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ABSTRACT

We examine thecollaborative nature of medical artefacts
within the medicalenvironment. Taking the daim of the
Accidentand EmergencyDepartmenf{A&E, known in the
US as theEmergencyroom, or ER), weconsiderthe use
androle of representationamedia (such as thewvhiteboard

other personnel(ambulance staff, etc.), and via the
requesting oftests or physicaéxaminations.He/she will

record this on another paper protocol (discussedbelow).
Following testsand investigations, thepatient may be
referred onto a specialistmedic and at this point the
information about theatient will becommunicated tahat

and paper documents) in the work routines and interaction ofnedic both verbally and via the use of thecompleted

doctors, nurses and other medical personnel.

INTRODUCTION

Hospitals are technology-intensivecentres ofinformation
where vast amounts of ddtaw throughthe systermand are
touchedand affected by aange of people in different
situations withdifferent skills, andwho havedifferent uses
andrequirements ofhat information. Groupgoalesce and
fragment onthe fly and collaborate around arange of
technological and non-technologicalartefacts. Onevery
noticeable aspect of the medical setting fromplespective
of CSCW is thatvery little communications technology is
used other than the ubiquitoubleeper and fixed line
telephone. Despite theefforts put into the areas of
telemedicine and medical informatics ottee lastfew years,
little of this technology hafound its way into thesveryday
working environment ofhe hospital, letalone thehighly
dynamicandinformationally intensivesetting of the A&E
department. Wilst thereare anumber of possibleeasons
for this (see 4), whatve seek to explordere isthe role of
the representationahedia insupporting collaboration. The
results of thisstudywere developedrom ethnographically
inspired fieldwork that took place in anumber of UK
hospitals over a period of several months in 2000.

ACCIDENT AND EMERGENCY IN A UK HOSPITAL

The hospital environment: The hospitalenvironment
is a complex oneand the larger building is home to a
number of different workites [5]that operate antities in

their own right. However, the boundaries between these

work sitesare blurredandthe sitesfrequently co-operate in
the treatmentrajectory ofthe patient (ibid.). A&E is a
department that is constantly occupied by people fimsae
other worksites, which is anecessaryand routine part of

protocol sheets. The patient is then either admittedwarc
or discharged. If admittetb a ward, their paperrecordswill
follow them, or else they will becanned in anthe paper
copies destroyed.

It is clearfrom this thatinformationneeds to be shared at
all times tocommunicate thearious stagesnd processes
to those involved. Théhree nain methods ofinformation
sharingrevolve aroundthe bleeper.the whiteboardand the
paper protocol sheets.

SHARING PATIENT INFORMATION

Paper use: Forms were seen alynamicdocumentswith
information added to them as it wdiscovered or generated.
Paper was also seas importantn mobility (seealso 3) —
people could carry it around with them, jotting notes onto it
as theycarriedout their tasks,and showing it to other
people for comment.

Use of protocols: The protocol sheetsete used as a
resource in the performance wbrk, andthey are examined

here as a special subset of paper use. The formatting and use
of these sheets is not commacarossall hospitals, but in

this instance, they were introduced atal to structure the
medical examination, ensuring that essentitdeatment-
critical patient details are gathered.

Common resources: Sharedartefactsact astools for
collaboration and discussion. There exist, in A&E, a
number of common resources and artefacts. Taesshared
over spaceand time by various peopleand their use and
transformation affects treatment trajectories. The most
mentionedresource inthe literature isthat of the redical
record (in this case inthe form of protocols) which has
receivedconsiderablattention (e.g. 2)Another isthat of

their work, and involves information sharing at a number ofthe whiteboard[1] which is a commonartefact of great

levels, betweenpeopleandacross a rangef organisational
artefacts.

The 'process' of A&E isuch that a patient isdmitted,
either by an ambulancerew orthemselves,and a paper
form is handed tothe nurses who thetriage the patient
using apaper protocol. The patient information ithen
transferred to awvhiteboard,which indicatesthat they are
ready tobe treated(although inemergenciesthere is no
time for theseprocedures). Athe treatmenstage, amedic
will evaluatethe patientsguestioningthem, withnesses and

moment-by-momentconcernfor sharing information and
co-ordinating collaborative action. This boardligided into
a grid with bed numbersdown one side, the patientisame
in another box and other detadi®e added whereecessary. It
commonly acted as aalking point around which medics
gathered todiscuss detailsabout their patientsand the
organisation of their time.

In the core study, thewhiteboard was located centrally
around the nurses’ station and was one of the most



frequently looked atind amendedources ofnformation. It
acted as aresource for structuring work activity and
informing members of the team of the status of wlaed. It
was not just an indicator of patient details,but also
indicated how busy the unit was, how many patients had
to be seen and how many patiemere being dealtwith. It
recorded the ‘allocation’ of patiertis particularmembers of
the team and graphicallgpresentedhe layout of the A&E
‘majors’ unit. As a modifiable resourcethat is also the
focus of discussion, thewhiteboard allows details to be
added as they are uncovered.

MOBILITY (ISSUES OF)

The one feature of theedical setting thatlearly stands out
in the fieldwork is the mobility of workers and theaguired
interactionwith fixed informational resourceghat support
co-operatiorand collaborationbetweenall members of the
team. In the past, CSCW has oft@rerlookedsystems to
support mobileco-operation(but see 3) in favour ofarger
systems thatequire users to beconfined to avery local
space inorder to communicatewith others. In medical
work, such situationsre rare ananobility is akey issue.
In many cases, aeen instudies ofnon-medicalsituations,
‘travel’ was used for information gatheringfor staff to
collect, orlocateinformation, but also throughcollaring’
people by takingadvantage obther otherstravelling’ into
their own departments.

Mobile technologyis interestingin its absence. Mdics do
carry bleepers(in-hospital pagers),but what is especially
interesting about the use of thedevices isthat they
enforce artalways available’pattern ofuse. As astrategy
for managemenof their time, thebleepersare often turned
off, with inevitable consequences. &feover, when the
devices are on, they require tinger to locatand use dixed
line telephone — thereby increasing their local mobility.

CONCLUSIONS

What the data frorthe field studiesn the paper isintended
to demonstrate is that medical work in the A&lEpartment,
although focussedround aocal area, isdetailed,complex,

and involves actors fromother more remotareas of the
hospital. Mobility isa key issue ifresourcesare to be
accessed and fully utilised and thiobility allows for both

plannedand chanceinteractionthat affectsthe work of the
A&E staff. In the case of A&E, once the patient is
discharged or admitted to the ward, their notessea@ned in
and the papercopiesdestroyed and so ahe end of the
trajectory,paperis taken oubf the system.However,paper
still forms an integral part of the workingractices and
needs to bentegrated inthe system in amanageable
fashion. As information systenae introduced tgarts of
the hospital workroutines, so weéhave to findways to

incorporate the resultant medidth currentmethods.These
media, bethey paper orelectronic basednust interact to
provide acoherentresourcefor locally situated activities.

The importanceof papercannot bedisregarded tocontinue

to provide alevel of flexibility that information systems
cannot.

The common resources in use within the ward incldicted
technologies such as thgaperprotocols that ‘flyaround'

acting asrepresentationof the patient [2]. They also
include the whiteboard,the stand-alonecomputerand the
telephone,and personnel interactwvith these on aregular
basis, thus increasing the need for them to be moliilese
yefixed common resources bring a presence to the
environment and physical space that influences its
organisation and the working routines of all of the
collaborating personnelAs the field work suggests, the
mere fact ofgoing tosee' peopleplacesandthings led to
chance encountetbat later reducedhe need to go and find
someone,and the physical presence ofpeople in the
department meant the tasksch as gettingpproval for an
x-ray, were simpler. This isextremely hard to reproduce
within an electronicsystem, and making use ofpeople’s
inherentflexibility of action to deal wth novel situations
may be the mostppropriatesolution — these processes
should only be systematised with extreme caution.

The fieldwork demonstratesiow the medical personnel in
the A&E department adapted to the quirks and failures of the
systems inplace and structured their work accordingly,
overridingthe systemwhere necessary. Warguethat the
social interactions that exist around the work of treating the
patient are crucially important to acknowledge before the
design or redesign of atgchnology intended teupport the
functional aspects ofmedicalwork within the A&E ward.
Some mayarguethat there is noneed for this kind of
technology, yetthere is a widespread demand for its
introduction to provide amore structuredand standardised
method ofwork from hospital managersand consultants,
both for quality assurance and valid diagnostic reasons.

What we have attempted to dounderstandhe work to see
how avariety of sharedinformational resources (including
technologyand paper) areintegratedinto the system and
how theyinteract wth one anotherThere aradmplications
for the designandintroduction of CSCW systemdere. It
may appear that a widespread integrated collaborative
information systemwould eliminate theneedfor people to
travel to radiology or othedepartmentso requestests, yet
such systemdake away the social interactionthat make
the work practiceseffective and efficient. Instead,what we
need toconcentrate on ighe means by which we can
mobilise theinformation held within fixed resources and
make them more accessible to the users.
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