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Purpose: To examine the changes in multidisciplinary medical team activity and practices,

with respect to the amount of patient cases, the information needs and technology used,

with  up to 10 multidisciplinary teams (MDTs) in a large teaching hospital over a 10-year

period.

Methods: An investigation of MDT meeting activity was undertaken in November 2005 and

repeated in November 2012 for the MDTs at a large university teaching hospital. Analysis

of  data from 8 MDTs was informed through long-term ethnographical study, and supple-

mented with 38 semi-structured interviews and a survey from 182 staff members of MDTs.

Results: Work rhythms change over time as a function of the volume of work and technology

changes, such as the use of a picture archive and communication system (PACS), videocon-

ferencing and an electronic patient record (EPR). Maintaining cohesive teamwork, system

dependability, and patient safety in the context of rapid change is challenging.

Conclusions: Benefits of MDT work are in evidence, but the causes are not fully understood.

Instead of asking ‘how can technology support more MDT activity?’, we ask ‘how can we

preserve the benefits of human–human interaction in an increasingly technological envi-
ronment?’ and ‘how can we ensure that we do no harm?’ when introducing technology to

support an increasingly demanding collaborative work setting.

Introducing technology to streamline work might instead threaten the experienced

improvement in patient services.

James’s Hospital in Dublin experienced an uptake from 20%
.  Introduction

ultidisciplinary medical team meetings (MDTMs) are an
xample of synchronous collaboration, with asynchronous
omponents, among medical specialties for a specific purpose.
DTMs were introduced over 25 years ago as a mechanism of
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
Inform. (2013), http://dx.doi.org/10.1016/j.ijmedinf.2013.03.003

ollaborative diagnosis and patient management. Intuitively
hey are good practice because all of the professional groups
re involved in the clinical decisions affecting individual
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patients [1,2]. However, the system is increasingly under pres-
sure from technological developments, legislative require-
ments and economic challenges.

Over the past 10 years in particular, in Ireland and in the
UK, we have witnessed a dramatic increase in the develop-
ment of multidisciplinary team (MDT) work in healthcare. St.
ing MDT collaboration in changing technological times, Int. J. Med.

nder the Enterprise Partnership Scheme with St. James’s Hospital

of patients being managed by an MDT  in the mid-1990s com-
pared with over 80% in 2004, and a 50% increase in the number
of MDTMs between 2003 and 2005 [3], for example. A number of

erved.
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developments has led to this increase in the routine use
of MDTMs: (i) clinical practice guidelines (CPGs) that specify
that MDTMs  should be used [4], (ii) increasingly specialised
healthcare [5], (iii) recognition that diagnostic accuracy can be
improved through clinical, radiological and pathology collab-
oration in the decision [6,2], and (iv) more  complex treatment
protocols that require high levels of coordination between
specialist services [2]. Despite their popularity, it is acknowl-
edged that there is little concrete evidence that patient
outcomes benefit from MDT  collaboration [7,8]. Guidelines
from the National Institute for Health and Clinical Excellence
(NICE) in the United Kingdom, for instance, recommend MDT
work but categorise the evidence for this recommendation
as Level lll, or Level IV evidence [9], that is, evidence based
on quasi-experimental, or observational studies with narrow
population spectra, or non-blinded studies (which are con-
sidered weak) and professional consensus. NICE was set up
in 1999 to provide independent, authoritative and evidence-
based guidance to the UK National Health Service (NHS) on
the most effective ways to prevent, diagnose and treat disease
and ill health, reducing inequalities and variation, to ensure
quality and value for money [10]. In providing advice, NICE
grades its recommendation depending on the strength of the
evidence of efficacy (based on the research design), and the
quality and quantity of evidence. The most reliable evidence
is derived from randomised controlled trials or systematic
reviews of randomised trials [10].

The mandatory MDTM has been described as one of those
initiatives causing a split in the medical profession, into those
who  believe it can improve patient safety, and those who
believe it may be indirectly affecting patient outcomes by
reducing continuity of care and training opportunities [11,8].
Some argue about the adoption of mandatory ‘guidelines’ by
the professions and question the validity of some of the rec-
ommendations in practice. On one hand a guideline is only
a guide or suggestion, but once published it can assume an
authority on evidence, which is often lacking. Indeed in some
cases it is argued that strict adherence to a guideline can be
counterproductive [12,13].

From a medical perspective, it is difficult to substantiate
improvements in patient outcomes as a result of MDT working
because of confounding factors such as socioeconomic status
[14], or concurrent changes in cancer care over the last 10 years
[2]. However, there is a growing body of evidence that MDTs
are associated with improved clinical decision making [15],
clinical outcomes [16], patient experience, and working lives
of MDT  members [8]. We  ask ‘what is it that improves clini-
cal decision making, or provides benefits for patients?’ Could
it be that the preparation work of gathering, aggregating and
structuring information from diverse sources, which needs to
take place in order for the MDTM to take place, yields the bene-
fit? Or that such pre-work acts as an additional quality control,
dependability enhancing mechanism [17]? Or perhaps the rea-
son for the experienced benefits of these meetings comes
from the explicit management plan records that are generated
as an outcome of the discussion to direct patient care after-
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
Inform. (2013), http://dx.doi.org/10.1016/j.ijmedinf.2013.03.003

wards? Or is there something about the face-to-face, real-time
nature of the meetings, where attention is drawn, in a natu-
ral and effective way, to essential aspects of the data being
presented by the very specialists (radiologists, pathologists,
 n f o r m a t i c s x x x ( 2 0 1 3 ) xxx–xxx

clinicians) who originate the relevant data? The differences
in information presentation modalities in the patient case
(speech, images, and gestures in MDTMs versus text and per-
haps images, in individual assessments) might have a decisive
bearing in the assimilation and processing of information. Fur-
thermore, there is evidence that new knowledge is generated
during the discussions within the MDT  which goes beyond
the aggregation of individual contributions [18]. What is the
nature of the (presumably) collaborative processes that give
rise to this new knowledge? We  do not presume to settle all
these questions here; rather we highlight the issues implied.

We are not alone in recognising that the need to understand
how the multidisciplinary team approach affects specific
elements of patient care. Kesson et al. [16] controlled for differ-
ences in age, tumour stage and health deprivation and found
that multidisciplinary care had a significant initial positive
effect on 5-year breast cancer specific survival for patients
with incident cancers in 1996, and an on-going positive effect
on breast cancer survival, but acknowledges that the rea-
son for the observed benefit particularly in older patients, is
unexplained and advocates more  research to identify those
aspects that are most associated with survival benefits [16].
As long as the reasons for the measurable improvements in
patient outcomes are not entirely understood, it is possible
that technological changes might threaten the experienced
improvement in patient services. No matter how well mean-
ing, we must acknowledge that technology that improves
one aspect of the process could have a detrimental effect on
another element of it. An analysis of how the changes that
happened over the past 5 years affected the MDTM system
might shed some light on these issues, and help us ensure that
the gains brought about by the introduction of MDTMs can be
preserved in the face of changing technological, organisational
(including economic) constraints.

We examine the main developments in the largest teaching
hospital in Ireland and identify changes in MDT  collaboration
as the work volume increased. Our study provides insights
into the nature of medical teamwork, meetings and the use of
technology. Changes are shown in the dynamics of the inter-
action among the MDT members, the modes and the choices
of medium for communication at MDTM following the imple-
mentation of a PACS, an EPR system, as well as an increase in
the numbers of patients being managed by the MDT  system.
Deeper understanding of the nature of the collaboration and
coordination involved in MDT work may reveal insights that
can be usefully applied in other computer-supported collabo-
rative work (CSCW) settings.

1.1.  Development  of  MDT  working

Hospital structures have been changing from an individual
consultant-led service, to grouped structures and multidisci-
plinary team based services. Consultant-led teams are grouped
into cogent administrative structures, or directorates. A respi-
ratory team, for example, may be grouped with cardiology and
cardio-thoracic surgery. Patient services involve interaction
ing MDT collaboration in changing technological times, Int. J. Med.

and coordination between specialists in the same directorate
and between directorates. For example, a lung cancer patient
will have dealings with respiratory physicians, cardio-thoracic
surgeons, oncologists, pathologists, radiologists, and likely

dx.doi.org/10.1016/j.ijmedinf.2013.03.003
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alliative care, whose services will be delivered through at
east 5 directorates in a typical teaching hospital. The MDTM
s, in fact, a coordinating mechanism between individual
eams and specialist services [17]. With changed structures,
ecision-making practices have changed too. MDTMs  are now
he forum where all of the main decisions are taken that
ffect an individual patient’s care, and the forum through
hich hospital policy is developed in caring for particular dis-

ases. Because the MDTM forum has become a key facilitator
f health service delivery, it has become critically important
hat such fora are supported by information communication
echnology (ICT) to provide dependable work systems to sus-
ain patient care, and facilitate the functions that the MDTM
orum needs to fulfil [2]. We recognise that many  MDTMs cur-
ently function satisfactorily with minimal help of ICT, and
hat many  rely on paper records alone. However, it is our view
hat given (a) the developments in electronic patient medical
ecord systems, (b) the prominent role of MDTMs in patient
are, (c) the recognition that communication errors underly
any adverse patient events and (d) increasing demands of

ociety to apply the highest quality standards, we have a
esponsibility to design ICT solutions that can make our health
ystems more  dependable. It is generally accepted that care-
ully selected technology, designed and used appropriately has
he potential to enable more  effective service delivery, across

 variety of organisational settings.

.2.  Traditional  vs.  MDT  work  systems

he old-style care pathway is explained in this case exam-
le. BW, aged 45 years, noticed a lump in her breast and went
o her local doctor (general practitioner, or GP). She was sent
or a mammogram.  A week later she got a call to return for

ore  imaging. After another week her GP was notified that
he should now have her lump investigated by a surgeon. A
ew more  weeks passed before BW met  the surgeon who took

 biopsy and asked her to return to the clinic for review once
he result was complete. Another week passed and BW was
old she had cancer and advised to have a lumpectomy, which
as scheduled for 2 weeks later. After recovering from surgery,
W returned for follow-up and was advised to consult with an
ncologist. Within a few days treatment commenced which
as to continue over the following 5 years. The point in this

tory is that several weeks pass and the patient is ‘processed’
hrough a series of sequential steps, one by one. No more  than
ne clinician was involved in her care at any stage. If one of her
ests had been a false negative, the process would have been
iscontinued and the patient would have been discharged to
er GP, who  would have likely waited to observe if symptoms
eteriorated (in which case she would be referred through the
ame process once again).

In contrast, once an MDT  process is in place, a patient is
anaged differently. On referral of a lump, BW would attend

 MDT  Breast Clinic where a physical examination, radiol-
gy imaging and pathology tests would be performed in the
ame session with different specialists (at the same clinic). At
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
Inform. (2013), http://dx.doi.org/10.1016/j.ijmedinf.2013.03.003

he following weekly MDTM all of BW’s  results would be cor-
elated, a definitive diagnosis made, and a recommendation
or treatment would be agreed among the MDT  of specialists,
hich include surgeons, radiation and medical oncologists,
 f o r m a t i c s x x x ( 2 0 1 3 ) xxx–xxx 3

pathologists, radiologists and nurses (who will often con-
tribute social and/or family circumstances that may influence
the treatment plan). Chemotherapy, radiation and surgery are
modes of cancer treatment and may be given in sequence
or concurrently depending on the tumour type, disease stage
and co-morbidities. It is important that these treatments are
carefully coordinated to ensure the best (clinical) outcome for
the patient. Geneticists may also be present, at the weekly
MDT meeting, who will advise if screening is needed for other
family members. This latter MDT process is faster, and recog-
nises that the diagnosis and management of a cancer relies
on a system that is an interdependent group of items, people
and processes that add dependability to the overall patient
management system [17]. As well as having patient manage-
ment functions, MDTMs are recognised as having professional
development, educational and organisational functions, and
providing socioemotional support for MDT members [19,17].

2.  Analysis  of  the  effects  of  MDTMs

It is generally accepted that MDTMs bring benefits [4]. They
facilitate three-way correlation of radiology imaging, pathol-
ogy results and clinical findings, which is expected to improve
the overall quality of the diagnostic work system [2,6]. The
probability of having a wrong result when three independent
work processes are correlated is much reduced, and there is an
increase in the sensitivity and specificity of the investigative
process. Most of the quantitative research into the benefits of
the MDTM has aimed to demonstrate patient benefits, usu-
ally through the application of more  treatments and higher
levels of coordinated care. Although numbers of cases may
be small in individual studies, there is growing evidence to
justify the benefits being attributed to MDTMs  [16,15,7,8,20].
But there is also an acknowledgement that all of the neces-
sary information must be present, and all of the required roles
available for a good discussion. Otherwise the case will need
to be rescheduled, which can lead to delays for the patient
starting treatment [21], and wastes time for those who  are in
attendance [22]. One physician put it: “it [MDT discussion] is
either great . . . or a waste of time . . .”.

The reconfiguration of cancer services following recom-
mendation for MDT working [4] is attributed, at least in part,
to an increase in staff stress [23]. Patients clearly benefit from
being treated by a surgeon with a high workload [24], but the
impact of the stress and emotional exhaustion identified in
MDTs [25] has yet to be measured, and [26] suggests that qual-
ity assurance measures are needed. While several have sought
to identify the factors that help MDTMs work better [27–29] a
general formula for success remains elusive.

3.  Methodology

Long-term study, since 2001, provides the data for this paper.
Unobtrusive data gathering through observation of several
ing MDT collaboration in changing technological times, Int. J. Med.

MDTs at work, their MDTMs and the artefacts they each use,
provide the main material for analysis. Interviews, question-
naires and group exercises were also used to probe specific
research questions that arose, and to clarify findings. We are

dx.doi.org/10.1016/j.ijmedinf.2013.03.003
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privileged to have the opportunity to observe several MDTs at
work over an extended period of time. Each MDT meets weekly,
differs in workload and has been affected in different ways by
external factors such as CPGs and health service restructu-
ring. The hospital is a specialist referral centre for prostate,
lung, breast, head and neck and oesophagus cancers. Some of
these designations were awarded since 2005.

Our approach in this study borrowed concepts from dif-
ferent theoretical perspectives, adapting them to our needs
as the research evolved. The initial stages of the work were
strongly influenced by ethnomethodological approaches [30],
motivated by the need to being as unobtrusive as possible,
given the sensitive nature of the work situation being stud-
ied. We  were also motivated by the goals of capturing a sense
of the context surrounding the activities of the MDT  and pro-
ducing (as far as possible) unbiased accounts of the different
perspectives of the specialisms involved. As a clearer picture
of ‘the MDTM system’ emerged, we started to explore certain
themes or concepts of interest identified in various theoreti-
cal frameworks, as suggested by other works in the healthcare
domain [17,31]. The study was informed, for instance, by the
concept of common information space, as proposed by Ban-
non and Bødker [32] and elaborated by others in the context
of heterogeneous teams in hospital wards [33,34]. These con-
cepts influenced the analyses of information flows into, and
at, MDTMs  and of the role of different representations and
records presented below. Similarly, the concept of temporal
rhythms [35] was useful in the investigation of issues such as
coordination of pre- and post-meeting actions and the impact
of remote meeting scheduling on the activities of the MDT.
Following CSCW methodology [36,37] we examined the use of
artefacts and their utility in collaboration, coordination and
building new knowledge. Organisational learning perspectives
[38] were useful in looking at the learning and professional
development aspects of the MDTM.  Finally, we  employed more
targeted methods, including interviews, questionnaires, and
measurement of vocalisations, and duration, of patient case
discussions as a means of triangulating the qualitative find-
ings.

Data provided through targeted data gathering exercises
often prompted further research questions to be explored.
Specific data used in this paper documents changes in the vol-
ume  of work, and the new technologies that were introduced
over the period. We  also report changes in MDT behaviour.
We do not suggest that the volume of work is associated with
the introduction of the technologies, or vice versa, as these
relationships are complex and are outside the scope of our
study. However we  acknowledge that drivers to implement the
PACS and EPR systems were motivated by an expectation that
they would facilitate improved management of an increasing
workload in the hospital.

For the month of November 2010 the number, timing and
duration of MDTMs  held, and the numbers of patients dis-
cussed were recorded. These data are compared with data
from November 2005, a similar month with 22 working days,
reported in [3]. November 2010 had 5 Mondays and Tuesdays
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
Inform. (2013), http://dx.doi.org/10.1016/j.ijmedinf.2013.03.003

and 4 of each of the other days. November 2005 had 4 Mon-
days and 5 Tuesdays and 4 of each of the other meeting days
(Thursdays and Fridays). However Monday October 31st 2005
was a Bank Holiday and the work scheduled was deferred to
 n f o r m a t i c s x x x ( 2 0 1 3 ) xxx–xxx

Monday November 7th 2005 resulting in a double workload for
that day. Thus these months were considered comparable for
the purposes of this study.

Gathering data in this way allows for the MDTM activity
to be examined from the hospital’s perspective, and facil-
itates analysis of the growth and impact of MDTMs over
the 5-year period. One-to-one semi-structured recorded inter-
views lasting 30–60 min, were conducted with over 30 MDT
members. These data help verify observations. Themes that
emerged at interview provide context for the analysis of data
reported here and influence the interpretation of its signifi-
cance.

4.  Results

A typical MDT  meets weekly and discusses a number of
patients, one at a time. For each patient, their symptoms and
findings on examination, together with their radiology and
pathology test results are reviewed. A diagnosis and stage of
disease are agreed by consensus, and a management plan (rec-
ommendation) is also agreed by the specialists present in the
context of current CPGs, and the general state of health of the
patient. Regardless of the speciality, the general conduct of a
discussion follows a pattern, described in detail elsewhere [6].
A significant increase in workload has been recorded across
all of the specialist MDTs, but particularly for those for whom
new CPGs were introduced, namely breast and cervical can-
cers, which impacted on the Breast and Gynaecology MDT.  The
number of MDTMs, the patients discussed and the increase
this represents over 2005 figures are given in Table 1. Over-
all there is an increase of almost 100% which ranges from
>20% for the Head and Neck MDT to 261% for the Urology
MDT.

The changes observed in the nature of the interactions
at MDTMs as a result of an increase in volume of work
have forced change in the systems of working. Some limited
additional staff resources were allocated in radiology and
pathology in recognition of the additional preparation work
required by these disciplines. Additional clerical adminis-
trative support is also provided, but because of funding
limitations the clerical resource is shared between all of the
MDTs. Physical space and time are significant constraining
factors. Of all of the constraints observed, time and timing are
associated with the greatest observable effects on the MDTM,
with respect to information communication, co-ordination,
synchronous and asynchronous interaction.

Following our discussion on Time that follows, we  review
the categories where we can identify changes as a conse-
quence of limited time at MDTMs. Those aspects of MDTMs
where the impact of time constraints is evident are in (i)
function, (ii) the agenda and meeting preparation, (iii) inter-
action during discussion (including the use of images, case
synopsis, role and organisation), (iv) sub-specialisation and (v)
record-keeping. Examining these changes contributes to our
understanding of the nature of the collaborative work of an
ing MDT collaboration in changing technological times, Int. J. Med.

MDT and also provides insight into the impact of the picture
archive and communication system (PACS), electronic patient
record (EPR) and videoconferencing technology on interac-
tions at MDTMs.

dx.doi.org/10.1016/j.ijmedinf.2013.03.003
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Table 1 – Sample of weekly MDTMs  held, and number of patients discussed, in November 2005 and 2010.

MDT  Time (min)
per MDTM

Patients per
hour (mean)

Patients per
MDTM
(mean)

% increase in
MDTM time

% increase in
patient cases

November
2005

November
2010

November
2005

November
2010

November
2005

November
2010

Over  5
years

Over 5
years

Urology 45 60 6 16 4.5 16 33 261
Breast 60 105 14 27 14 47 75 237
Gynaecology 60 120 9 14 9 28 100 211
Skin cancer 60 90 47 57 47 86 50 82
Lymphoma 45 60 7.3 9 5.5 9 33 64
Gastro-intestinal (GI) 45 60 20 24 15 24 33 58
Respiratory 120 105 11.5 19.4 23 34 −12.5 50
Head and neck 30a 30 23 28 11.5b 14b 0 >20

Total 465 630 465 630 129.5 258 35.5 99.2%

a Head, Neck and Thyroid MDTMs were introduced in 2006 (see text). By 2010, weekly Head and Neck, and separate monthly Thyroid MDTMs
were scheduled.

b
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2010 figure is Head and Neck only. For 2005, figure includes thyroid

.1.  Time

ime is a major constraint and is directly responsible for many
f the changes observed. Time is limited; schedules are tight,
nd patient numbers are increasing. An increase in the time
pent at MDTMs, in preparation for MDTMs, and time spent
ollowing up afterwards (for some roles) has a direct impact on
he way in which staff schedule their work, and the amount
f time available to discuss an individual patient. MDT  mem-
ers continually complain that they have not enough time,
ither to attend meetings, or for an individual case discussion.
hey would like more  time to discuss the patients they sub-
it  for the agenda, and often see others’ discussions having

esser importance. They express frustration if they perceive
olleagues wasting time. Patient discussion tends to be highly
tructured.

Scheduling MDTM time is considered the greatest chal-
enge, especially when many  roles and specialities are
nvolved. It is difficult to find time for all of the roles to be free
o meet at the same time. Theatre sessions and out-patient
linics need to be synchronised, urgent work and emergen-
ies must be accommodated. For example, in the Urology MDT,
here are three surgeons but it has not yet been possible to
rrange a time when all of them can be available for a meet-
ng, since they are assigned theatre space and clinic times on
ifferent days between two hospitals. A compromise time was
greed that is convenient for the majority of the MDT,  most of
he time.

There are certain roles such as pathologists, radiologists
nd oncologists who are members of every MDT.  Because of
pecialisation and limited resources, an individual oncologist,
athologist or radiologist is likely to belong to several MDTs.

ndeed, approximately 10% of the clinical staff has reported
elonging to between 6 and 10 MDTs [39]. To complicate mat-
ers further, there are several highly specialised roles, such as
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
Inform. (2013), http://dx.doi.org/10.1016/j.ijmedinf.2013.03.003

ardio-thoracic surgery that may be appointed to more  than
ne hospital. In this hospital, MDTMs  are usually held outside
f the ‘normal’ work hours. This results in obvious disrup-
ions to the work rhythms of certain participants, and some
ers.

members are excluded from MDTMs because of scheduled
services at other hospitals.

4.2.  Changed  function  of  the  MDTM

As explained elsewhere that the MDTM serves patient man-
agement (including diagnosis), training, education and pro-
fessional development, organisational and socio-emotional
functions [40]. Although initially instituted in teaching hos-
pitals because of their valuable learning opportunity, patient
management is now the primary function of MDTMs. Once
CPGs specified this process as necessary to providing the
greatest benefit to patients, the educational role became
secondary. As MDTs have become busier, a further shift is
observed: the educational role is demoted due to time con-
straints, and the organisational functions are promoted to
second place. Currently the Lymphoma MDTM is the only
meeting where deliberate acts of teaching are conducted.
Senior staff asks junior staff their opinions and consider the
options in more  depth. The consultant might ask the non-
consultant hospital doctor (NCHD): ‘so what would you do in
this case?’ Or the MDT leader might hypothesise on a more
complex scenario and ask ‘what if this patient was a diabetic?
Would you still make that recommendation?’ Other MDTs also
see their MDTMs  as having a valuable educational role, but our
point is that it has become the norm at MDTMs that the educa-
tional function as been reduced in its importance and trainees
‘learn’ through observation rather than active participation.

In addition to these functions, the MDTM offers an ideal
opportunity to capture data for national repositories (e.g. the
cancer registry) and for audit. Efforts are ongoing to have
specific data gathered at MDTMs, which is a driver to have
records maintained. As noted above, there has been a pro-
motion of the hospital’s organisational interest in this forum.
ing MDT collaboration in changing technological times, Int. J. Med.

The hospital today sees itself as having a greater responsibility
to ensure that patients are managed according to CPGs than
in the past, and MDTMs have become a focus for attention.
Record-keeping, for example, has become a real concern, and

dx.doi.org/10.1016/j.ijmedinf.2013.03.003
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is probably being driven as much by the hospital’s needs as by
the needs of MDTM participants.

Policy development has also become more  apparent
through the MDTM system. Incremental changes can be
introduced relatively easily through a couple of minutes of
discussion at the start or end of an MDTM. Problems can be
identified through an individual case presentation that can
be applied in a general way. For example, a patient might
present with a particular finding and be tabled for discussion.
The MDTM might suggest that a certain test should be under-
taken and the patient discussed again afterwards. So it may be
agreed that “. . . in these cases in future, when we see X we will
proceed and have an ultrasound, and then present the patient
for discussion”.

The socio-emotional function [41] of the meetings is always
in the background. Many  of the MDTs would likely deny that
the socio-emotional function has much importance for them.
However, observation suggests that as the work becomes bus-
ier, individuals rely more  on meeting colleagues at MDTMs
and value the support they get through chatting and shar-
ing experiences of the week. When MDTMs  are less formal,
participants might be reminded during a case discussion
about a funny incident, or an unrelated topic and share it
with the group. As discussion becomes more  formalised these
exchanges become more  rare. Some groups appear partic-
ularly cohesive at MDTMs, but may not meet between one
MDTM and the next. The practice of some ‘core’ members of
MDTs, meeting socially on a regular basis, or going on holiday
together has been observed. The interpersonal MDT  relations
have not been a focus in our study, but as this research con-
tinues we  believe that the dynamics among individuals in an
MDT has a greater bearing on the success of an MDTM that we
would have ascribed 5 years ago; a fact that appears validated
in other work [27].

4.3.  The  agenda  and  preparation

As the list of patients on an agenda for discussion at the
MDTM increases, so does the burden of pre-MDTM work. For
the MDTM to be efficient, MDT  members must have prepared
in advance. Roles with the burden of preparation, i.e. radiology
and pathology, will check the agenda circulated pre-MDTM,
and read any formal records from their area. Radiologists and
pathologists will review any material in the light of the offi-
cial report and also in the context of the clinician’s concerns,
which ideally are expressed when requesting the patient for
discussion. They identify features that support their opinion
on the images (radiology or pathology) and will present them
to the MDTM.  (It is likely that another radiologist/pathologist
issued the formal report.)

Radiologists and pathologists tend to seek mechanisms to
reduce the number of patients being placed on the agenda for
MDTM discussion, because of the amount of time that pre-
MDTM preparation costs these specialities. They aim to have
no more  than 25 cases on an agenda, because it is felt that 25
is a reasonable number of cases to prepare in advance, given
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
Inform. (2013), http://dx.doi.org/10.1016/j.ijmedinf.2013.03.003

the available resources. But the GI MDT  is the only MDTM
that comes close to this target. CPGs generally specify con-
ditions when a patient should be discussed at an MDTM, but
the numbers of patients presenting with disease that require
 n f o r m a t i c s x x x ( 2 0 1 3 ) xxx–xxx

discussion usually exceeds the thresholds agreed. This ten-
sion between the numbers agreed and the actual number
prompts argument and negotiation. For roles with the bur-
den of preparation for MDTM, information about the context
for the discussion can be very helpful, and can make the pre-
MDTM work easier. As the number of cases rises above the
thresholds agreed, radiologists and pathologists ask for more
information that might make their work more  manageable.

When radiologists or pathologists are reviewing images
prior to the MDTM, the context of the review or reason for
discussion is important. For example, a clinician may be most
interested in knowing if a suggestion in a written report that
there may be an abnormal lymph node in a computed tomo-
graphy (CT) scan is sustained by the experienced eye of the
expert radiologist. Or a surgeon may want to know from a
pathologist if the surgical margins are clear, or if there is a
need for further surgery. These questions will help the radiol-
ogist and pathologist focus their review and save time when
reviewing cases for the MDTM.

Typically, surgeons and physicians provide little clinical
information to the radiologists and pathologists, who  contin-
ually request more  helpful information. For example, Mary is
known to have a lung tumour and her name is submitted for
the agenda. The clinician already knows about the tumour, but
wants the radiologist to consider distant metastatic deposits,
and for the pathologist to say if the surgical margins are clear,
(i.e. cancer fully removed) or if there is a need for further
surgery. Such questions in the mind of the clinician simplify
the pre-MDTM work for the radiologist and pathologist. But
the surgeon might only submit a “? cancer” on the request
for review (which frustrates the radiologist and pathologist in
their preparation). When arguments erupt, the surgeon and
physician will agree to provide more  information and main-
tain a ‘reasonable’ number of patients for review.

So while clinicians agree to try and ‘cap’ the number of
cases that they request on the agenda, they also ask that the
pathologists and radiologists review the cases that need to be
discussed. This recurring argument is usually resolved with
the pathologist and radiologist asking for more  relevant infor-
mation that would help make their review of a case easier,
and the clinician agreeing to provide more  appropriate infor-
mation together with a reason for the review, when requesting
a case for discussion.

Typically the agreement between the clinicians and the
radiologists and pathologists will be observed for a few weeks
or so, and the same argument will erupt over again: “too many
cases; too little information”.

When radiologists are reviewing electronic images in
preparation for meetings, it is not easy to annotate the images
for later display, so they prefer to take written notes on paper
to help them relocate the selected images when presenting
to the MDT. Electronic images, or electronic microscopes, in
pathology are not in routine use. Pathologists review glass
slides with thin slices of the patient’s sample when preparing
for the MDTM. In the past, pathologists used microscopes to
present at the MDTM,  but microscope use at an MDTM is now
ing MDT collaboration in changing technological times, Int. J. Med.

a rare event, as it takes time to find the area of interest under
the microscope, focus properly and project the image.  Typi-
cally nowadays, the pathologist takes a digital image  using
a camera on a light microscope and inserts the images into
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 slide presentation, sometimes adding annotations to the
mage, and often with a text box summary. The pathologist
rings the presentation on a memory  stick and loads it onto a
ersonal computer (PC) in the meeting room before the start
f the meeting. For some MDTMs, where there is a particu-

arly high case load (breast and skin), practices have further
hanged, and these changes are discussed in Section 4.4.1.
Unless otherwise stated the practices reported here are the
ommon practices exhibited by most of the MDTs, most of
he time, and exceptions are noted where relevant.)

When oncologists are preparing for MDTMs, they tend to
heck the agenda for patients that might have been treated
efore, by interrogating the EPR for historical records. As
iagnostic and treatment methods have become more  sophis-
icated, more  patients who have fully recovered from a cancer
re presenting with a subsequent second, or third, or later can-
er in the same, or other, organ(s). Once patients have been
reated with chemotherapy or radiation, but particularly radi-
tion therapy, the management of subsequent cancers can be
omplex and more  difficult. Thus oncologists query databases
o check for any information of note that may apply for a
articular patient. We draw attention to this relatively new
esponsibility for oncologists to review the agenda prior to
DTMs for patients that may have been treated in the past for

ther cancers. When we commenced our studies, it is unlikely
hat there was any necessity to conduct such a review prior
o the MDTM, as the chances of a patient who was previ-
usly cured and discharged presenting with a new cancer were
mall.

.4.  Interaction  at  MDTM

e  have identified changes in the nature of the interactions
oth because of the necessity to discuss more  cases within
he limited time available, and also because of the necessity
o have records for later reference. Furthermore, we identify
hallenges in developing methods of recording that satisfy
sers needs, protect patient privacy and satisfy hospital gov-
rnance. Overall, the number of participants in any discussion
s reduced, and interactions tend to be more  formal as MDTMs
ecome busier and come under greater pressure.

.4.1.  Use  of  images
e  have noticed a marked reduction in the use of images

uring discussion. Pathologists are now unlikely to bring
icroscope slides. For breast, gynae and skin, pathology

mages have almost been completely abandoned in favour of
resentation of key items from the pathology report, such as
athological stage of disease (called pTNM). For breast and
kin, pathologists have been observed to use tables in their
resentation to ‘batch’ cases, similar to the practice for skin
ancer where the pathologists groups cases according to the
ype of skin tumour. Radiologists too have been reducing the
umber of images shown at MDTMs. Reviews of more  com-
lex imaging takes precedence over first line methods such as
hest X-rays or mammograms.
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
Inform. (2013), http://dx.doi.org/10.1016/j.ijmedinf.2013.03.003

Instead of showing images, radiologists and pathologists
end to describe their findings in talk, sometimes supple-

ented with gestures. A thumb and forefinger are regularly
sed to demonstrate size, for example, “about . . . 2cm . . . it was
 f o r m a t i c s x x x ( 2 0 1 3 ) xxx–xxx 7

this big”, particularly when describing small sizes. Given that
a large screen display showing a pathological feature at high
magnification of 400×–600× times in size can look overwhelm-
ing, gestures can help to put the feature into perspective.

4.4.2.  Case  synopsis
Case presentations have become shorter. Instead of a 15–20, or
even 30-min discussion, as may have happened in 2003, cases
now are briskly conducted. Clinical presentation is synopsised
and only crucial items of information are presented. The term
‘synopsis’ is used here rather than ‘summary’ to convey the
influence of the time constraints on the presentation. MDTs
seem to be very capable at dividing the time available between
the cases on the agenda. It is generally not an issue that a case
early on the agenda takes an overly long time at the expense
of a case at the end of the agenda, although this can some-
times happen. Describing the effect of having less information
available at the MDTM and the reduction in use of pathology
images, an interviewee said: “. . . they’ve trimmed it down  so
much now . . . and if you ask a question it is hard for them
to show it to you because they come with those pre-prepared
slides. So I say ‘well, what about on the left side?’ and they
can’t tell you because they say they didn’t take a picture of the
left, only the right, and they don’t have the slide with them . .  .

only a selected patch. So, if someone did want to get involved
in the discussion that . . . kind of . . . excludes them . . .”.

4.4.3.  Role
Since there is pressure on clinical staff to present synthesized
patient information that conveys the most important and rel-
evant findings, the clinical story is now related by the most
senior staff. In the past, NCHDs usually presented the patient’s
symptoms and findings on examination. NCHDs are less expe-
rienced than their consultant seniors and are likely to take
more  time and provide more  information than regarded as
necessary (by their seniors).

4.4.4.  Organisation
Several teams have now restructured their agenda and have
grouped patients. Complicated cases where diagnosis is clear
and treatment plan is complex are at the top of the list. This
‘batching’ of cases is done in different ways by different MDTs,
but all methods rely on an individual to make the decision.
For skin, the non-medical coordinator captures the HIPE (Hos-
pital In-Patient Experience) coding which will identify all of
the patients who have had a diagnosis of skin cancer. The
coordinator then structures the list according to the pathology
reports on the hospital information system. The Respiratory
and Breast MDTs recently implemented an electronic request
system that requires the requester to select a ‘reason for dis-
cussion’ from a drop down menu.  The agenda is then ordered
based on the ‘reason’, with the most serious cases prioritised.
MDTs who use this practice based on tumour type/urgency are
very satisfied with it. Prioritising in this way can mean that cer-
tain specialities are free to leave once cases that involve them
have been discussed, e.g. oncologists at the breast MDTM leave
ing MDT collaboration in changing technological times, Int. J. Med.

once all the cancers have been discussed to attend to their
ward rounds, clinics, or attend to other responsibilities. Dis-
cussion will continue with benign tumours or undetermined
lesions. If a ‘benign’ case turns out to have cancer, that case
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erating a record, some of which are listed in Table 2. Despite
reservations it is the intention that at least one of the MDTs
will implement real-time validation of a record at MDTMs  in
the near future.

Table 2 – Opinions expressed on the proposal to
implement the practice of real-time data entry, visible
for all to see, and available for correction.

“When I give my opinion, I want to know what’s written”
“I need to be sure my meaning has been understood”
“We haven’t enough time . . . that would slow us up . .  .”
“Sound great, but what would be recorded?”
“We would be meeting to . . . fill out a form . . . a ‘group exercise’ . . .

a group form-filling exercise . . . is that it?”
“who will enter the data?”
“will we take note too of why we made the decision?”
“yes, I will be interested to hear how others get on with it”
“. . . in my view the less said the better . . .”
8  i n t e r n a t i o n a l j o u r n a l o f m e d i 

will be tabled for the following week, or brought to the oncol-
ogist’s attention outside of the MDTM.

Organisation of the agenda has advantages and disad-
vantages. It is useful to have similar decisions being made
together. In cases where the clinical findings are similar, but
the treatment decisions differ, the team is confronted with
explaining why they choose different treatment options in
what might seem to be similar clinical circumstances. How-
ever, the downside is that sometimes there are unexpected
results in the ‘non-cancer’ cases, or a discussion would have
benefited from the opinion of someone who has just left
the room. There may be a case of a rare disease for which
chemotherapy or radiation may be a useful treatment modal-
ity, for example. In these instances, when identified, the
patient will usually be re-tabled for discussion the following
week, and assigned a higher place on the agenda.

4.5.  Sub-specialisation

Sub-specialisation is also observed as the volume increases.
We  reported earlier in Table 1, that the Head, Neck and Thyroid
(HNT) team introduced a new monthly Thyroid MDTM.  So too,
the Urology MDT  hold an occasional meeting devoted to renal
(kidney) disease; the Skin MDT  have special melanoma meet-
ings from time to time, and the GI MDT  have a Liver meeting.
There has been talk of having a separate Oesophagus MDTM,
or a Pancreas MDTM.  However finding time in schedules to
hold meetings with all of the necessary specialities present is
a limiting factor.

4.6.  Record  keeping

The utility of records (including paper) as coordination mech-
anisms and part of the social and technological infrastructure
supporting cooperative work is clearly recognised [42,43].
However, how groups generate records of their collaboration
has not gained the same attention. For the MDTs here, gener-
ating records during the discussion was raised as a priority, as
the volume of work increased and the MDTM system became
embedded into the workflow. The greater importance that
MDTMs now have with respect to patient management has
made it imperative that records of the discussion, and the
management plan agreed for the patient, are maintained.

The specific items of information to include in a record
were addressed in a survey. The survey is reported detail in
[22]. Ideally the MDTs would like to know ‘who was there’ and
‘who participated’ in a discussion. They would like to know
the data discussed, and the opinions of the contributors, par-
ticularly of any dissenters. Many  of the MDT  roles require clear
instruction on tasks to be conducted post-MDTM. Fig. 1 rep-
resents the records that might be captured from a meeting:
(i) details about the MDTM itself (people, time, agenda, place),
(ii) the content discussed for each individual case (available
afterwards in the patient’s EPR for reference), (iii) work lists
generated for each role and (iv) data captured for national
repositories.
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
Inform. (2013), http://dx.doi.org/10.1016/j.ijmedinf.2013.03.003

Suggestions have been made to improve record keeping at
the MDTM and capture key data for organisational purposes
(such as the National Cancer Registry). One of those sugges-
tions is to connect a laptop to the EPR, project the display
Fig. 1 – Framework for MDTM Records

onto a screen so that all MDTM participants can see. One of
the team would enter the data. This initiative is reported in
detail in [44]. Such a method is also described in [45] and is
practiced in the UK. This allows for real time checking of the
data entered, since all of the team have the opportunity to
have any errors corrected. However, participants have been
slow to embrace the suggestion and a number of concerns
have been raised. The most common concern is that there is
not enough time and that such a practice would slow down
the proceedings. However a number of other issues have been
raised that concern the content as well as the process of gen-
ing MDT collaboration in changing technological times, Int. J. Med.

“I don’t want to be tied to the decision . . .

“. . . I’ll keep my own record anyway . . .”
“it would be nice to know exactly which guideline, or evidence, we

are talking about”
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Most MDT  members take personal notes at MDTMs, for
heir own use afterwards. Practice varies among the senior
linicians who have ultimate responsibility for their patient’s
are. Some take notes and file them in the patient’s paper
hart. Others rely on a team colleague to write notes for
he ‘record’ while maintaining their personal memo.  Oth-
rs demonstrate no interest in maintaining a hospital record
either for the paper chart, or electronic record) and opt
or maintaining their personal system of private note-taking
nstead.

.7.  Technological  developments

ver 5 years there have been several technological develop-
ents in the hospital, that include the implementation of

ACS, videoconferencing and an EPR system. Currently there
s a transition to implement a full EPR, and paper charts are
eing used in conjunction with the electronic system through
he transition period.

Picture archive and communication system: A lot of time and
nergy used to be spent trying to locate hard copy film radiol-
gy images and carrying these to the MDTM.  It was generally
nown that up to 20% of patient images went ‘missing’ [46].
he weight of the film alone warranted a trolley to bring the

mages to the MDTM. So the implementation of the PACS sys-
em over the period 2005–2007 was well received. The system
acilitates synchronous viewing by multiple users in different
ocations, and makes searching for X-ray films unnecessary.
t can also cause frustration. Sources of frustration are lack of
tandards and protocols in different institutions, low-powered
Cs, or occasional slow network. Many  patients are referred to
he hospital with imaging that was conducted elsewhere that
eeds to be reviewed by a specialist radiologist. Sometimes
hose images cannot be accessed, or the quality of the image
s inferior, or the imaging protocol used is not one with which
he specialist radiologist is satisfied, so imaging needs to be
epeated. The perceived ready availability of CT, magnetic res-
nance imaging (MRI) and, more  recently positron emission
omography (PET), scanners has led to an large increase in
he amount of imaging for a single patient, and more  imag-
ng to be reviewed for MDTMs  since the introduction of PACS
n particular.

Because of the large amount of imaging that is often avail-
ble on an individual cancer patient, a decision is taken (by
he radiologist) to show a selected set. Even with a sub-set of
mages, it can take more  time that an MDTM is prepared to
pend to load the images onto the PC. Thus, the radiologist
ay decide that the image  is not worth the trouble of loading

nto the PC, and decide to describe it verbally instead, from
emory.  MDT  members have complained that “. . . radiology

lows down the meeting and it’s prone to crashing . . .”.
There is always a formal written report on any radiol-

gy or pathology discussed, and sometime this may be read
ut, instead of describing the features more  informally. MDT
embers prefer to hear the radiologists’ description while

emonstrating the features in the image.  As one member said:
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
Inform. (2013), http://dx.doi.org/10.1016/j.ijmedinf.2013.03.003

I like the nuance that [the radiologist] can put on [the image]
 . . it means more  than reading the report. I can read the report
n my  own computer anytime . . . but I like to hear the radiology

 . . to get the meaning”
 f o r m a t i c s x x x ( 2 0 1 3 ) xxx–xxx 9

Electronic patient record system (EPR): The electronic record
system in the hospital is a modern proprietary system that
has not yet been fully implemented. Paper charts are also
in use. It is the hospital’s objective to implement a full elec-
tronic record and management system over time. Currently all
demographic patient data are captured. Tests are ordered, and
results are reported through this system. Thus, all laboratory
and radiology results are available in the EPR, along with other
test results and reports. The paper charts are used in coor-
dinating patient management, and are taken to the MDTM
by the administrative support staff. Thus both the EPR and
the paper chart for each patient are available at the MDTM.
Occasionally, a team member might request that the EPR be
consulted to check on a laboratory result, or other report, but
this is perceived to be a time-consuming activity and is a rare
event.

The Breast and Respiratory MDTs recently made a transi-
tion to having an electronic record of the discussion in the
patient’s electronic record (EPR). In the case of the Lung MDT,
the lead clinician enters the key data and final recommen-
dation (decision) into the EPR system after the MDTM.  The
Breast MDT aim to complete their form at their MDTM. Up
until this recent initiative for the Breast and Lung MDTs, these
data were captured on a paper form by those at the MDTM and
there was an official copy (the lead clinician’s copy) filed in the
patient’s paper chart and scanned onto the EPR system. There
are mixed views on the effectiveness of the electronic form
used by these teams, but the change in practices will not be
discussed further at this point as they are still under review.

For the 6 other MDTs, structured meeting notes are
recorded on paper during the discussion, usually by the clini-
cian responsible for the patient. This is filed in the paper chart
(which has been brought to the meeting) and is made available
as a scanned image  in the patient’s electronic record within a
few days. The EPR system has a facility, through a separate
utility, to support MDTMs that is not considered ideal at the
moment. Staff finds it easier to use the regular workstation
view and have workarounds with paper notes.

The implementation of the EPR has its advocates and
antagonists. While many  embrace the development and ease
of locating information, others report difficulty. One user said
“I have cut back on ordering tests, . . . because I  find it hard to
remember to look for the results, so I need to keep my  own
notes of what to watch out for . . .”. Another said “it’s easy,
really . . . once you look for the result with the same login that
made the request. On our team we  all use the same login, and
we have no problems!”. While there may be local configura-
tion issues, what has been brought to light is the workarounds
people find to do those things they want to do. In a very large
hospital, implementation of an electronic record system can
be difficult, particularly when many  staff are on short term
contracts and do not have the opportunity for formal training
in the system.

We  have observed a slight reduction in the number of
patients being requested for the Respiratory and Breast MDTM
agendas since the introduction of the electronic ordering sys-
ing MDT collaboration in changing technological times, Int. J. Med.

tem (which is being explored in future work).
Videoconferencing: The development of videoconferencing

has not been as great as one might expect. The first
MDTMs in videoconference were arranged between the GI and
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Table 3 – Responses to query if interested in the
development of a Virtual MDTM that would save travel
time and allow connection from office or mobile device.

“No. Definitely not . . . we have to have MDTMs . . . to be there
. . .”

“I suppose it would be good if I couldn’t make a meeting . . .

. . . but only if I couldn’t be there - I’d want to be there”
“maybe . . . if I couldn’t make it in person . . . maybe . . .”
“I would have to be there . . . and if I can’t, I don’t even want my

patients discussed”
“its my only chance to meet with everyone together .  . .”
“No. I don’t like the sound of that . . . at all . . .”
“I often want to catch a word with someone . . . before or after

the meeting . . . its my only chance . . .”
“It would be awful . . . only a few people there . . . with others

connected . . . no . . .”
“I like to know I’m going to meet the others . . .”
“that’s all fine for those people down the country - they can’t

be here . . .”
“I like being there . . . I actually enjoy MDTMs . . . sad life maybe

is required in various MDTMs deserving particular atten-
tion. Summarisation in presentations by such specialists
has become increasingly necessary due to time demands.

Table 4 – Summary of changes observed over 7 years
and implications for MDTM and use of technology.

Changes Implication

Increased no. of cases Less time for discussion

Less time Less information, fewer participants
Reduction in education function
Promotion of hospital governance

PACS Ease of access, but more images to review
Greater dependency on technology

EPR Increased streamlining
Greater need to generate discussion record
Greater need to generate task lists
10  i n t e r n a t i o n a l j o u r n a l o f m e d i 

Respiratory MDTMs with remote hospitals in 2004. While there
were several enthusiasts initially, champions of more  connec-
tions are rare, and in a recent survey staff were ambivalent
about benefits of further development. While over one-third
(36%) were interested in more  video-mediated initiatives,
slightly more  (38%) are neutral and over one-fifth (22%) dis-
agree that further development would incur any benefit.
Analysis of results so far suggests that if the individual has had
experience of videoconferencing they are less likely to promote
its development. MDTs who do not currently use videocon-
ferencing seem more  enthusiastic. In our earlier work we
demonstrated that patient case discussions held in videocon-
ference take more  time [40], which is a precious resource for
MDTs, and exhibit more  rigid interaction (turn-taking) pat-
terns [17]. This may account for some of the negative attitude
towards videoconferencing by those with experience of con-
ducting discussion over the video link.

Videoconferencing, and scheduling time with other hospi-
tals, adds additional complications when planning MDTMs.
The Respiratory MDT  for example connects with 5 rural hos-
pitals at different times to discuss cases from each of those
hospitals (separately). Not all 5 hospitals connect in any sin-
gle MDTM (but they may). Whether or not a connection is
arranged will depend on a remote patient’s needs. Usually
for the Respiratory MDT,  a connection is established at the
appointed time, if necessary, and the remote hospital discon-
nects once their case has been discussed. For each of the 5
hospitals there is a designated schedule. So, hospital M con-
nects at 0815, hospital T at 0830, and hospital L at 0900, for
example. If all 5 hospitals need to connect at a single MDTM,
this can be disruptive for the agenda at the large hospital. The
GI MDTM,  has a long established relationship with one remote
hospital, connects for the entire MDTM,  and participates in the
discussion of all of the agenda.

Cases from remote hospitals tend to be listed first on the
agenda, and are taken in order, once the connections is made.
A high level of coordination is required to ensure that radiology
and pathology have been reviewed prior to the MDTM,  that
connections are made on time, the appropriate people are all
present and that the discussion is conducted satisfactorily.

Virtual MDTM: Developments in the USA of an electronic
medical record (EMR) compatible system to support virtual
MDTMs [47] were brought to the attention of staff. We  asked
“what if there was an on-line MDTM,  and you could connect
from your office, or phone, or mobile device?” The respondents
were strongly against such a development, and defended the
practice of co-located MDTMs. Of those asked so far (over
30 MDT  members), all have said they would not be inter-
ested unless they were unable to attend an MDTM. Table 3
is a sample of typical responses. Despite the time shortage
and difficulties expressed about pressure that the MDTMs
impose on team members, there is something about being
co-located with colleagues at MDTMs  that provides a positive
benefit.
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
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5.  “Do  no  harm”

As noted in Section 1, MDT  work has greatly increased over
the last decade placing unprecedented time and efficiency
. . . [laugh]  and I like the camaraderie . . .”

demands on team members. It is hoped that the increased use
of information technology may help alleviate such demands.
The findings reported and analysed in the preceding sec-
tions point to the need for guidelines aimed at supporting
collaboration in the face of rapid technological and organisa-
tional changes, as well as ensuring that the positive aspects
of MDTMs are not harmed. We  propose that guidelines should
take into account the impact of changes introduced by the
implementation of technology (summarised in Table 4), and
should address such detail as (i) the number of patients to
be discussed, (ii) time per patient, (iii) the information to be
articulated, (iv) participants required, (v) change in nature
of learning and professional development, and (vi) hospital
responsibilities.

First of all, it is clear that better support could be pro-
vided for MDTM preparation. Support at different levels
is required, with core medical specialists whose expertise
ing MDT collaboration in changing technological times, Int. J. Med.

Videoconferencing Takes more time per case [17]
Hinders interaction dynamics (turn-taking).
More difficult to coordinate artefacts
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owever, summaries need to be supported by complete infor-
ation, and the MDT  needs to be made aware that details are

vailable if needed.
The introduction of PACS is a potentially helpful devel-

pment, which could play an important role in preparation
nd documentation for MDTMs. Current systems, however,
eed to be better integrated with support for pre- and post-
eeting activities as well as with MDTM records. Abundance

nd wide accessibility of images should not be seen as a substi-
ute for preparation. In addition, a lack of common standards
nd agreed protocols, heterogeneous image  quality and lack
f contextual information (e.g. about the reporting radiologist)
ill diminish the effectiveness and the efficiency of MDTMs.

urthermore, a high standard of specification in networks
nd hardware needs to be employed to assure dependability.
s our work systems become reliant on electronic systems,
uch as PACS, and paper and other artefacts, such as radi-
logical film, disappear, we need to guarantee that patient

nformation is available when needed, without undue delay.
he scenario of a systems failure with patient test data, or

maging for example, if unavailable poses a real life-or-death
isk for patients.

Records and documentation are important requirements,
nd considerable effort is put into ensuring that records cre-
ted at MDTMs are dependable and reflect the consensus
chieved [6]. Representation for awareness of the status of
ork is one of the many  functions of paper records [48].
owever, when an awareness and dependability-enhancing
echanism in the form of a large screen for record cre-

tion during the MDTMs  was suggested to the MDT, reactions
ere mostly negative. Objections varied from time issues to

ts anticipated (negative) effects on the discussion. Interest-
ngly, participants also say that they like to take personal
otes. This agrees with Østerlund’s finding that a single
ecord is often inadequate for all ‘places of collaboration’
49]. One needs to be careful when designing for aware-
ess of records creation under strict time constraints, such
s in MDTMs. Awareness support should be unobtrusive
nd, in particular, not formalised into a prominent meet-
ng structure. It should rather be a ‘background’ activity
hat can feed into individual activities, such as note-taking,
r support secondary functions of the MDTM,  such as
udit [18]. One should acknowledge that a single record
eeping system would not satisfy all individual role require-
ents.
Finally, videoconferencing, a technology often discussed

n connection with MDTMs  [17], and more  recently vir-
ual meetings can also be potential sources of harm.
s regards time, case discussions over videoconferencing
lace extra coordination demands, take longer than face-
o-face discussions and may disrupt the work rhythms of
he specialists involved (see Table 4). In addition, atten-
ion should be paid to the impact of socio-emotional
actors on the meetings. Camaraderie, consensus and clin-
cal discussion are top the list of positive aspects of

DTMs in the view of MDTM participants [27]. There-
Please cite this article in press as: B. Kane, S. Luz, “Do no harm”: Fortify
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ore, in considering videoconferencing and virtual meeting
echnologies for MDTMs  one should not underestimate socio-
motional role of the MDTM that needs to be supported
oo.
 f o r m a t i c s x x x ( 2 0 1 3 ) xxx–xxx 11

6.  Conclusion

In reviewing the changes observed over the past 5 years in
particular for MDTMs, we capture a sense of the impact that
increase in volume on work rhythms and on interactions. We
note that preparation for MDTMs becomes more  important,
and the collaboration at the MDTM is more  formal. Although
more  information is potentially available at MDTMs, because
of PACS, and the EPR implementation in particular, it is not as
easy to access the electronic information as it is to review a
paper chart.

As meetings become busier, there is less information used
in the patient case review: fewer images are shown; fewer par-
ticipants are involved; there is little discussion or questioning,
and there is a greater need for formal records that help direct
the work of several roles after the meeting. Although MDTMs
seem to be less satisfying for MDT members, they still value
being there, being co-located with their MDT  colleagues, and
having the chance to interact with one another.

Remarks on the importance (and lack of import) of record-
keeping allude to other complexities outside the scope of this
discussion. It is clear there are factors outside of the MDTM
process that temper or modify the MDTM recommendations
and have medico-legal and ethical implications that cannot
be ignored.

Our research suggests that there is a valuable, but elu-
sive, benefit from the co-located interaction among medical
specialists at an MDTM that proves satisfying for individuals,
and likely provides direct benefit to patient outcomes in the
longer term. Because the process is believed to be a safer way
of professional collaboration and coordination of patient ser-
vices, there is a danger that this might create a false sense
of safety when all of the information (data, images or exper-
tise) is not available at the MDTM.  At what point, as MDTMs
experience increased pressure and utilise less and less patient
information, will the risks posed by decisions taken at MDTMs
outweigh their benefits?
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Summary points
What  was already known about the topic?

• Work rhythms are important to examine in an analysis
of collaboration in health care work.

• Multidisciplinary team work has become an important
feature in modern healthcare.

What this study added to our knowledge?

• Quantitative data from a large teaching hospital on the
development of multidisciplinary team working over
the past 10 years.

• Elements intrinsic to the interaction in a multidisci-
plinary medical team constitute a delicate ecosystem.

• As the balance between actors, digital media and paper
artefacts fluctuates, so too the nature of the interaction
and collaboration changes.

• The MDT  Ecosystem contains
– specialist knowledge
– radiological samples
– pathological samples
– clinical interpretation of patient’s findings
– roles and responsibilities

•  Physical space and time are significant constraining
factors.

• Time and timing are associated with the greatest

r

observable effects on the MDTM.
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