specialise in the interpretation of image data from difference modalities, e.g. ultrasound,
and in different biologic systems, e.g. lung. Radiologists, like pathologists, always interpret image
data in the context of clinical information. A respiratory radiologist is a member of the respira-
tory MDT. At one time, there were few imaging options for the lung and a chest x-ray was the
only ‘picture’ available. Developments in medical imaging have led to the routine clinical use of
computed tomography (CT), positron emission tomography (PET), ultrasound (US) and magnetic
resonance imaging (MRI). Depending on the density of the tissues being examined, different imag-
ing approaches are used. For lung, traditional chest radiographs (x-rays) and CT scans are used
routinely and the radiologist brings an expert interpretation to the image findings. There are two
consultant radiologist members of the respiratory MDT.

During PCDs one of the radiologists illustrates and interprets the image findings to the MDTM.
If images are on film, the document imager is used. When the image is available electronically, it is
projected from the PC onto the overhead display. The two radiologists alternate turns presenting,
or attending, meetings. The presenting radiologist reviews all images beforehand in MDTM prepa-
ration. If the agenda is particularly large, the radiologists may split the caseload for the meeting
between them. The presenting radiologist will sit at the front, beside the document imager. The

second radiologist will assume a seat in the front row, along with the other consultants.

Pathologist

The pathologist member of the team contributes his, or her, diagnostic opinion on the tissue or
cell samples submitted by the respiratory physician and surgeon for analysis. Fundamental to the
pathologist role is the integration of clinical information with laboratory studies and observations
of tissue alterations. Similar to the situation in radiology, summary information is provided to
the pathologist when samples are submitted to the laboratory and further clinical information is
acquired on the case through the interactions with the radiologist and clinicians at the MDTM.

The pathologist illustrates the laboratory findings by either projecting the actual tissue sample
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using a microscope, or presenting digitised images of the samples that were taken during pre-
meeting preparation. There is one consultant pathologist and one non-consultant pathologist
members of the respiratory MDT. The non-consultant pathologist is in training and reviews all

cases with the consultant pathologist in pre-MDTM preparation.

MDT Co-ordinator

The administrative role of MDT Co-ordinator organises the gathering of all patient records prior
to the MDTM, takes notes during the meeting and ensures that a summary sheet with the MDTM
decision is filed in the patient’s chart afterwards. The MDT Co-ordinator is also responsible for
maintaining the meeting agenda and attendance lists from the meetings. This role must ensure
that all relevant up-to-date patient information, particularly slides and all imaging are available
prior to the meeting. The role of MDT Co-ordinator has developed in recent years since the first
appointment in January 2005. All MDTs in St. James’s hospital have a designated MDT Co-
ordinator and in the United Kingdom it is noted that the vast majority of teams have introduced
this role. In some cases (in the U.K.) the function is occupied by a nurse specialist who also has
a role in communicating directly with patients (Soukop et al. 2006). Having this key role is a
recommended standard for meetings in Canada and considered an institutional requirement. The
role is described as ‘the ‘glue’ that ensures the continuity’ of the MDTM and there should be a

designate assigned in case the Co-ordinator is unavailable (Wright et al. 2007, p.1009).

Clinical Nurse Specialists

The Lung Cancer Co-ordinator is a respiratory nurse specialist, a permanent member of the team,
fulfils a liaison role between the patient and the respiratory clinicians. It is this nurse who will
meet and talk with individual patients and their families, and will meet all lung cancer patients.
As well as serving an important role for the group, the nurse can also act as a ‘patient advocate’
at meetings, advising the group if the patient has particular needs, or wishes, that should be taken
into account. (The role of patient advocate during PCDs is not exclusive to the nurse role. Any
clinician looking after a patient knows the patient’s circumstances and will take these into account
when weighing up the treatment options. This is discussed later in Section 5.4.

This nurse will also liaise with outside agencies and establish tests that will need to be un-
dertaken, make appointments and informally oversee the management of the patients. When a
patient is referred to the surgeon, for example, the nurse will review the letter with the surgeon
and undertake to arrange the necessary tests before the patient meets with the surgeon at an
out-patient clinic. In this way, when the patient sees the surgeon, all the routine tests results will
be available and the surgeon and patient can discuss treatment options in the light of findings. It
has become (almost) routine practice for the patient to be discussed at the MDTM before meeting

the CT surgeon. (This will be discussed later in Section 4.4.5). There is one respiratory nurse



4.2. MDTM ROLES AND FUNCTIONS 53

specialist on the respiratory MDT.
There are also four cardio-thoracic surgical nurse specialists one of whom attends the MDTM

as rostered and an oncology nurse specialist who regularly attends.

Data Managers

Data managers attend the MDTM and find it a useful forum to gather data. Otherwise, data are
collected through referral letters and patient paper charts. Data gathered during a meeting are
later confirmed and entered into the appropriate database. There are several databases maintained
by the respiratory MDT, for historical reasons, that serve different purposes. The cardio-thoracic
database maintains records of all patients on whom cardio or lung surgery is undertaken. The ‘lung
MDT’ database maintains records of all respiratory patients discussed at MDTMs. Its purpose is
to provide ‘rapid’ information on current caseload, but may not be 100% accurate because many
of the cases have not had a definitive diagnosis. A subset of the MDTM database is a lung cancer
database and is used for long term follow-up and audit purposes. There are two data managers,

both of whom attend meetings but do not actively participate in discussion.

Clinical researchers

Clinical researchers are members of the team and attend MDTMs. They are passive members of

the team and take notes for later use.

4.2.2 MDT Meeting roles

Some of the roles described above play a very active part at the MDTM and a few of these roles
have specific duties at the MDTM namely the radiologist and pathologist, which are unlike the
tasks normally conducted by their role in routine work (in their respective areas). The MDT Co-
ordinator, has the special task at the MDTM of taking note of the disease staging agreed and the
decision made by the group. In addition t