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Abstract. We posit the concept of Mobility Work to describe efforts of moving about people
and things as part of accomplishing tasks. Mobility work can be seen as a spatial parallel to
the concept of articulation work proposed by the sociologist Anselm Strauss. Articulation

work describes efforts of coordination necessary in cooperative work, but focuses, we argue,
mainly on the temporal aspects of cooperative work. As a supplement, the concept of mobility
work focuses on the spatial aspects of cooperative work. Whereas actors seek to diminish the
amount of articulation work needed in collaboration by constructing Standard Operation

Procedures (SOPs), actors minimise mobility work by constructing Standard Operation Con-
figurations (SOCs). We apply the concept of mobility work to the ethnography of hospital
work, and argue that mobility arises because of the need to get access to people, places,

knowledge and/or resources. To accomplish their work, actors have to make the right con-
figuration of these four aspects emerge.

Key words: Anselm Strauss, collaboration, hospitals, mobility, mobility work, standard

operating configuration

1. Introduction

In this paper we focus on mobility as a core aspect of cooperative work. Over
the last decade, mobility has increasingly come into focus in the analysis of
computer support for cooperative work because mobile computers have
moderated the enthusiasm for desktop computers by pointing out their
limitation: they tie work to the desk. The contribution of this paper is to
introduce analytical concepts which can help us reflect and better understand
why, when, and how people are mobile in their job. This can help us think
about the design and deployment of computer technology for mobile workers
in a specific work setting.

At a trivial level, the flow of people and things is necessary because wards,
conference rooms, meeting rooms, and offices are distributed in space, and
hence force people at the hospital to cover a lot of physical space on foot. The
movement and distribution, however, have a complex and intricate order that
is directed towards the smooth accomplishment of diagnosis and treatment.
Routines of movement and standard set-ups have developed since the
emergence of modern hospitals and are in constant transformation. A central
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dynamic in the change of routines of movement and standard setups is the
ongoing process of specialization that has characterized the development of
hospitals since the beginning of the last century and which seems to continue
into the future (Vallgårda, 1992). The expansion of knowledge about the
human body, diseases, medicine and care have entailed an accompanying
contraction of the field in which individual clinicians can have expertise.
Medical specialization is also caused by the development of technologies of
introspection and intervention into the human body and for analyzing hu-
man tissue. These technologies are mostly concentrated in specific places.
Either because of the space they require, the special kind of environment they
need or because of the cost of constructing, maintaining and using them.
MR-scanners (magnetic resonance), CT-scanners (computer tomography)
and PET-scanners (positron emission tomography) are all recent examples of
this process of which laboratories, operation theatres, etc. are older ones. A
consequence of this specialization of knowledge and technology is the con-
tinuous subdivision of hospitals into dedicated departments, which implies a
need for moving around between people, things and places in order to
accomplish work. As Strauss et al. (1985) point out, a special feature of
medical specialization and technological innovation is that the two are
simultaneously parallel and interactive, creating an impetus for further
technological innovation and specialization.

Building on the sociology of Anselm Strauss, we introduce the concepts of
mobility work and standard operation configuration (SOC) and apply these to
mobile work at a hospital. Mobility is a profound characteristic of hospitals,
which are busy places within a constant, at times hectic, movement of people
and things. Patient beds are rolled along corridors, records and X-ray
pictures are sent forth and back, and samples of blood and tissue are passed
on. Physicians and nurses oscillate between patients, offices, work stations
etc. and may cover distances up to 15 km during their shift (see Section 4.2
and Table II). Often they work while on the move as illustrated in the picture
in Figure 1: two nurses talking about a care problem while walking and
carrying records along.

The conceptual thrust of the paper builds on three years of field studies at
a medical department, where we have been struck by the amount of work
needed to achieve the right configuration of people, resources, knowledge
and place. Strauss’ concept of articulation work is central in this connection,
but somewhat underplays the spatial aspects, as we will argue below. The aim
of our analysis is to help the designers to understand and design for the
particular kind of mobility found in a concrete workplace subject for tech-
nology design. For example, if we wanted to design computer support for
mobile cooperation in a hospital, the concept of ‘mobility work’ can be used
to understand why, when, and how mobility occurs. This understanding
would then help the designer create technologies which might help clinicians
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to reduce the degree of unnecessary mobility – for example finding people –
but not remove the kind of beneficial mobility, which e.g., helps knowledge
sharing at a medical department.

The paper starts by presenting related work on mobility in CSCW
research. In Section 3 the concept of ‘mobility work’ is introduced, including
the concept of ‘standard operating configuration’, and aspects of mobility
work are discussed. The rest of the paper discusses mobility work in a large
metropolitan hospital in Denmark. Section 4 introduces the case, Section 5
presents examples of ‘standard operating configurations’ in the hospital, and
Section 6 discusses aspects of mobility work in medical cooperation. Section
7 discusses core challenges to mobility work, Section 8 discusses the intro-
duced concepts in relation to computer support for mobility, and Section 9
concludes the paper.

2. Background – Mobility in CSCW research

During the last decade, mobility has been the focus of increasing attention.
This attention arises, we think, from two sources. Firstly, a concern with
computer support for what Luff and Heath (1998) have termed ‘remote
mobility’, i.e. where mobility workers move or travel across larger distances.
The focus here is mainly on developing new technologies that enable such

Figure 1. Two nurses in a conversation while moving around at the ward. Notice that they are

carrying a number of items, both in their hands and in their pockets. Furthermore, notice the ‘mess’

in the hallway – it illustrates how things, such as beds, tables, food medical records etc are con-

stantly moved around within a hospital.
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support. For example, cooperation between mobile workers moving around
in large metropolitan areas (e.g., Whittaker et al., 1994; Lamming et al.,
2000; Perry et al., 2001, within national areas (e.g., Wiberg and Ljungberg,
1999; Perry et al., 2001; Pinelle and Gutwin, 2003), and international trav-
eling (e.g., Perry et al., 2001; Dahlbom and Ljungberg, 1998).

Secondly, mobility has attracted attention from the realization that
computer support for collaborative work itself introduces new problems.
These problems have especially been analysed in connection with ‘local
mobility’, a term proposed by Bellotti and Bly (1996) and Luff and Heath
(1998). They discuss the challenges that arise for people at work because of
their need to move about and have access to resources, especially computers,
at the same time. Thus Belotti and Bly argue that local mobility enhances
local collaboration while at the same time penalizing remote collaboration
severely, since it takes actors away from their desks where their phones and
e-mails are placed (Bellotti and Bly, 1996). They found that previous research
had only focused on ‘desktop collaboration’ and argued that ‘‘... mobility
may be critical to many work settings that have been traditionally considered
nonmobile and that its existence and purpose must be accommodated by
CSCW design’’ (Bellotti and Bly, 1996, p. 209). In their case of a consultancy
firm of product designers with a remotely located sub-branch, local mobility
arose as a result of a pursuit of resources and other people and supported
collaboration because it enabled the sharing of resources, face-to-face
communication, and shared awareness between co-workers (Bellotti and Bly,
1996, pp. 210–211). At the same time, however, local mobility took people
away from the desktops upon which the resources that enabled communi-
cation and collaboration over vast distances (e.g., phones or email) were
found. Bellotti and Bly’s design efforts were accordingly directed towards a
reproduction of the advantages that local mobility provided for remote
collaboration, and towards reducing the penalties for being away from the
desktop – i.e., the penalties for remote collaboration.

Luff and Heath (1998) similarly lament the fact that new technologies that
promise to provide new spaces and environments for collaboration are only
‘‘. . . available on devices which are static and tied to the desk’’ (Luff and
Heath, 1998, p. 305). Luff and Heath (1998) found a lack of studies devoted
to mobility and provided three cases in which the importance of mobility was
analyzed: a medical practice, construction sites, and stations in the London
Underground. The central problem in the two former instances is that of
micro-mobility: the ability of paper to be ‘‘... handlable, manipulable,
portable, dismantlable and can easily be reordered and reassembled . . .’’
(ibid, p. 307). More generally, the static nature of the existing technologies
entailed the risk of ‘‘. . . undermining an important resource in collaboration,
namely, an individual’s ability to reconfigure him or herself with regards to
ongoing demands of the activity in which he or she is engaged.’’ (Luff and
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Heath, 1998, p. 306). This point is well illustrated by Kristoffersen and
Rodden (1996) who argue that the introduction of video consultation
between bankers and customers tied the former to their desks and hence
restricted their opportunities to consult colleagues for advice and managers
for decisions as well as looking for files.

The emergent broadening of attention from computer-support for
mobility to a focus also on the role played by mobility in collaborative work
in this second category of literature has been taken up by the work of for
example Bertelsen and Bødker (1999), who describe collaboration on a
wastewater plant and on the role of mobility in this collaborative work.
While the wastewater plant did have a control room, cooperation was mainly
accomplished by moving around the plant.

‘‘They retrieve information as they move about, and their information needs depend on
where they are, who they are, as well as on what they are doing. They do not need access to

the entire information space independent of location and purpose, on the contrary. This is
what we have called zooming with the feet.’’ (Bertelsen and Bødker, 1999, p. 6).

The need to be mobile derives from the fact that workers have to access
things locally: checking the smell and colour of the water, reading meters,
and judging the viscosity of polymer. Workers do cooperate and coordinate
but mainly locally when they move about through ad hoc face-to-face
meetings at the plant and during coffee-breaks. This dominance of decen-
tralised, ad hoc coordination in daily routines is probably possible because
of the slow fermentation processes at the plant where exact, prompt
information is not needed. The insights derived from this analysis of local
mobility are directed towards the concept of common information spaces,
and Bertelsen and Bødker label the wastewater plant as ‘massively dis-
tributed’.

The purpose of this paper is to follow up on this literature on mobility
within CSCW by developing an understanding of mobility through which it
may be possible to develop computer support for people on the move, while
at the same time trying to avoid the new problems that such support may
introduce. We think that one way to do this is to develop analytical concepts
like ‘mobility work’ and ‘standard operation configurations’ as outlined
below.

3. Mobility work

The sociology of Anselm Strauss has proved to be especially useful for
looking at cooperative work as is testified by the wide use of his concepts,
especially that of articulation work, within the CSCW community. To better
understand the mobility of people we will take the sociology of Anselm
Strauss as a starting point. As will be explained below, we propose the
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concept of mobility work as an elaboration of the spatial aspect of articula-
tion work and will argue that it may even be a complementary concept.
Mobility work, in our understanding, designates the work needed to achieve
the right configuration of people, resources, knowledge and place in order to
carry out tasks.

The concept of articulation work as proposed by Strauss ‘‘refers to the
specifics of putting together tasks, task sequences, tasks clusters – even
aligning larger units such as lines of work and subprojects – in the service
of work flow’’ (Strauss, 1988, p. 164). Strauss posits the concept of artic-
ulation work as part of a theory of action which stresses the ongoing efforts
of actors to accomplish their tasks and goals in interaction with other
actors. In opposition to a means-end view of action, where a linear process
between start and end points is assumed, Strauss argues that the complexity
within which action takes place, and the contingencies that most often
arise, require an actor to continuously adjust and readjust his or her
actions. Hence, action in its practice is a continuous readjustment of
envisioned courses of action rather than a straight line from start to end
strung out by rules or norms. When we move to considering several
cooperating actors, the process of continuous readjustment is further
complicated by the fact that actors occupy different positions and have
different stances. Joint action therefore is in practice an achievement: actors
need to align their actions in order to cooperate (Strauss, 1993, pp. 32–36)
and this work of alignment is what Strauss terms articulation work. There
are several strategies for lessening the amount of ‘articulation work’. Hence,
routines, the use of Standard Operation Procedures (SOPs), and effective
systems of communication all help to coordinate different lines of work
(Strauss et al., 1985, pp. 158–164). In all three strategies, actors establish
arrangements, which coordinate the various lines of action, and include
agreements ‘‘. . . about what work is to be done, to what standards, in what
space, during what time period, with what resources, by whom, and with
what payback’’ (Strauss, 1993, p. 89). Through continuous readjustments
and articulation work, trajectories of work are established. A trajectory is a
‘‘. . . a course of action but also embraces the interaction of multiple actors
and contingencies that may be unanticipated and not entirely manageable’’
(Strauss, 1993, p. 53).

As can be seen in the citation above, articulation work is to Strauss about
temporality as well as spatiality. Temporality is a central concept in Strauss’
sociology: it is one of nineteen fundamental assumptions about action in
Strauss (1993) and is at the core of the central concept of trajectory, which is
defined as ‘‘. . . the course of any experienced phenomenon as it evolves over
time’’ (Strauss, 1993, p. 54 – our emphasis) and which can be divided into
sequences and phases. Spatiality, however, does not seem to have received
quite the same attention, although it is not neglected. In The Social
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Organization of Medical Work (1985) for example, the interaction between
technology and medical specialization is described as resulting in new spe-
cialized departments that in addition to new divisions of labour and new
communication channels also require the expansion of physical facilities. The
hospital is described as consisting of a large number of work sites: ‘‘. . . a
hospital consists of variegated workshops – places where different kinds of
work are going on, where very different resources (space, skills, ratios of
labor force, equipment, drugs, supplies, and the like) are required to carry
out that work, where the division of labor are amazingly different . . .’’
(Strauss et al., 1985, p. 6). Spatiality also comes in connection with trajectory
work; ‘‘. . . trajectory work of whatever species involves the organization of
resources. [. . .] Even the construction of an effective intensive care nursery or
intensive care unit for adults, for instance, can involve the work of an
imaginative or at least competent architect who can [. . .] design an ‘‘appro-
priate spatial environment’’ for the personnel’s work. [. . .] the organization of
resources is a matter that involves both a multiplicity of resources and a
complexity of organization for their utilization.’’ (Strauss et al., 1985, pp. 38–
39). As the citations indicate, spatiality is part of Strauss’ sociology. But
space mainly has the role of being a resource that is needed by actors to carry
out their work. Though Strauss does have a concept of ‘‘transportation
work’’ (alongside 21 other kinds of work: articulation, awareness context,
biographical, body, comfort, composure, connecting, dirty, error, identity,
information, interactional, kin, machine, negotiative, patient, pain, rectifi-
cation, safety, sentimental, and trust work) this concept is directed at moving
patients to machines for examination or vice versa (Strauss et al., 1985,
pp. 54–55). This is a more narrowly focused understanding of mobility than
we have in mind here.

Mobility work, as we see it, deals with the achievement of the right con-
figuration of people, resources, knowledge and place and can be seen as the
spatial aspect of a work trajectory. The challenge of mobility work arises
from the fact that in practice a place is not just an abstract space, but must
have a set of required characteristics in order to be appropriate for a line of
action: places for consultation between physician and patient should, for
example, be auditorily closed off to ensure confidentiality, just as operating
theatres should be sterile. Furthermore, not only actors but also things and
information move around and the establishment of the right combination of
persons, things and information is hence an achievement that cannot (and in
practice is not) taken for granted. Efforts of mobility work will most often be
aimed at minimizing the span of space to be covered or at minimizing the
time or cost needed to cross space. But quality (taking a patient past a scenic
view), beauty (driving a client past a impressive landscape), energy saving etc.
may also be influential criteria and have to be balanced between the various
lines of work and flows of things and information involved. As the spatial
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aspect of a work trajectory, mobility work ranges from, on the one hand, the
schoolteacher’s placing of pen, eraser, and paper sheet in front of her when
correcting mathematics or the surgeon’s arrangement of surgical instruments
on a trolley – Heath and Luff’s ‘micro-mobility’ – to, on the other hand, the
executives’ flight from Copenhagen to Munich to attend a board meeting to
which information material has been sent, or the technician’s journey across
continents to see to industrial butchery lines carrying along repair manuals
and spare parts.

As a minimum, mobility work is the spatial aspect of articulation work,
but it can be argued that it is a complementary concept. Just as articula-
tion work is achieved through, but not identical to, communication, so
mobility work is achieved through, but not identical to, movement. In
articulation work, communication is done to achieve an agreement as to
who does what, where and when, whereas mobility work is done to achieve
the right configuration of people, resources, knowledge and place at a
certain point of time. Whereas the former focuses on the temporality of
coordination with spatiality as a sub-aspect, the latter focuses on spatiality
with temporality as a sub-aspect. Both are analytical concepts that are not
identical to actual talking or walking.

3.1. STANDARD OPERATION CONFIGURATIONS

A common coordination strategy to lessen the amount of articulation work
needed in collaboration between actors is to routinize or develop Standard
Operation Procedures (SOPs) which minimize the work of aligning interac-
tion by providing a prefigured coordination of who, when, what and where.
Similarly, we propose the concept of Standard Operation Configuration
(SOC) as a spatial setup fostering easy cooperation because of common
knowledge and agreement as to use and navigation. The work place of car-
penters, blacksmiths, secretaries, car factories, etc. all have arrangements in
which actors, resources and knowledge are configured in a certain way so as
to allow actors to accomplish their tasks as effortlessly as possible and hence
minimize the amount of mobility work needed. They are specific kinds of
‘locales’ (Giddens, 1979), sites of structured space in which action draws and
unfolds and in which appropriate actors, things and information are present.
The layout of a hospital or a room can be part of, but is not by itself a SOC,
which at least also includes persons, resources or knowledge. SOCs can be
large-scale as, for example, the way hospitals are planned, or small-scale as,
for example, the way in which surgical instruments are lined up on a table in
an operating theatre. Just as SOCs facilitate cooperative work in space by
minimizing mobility work, they are at the same time a product of cooperative
work. SOCs are designed, developed, deployed, changed, and reimplemented
through a story of adapting arrangements to the changes in cooperative
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work. There is a tight coexistence between the design of physical arrange-
ments, the design of the flow of things, actors and information, and the
mobility work of which it is a product.

Within the field of computer-supported cooperative work, one kind of
SOC that has been thoroughly examined is control rooms (Heath and Luff,
1992 is a classic article), but it should be noted that SOCs can be mobile too.
Control rooms and operating theatres and a host of other SOCs are not
mobile, often because of the size of the equipment or material involved, but
in other cases SOCs have been designed for moving around. An electrician’s
van that contains a wide range of tools, bolts, wire and meters, for example,
can be regarded as a SOC that enables the expert on electric machines to
move around to access faulty machines and possibly access more knowledge
from the service centre or other electricians via mobile phone. Similarly, the
hospital’s trolley (to which we will return below) containing patient records
and care records enables the physician to move between different rooms and
patients while taking the records around when making her round. When and
why SOCs are stationary or mobile has come into focus within CSCW
through discussions about the limitations that the use of desktop computers
imposes on actors. While mobility work and SOCs are found on any scale, we
will in the following focus on mobility work and SOCs as they are found
within the delimited space of a hospital.

3.2. ASPECTS OF MOBILITY WORK

We find it useful to think of four aspects of mobility work, as summarized in
Table I, when analyzing mobility in clinical work.

Firstly, there is a need for mobility caused by the need for being in dif-
ferent physical places. Places are often specialized in the sense that they have
a purpose or that certain types of activities can take place in them. For
example, light displays that can hold the large amount of images to be
analyzed are needed in radiology and hence the physicians have to go to the
radiology conference room. Places can be distinguished according to whether
they have an ordinary character (e.g., a room for a meeting) or inherent
qualities (e.g., provide a sterile environment).

Secondly, there is a need for mobility in order to access knowledge.
Medical diagnosis and care are intellectually intricate tasks, which are
products of complex social processes involving individuals who vary in status
and areas of expertise (Cicourel, 1990). The idea of socially distributed
cognition (Hutchins, 1995) refers to the observation that participants in
collaborative working relationships are likely to vary in the expertise they
posses and must therefore engage each other in dialogues that allow them to
pool resources and negotiate their differences to accomplish their tasks.
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Because of the specialized nature of organizing work in modern hospitals
(Vallgårda,1992), such cooperative problem solving is achieved through a
decentralized and loosely coupled collection of knowledge sources located in
different medical specialties. Hence, problem solving becomes distributed in
terms of both knowledge (mentally in different heads or externalized in dif-
ferent documents) and space (physically in different locations), which in
many instances implies that there is a need to move to get together and
engage in cooperative problem solving – the need for mobility to ‘get a head’
– or to access some specific document. An important distinction here is
between knowledge that can be distributed (e.g., a patient’s bed number) or
has to be authentic (e.g., particular paper-based records or expert judgment).

Thirdly, the need for mobility arising from the need to access or use
different shared resources. Modern hospitals employ a wide range of different
resources – especially medical equipment and machinery – which are essential
to patient diagnosis, treatment, and care. At the very core of medical work is
the need for moving the patient to a medical device, and vice versa there is a
wide range of mobile medical equipment within a hospital that needs to be
moved (by someone) to the patient. Hence, resources differ as to whether they
are mobile or stationary.

Fourthly, the need for getting in contact with specific persons creates
mobility. Locating and getting access to clinicians possessing specific
medical knowledge creates a great deal of mobility in a hospital. Further-
more, getting access to the patient, being able to talk to and examine him

Table I. The four aspects of mobility work – resources, places, knowledge, and persons

Aspect Description Dimensions Examples

Places A Specific Physical

Place

Intrinsic

Ordinary

Operating Theatre, Ward,

Medicine Room, Office,

Hallway

Knowledge General Facts

or Information

Distributable

Authentic

Knowledge of: Treatment

and Care Building

Construction

Resources Shared resources

within a cooperating

unit

Stationary

Mobile

Medical Equipment PET,

MR, CET Scanners Tools

in an Electrician’s Van

Medical Records Printers,

Scanners

Persons A Specific Person Specific

Role

Specific Persons Working

in e.g. a Hospital or an

Office
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or her, creates the need for either the clinicians to move to the patient or
the patient to move to the clinicians. The former strategy is used for hos-
pitalized patients, while patients treated in the out-patient clinic apply the
latter strategy. Furthermore, people are different to the degree in which
they are needed because of the role they have (e.g., physician on round;
team leading nurse) or because of their specificity (patients, carriers of non-
distributable information).

4. Analyzing mobility in hospital work – a case

In the following we will apply the concepts of ‘mobility work’ and SOC to
examine and understand the mobility in a hospital setting based on field
studies at a large Danish metropolitan hospital.

4.1. RESEARCH SITE AND METHODS

The primary research site is a haematology department labelled ‘Depart-
ment B’. Department B treats blood-related diseases of which the most
severe are various forms of cancer including leukaemia. The department
presently consists of two bed wards, an out-patients’ ward, an out-patients
clinic, a laboratory, an admittance office with two adjacent consultation
rooms, and a section with rooms for the secretaries, physicians, teaching
and meetings. The main part of the haematology department is situated in
a three-storey building (see Figure 4). The ground floor consists of the
admittance office, conference rooms and auditoriums, and offices for phy-
sicians, while the two bed wards comprise the first and second floor. The
two bed wards are identical in terms of staff and number of patients. The
out-patients clinic and the outpatients’ ward are located in another part of
the hospital 5 minutes’ walk away. The department can have 46 hospi-
talized patients at a time and treats approximately 11,000 patients a year in
the outpatient clinic. The department employs about 167 physicians, nurses,
clinical assistants, laboratory workers, etc. The ground plan for one of the
bed wards is illustrated in Figures 5 and Figure 1 shows a picture from the
ward.

The case is based on an ongoing research project which has lasted two
years and includes three periods of ethnographic field work, each lasting two
months, and 12 open-ended interviews. Furthermore, 11 workshops have
been conducted, which have focused on technological support for hospital
work. Participants in these workshops were nurses, physicians, an anthro-
pologist and computer scientists. Finally, 10 hours of video-recording of
specific episodes, like medical conferences, and following personnel around a
whole day have been made. Field notes were transcribed and videotapes
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logged. These qualitative studies have been supplemented with quantitative
measurements of the degree of mobility for nurses and physicians in space
and time.

The spatial dimension was measured with pedometers and the temporal
dimension was logged during the observations.

4.2. SPATIAL AND TEMPORAL DISTANCES IN MEDICAL WORK

Table II shows the walking distance by different types of clinicians on dif-
ferent types of duties and shifts. N is the number of samples for each type of
work activity, such as a day shift for a nurse. The table shows the average,
minimum and maximum distances, as well as the mean duration (dur) of a
duty. All distances are in km and are calculated by multiplying the number of
steps with an average step length of 0.7 m. Thus, the distances are subject to
uncertainty, because indoor steps vary in great deal and step lengths are
individual. The measurement in Table II, however, tells us something about
the relative distances covered during a working shift. For example, that
nurses in a day shift (mean ¼ 6.8 km and dur=7.9 hours) on average walk
longer than physicians on call (mean ¼ 6.1 km and dur ¼ 18.9 hours). And
that a physician might walk up to 15 km during a shift. In total 31
measurements of physicians and 47 measurements of nurses were collected
over a period of 20 days.

The temporal dimension of mobility was measured by logging the
duration of clinicians in different physical locations. Figure 2 shows the
mobility of a physician on ‘ward duty’. All the physicians of department B
meet at 8 a.m. for the morning conference at the ground floor where they

Table II. Walking distance by different types of clinicians on different type of duties and shifts

Role N mean min max dur

Physician

ward duty 4 2.9 1.7 3.4 5.9

on call 18 6.1 1.4 15.2 18.9

backup 3 7.2 1.3 14.4 21.3

Out-paitent

clinic

6 2.1 0.8 4.3 6.5

Nurses

day shift 17 7.6 3.0 11.4 7.6

Evening shift 18 7.9 3.3 9.2 7.9

night shift 12 7.7 2.8 10.4 7.7

Distance are measured in km and mean duration (dur) in hours.
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are briefed on the night’s events by the physician who was on night shift
(11 minutes). After the conference, they take the staircase to the bed ward
where they meet with the nurses in the team room. Here, the nurses’ team
leader reports on the patients associated with the team, emphasising the last
days’ events and the nurses’ assessment of the situation (32 minutes). Later,
when the team conference is over, the physicians walk down to the
radiology department located in the center of the hospital, where they meet
for the radiology conference (15 minutes). All physicians at department B
(not just the ones working on the ward) meet at the radiology conference to
hear the radiologist’s assessment of the X-ray and CT images made the day
before. Going back to the bed wards, four physicians commence making
their ward rounds in collaboration with the team leader by moving from
patient to patient in their bed wards, taking the often voluminous records
along on a trolley (see Figure 6). The ward round is basically a cooperation
between three persons: the physician, the nurse, and the patient. The
physician has the knowledge and authority to make a diagnosis and
prescribe treatment, the team leading nurse has an overview of the patients
and updated knowledge about their condition, and the patient is clearly a
central source of information and subject in the task at hand. At noon, the
physicians meet again in department B’s conference room to discuss special
patient cases upon which a physician would like to consult the collective
knowledge of his colleagues and the expertise of the leading physician
(24 minutes). When the physician has finished the round (typically around
2.30 p.m.), the rest of the afternoon is spent doing paperwork in his office
or attending meetings.

5. Standard operating configurations in the hospital

Standard Operating Configurations facilitate cooperative work distributed in
space by minimizing mobility work. In this section we will consider three
such physical arrangements in a hospital, namely the layout of the hospital

Figure 2. The location of a physician over the duration of a working day, doing the ward round.

The matrix lists the number of minutes the physician is in each place, and hence illustrates the way

he constantly moves between these five different locations. Transportation covers the physician

walking between locations and he is in this period of time physically located in corridors, staircases,

hallways, lifts, etc.
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itself, the layout of a medical ward, and the arrangement of resources and
artefacts on a trolley used during the ward round. These are examples of
physical arrangements on a large, medium, and small scale, and as such
demonstrate how the concepts of arrangement and mobility work apply to a
continuum of scale in space. As we shall discuss, there is a tight connection
between the physical layout of these arrangements and the cooperative
mobility work they are designed to support. Furthermore, there is a tight
coexistence and co-evolution between the design of physical arrangements
and the cooperative mobile work of which it is a product.

5.1. THE HOSPITAL AS A LARGE-SCALE SOC

The hospital was projected and built in the early 1930s and inaugurated in
1935 (Høeg-Hansen, 1935). The bird’s-eye perspective of the original hospital
is illustrated in Figure 3. The hospital is a premium example of a function-
alistic building, where the overall design goal was: ‘‘Form follows Function’’.

The physical layout of the hospital was designed to allow for easy
transport and separation between places where patients are treated and
places where patients are admitted and ‘stored’ in beds. At the centre, the
treatment building is situated (building no. 2 in Figure 3). It contained the
operating rooms, anaesthesiology, radiology, emergency unit, the central

Figure 3. The original architecture of the hospital from 1935. 1 – Bed wards, 370 beds in total. 2 –

Treatment and examination section. 3 – Housing for physicians. 4 – Administration. 5 – Technical

department. 6 – Laundry. 7 – Kitchen. 8 – Chapel and section. 9 – Housing for civil servants. 10 –

Building inspector’s house. 11 – Kiosk. Picture from the original drawings.
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laboratory, and physical and occupational therapy. The bed wards were in
the periphery of the hospital (buildings no. 1) and the hospital was hence
designed for easy transportation of patients to and from treatment and care.
The separation between treatment and care is a reflection of the need for
creating SOCs for the different tasks in each place – e.g., places for taking
and analyzing blood tests, places for operating on patients, places for post-
mortal autopsy, and places for caring for patients.

The ‘Form follows Function’ idea has, however, been difficult to maintain
as the need for new functions arose, the division of work changed, and new
diseases came to dominate the hospital’s activities. In the 1930s tuberculosis
was a fatal disease, whereas today it no longer exists in Denmark. Today
cancer and type 2 diabetes are central to the treatment. New treatment
concepts like ‘patient-centered treatment’ and ’team-based care’ have chan-
ged the division of work between physicians and nurses, and imposed
requirements for new physical arrangements. Hence, the distance between the
physicians (being located in the main building) and the patients and nurses
(located in the ward buildings) has turned out to be less functional nowadays.
A notable change is the increasing use of out-patient treatment. In the 1930s
most patients were hospitalized and put into a bed. Today, the vast majority
of the patients never see a hospital bed. But also new cultural and organi-
zational arrangements emerge. Since the hospital was built there has been an
ongoing rebuilding to accomodate its changing functions.1

5.2. DEPARTMENT B AS A MEDIUM SCALE SOC

Department B is situated in a new building, built in 1979–1981. The treat-
ment and care have been combined in one building with places for doctors
and nurses in the same setting. Figure 4 shows department B’s building in
perspective. The ground floor contains the admission office, conference
rooms, offices for senior physicians and the head nurse, and an auditorium.
The two bed wards are identical and are illustrated in Figure 5. In this
building the physicians are hence located close to the patients and the nurses
in contrast to the situation in 1935. This minimizes the need for moving
between the main administrative building, which hosted the physicians prior
to 1981, and the bed wards.

At the level of the single ward (Figure 5), the design reflects a wish to
minimize mobility while working on the ward. Hence, the ward is a central
SOC in the daily treatment of patients, which also can be seen from the
temporal and spatial distribution of nurses and physicians during the ward
round (see Figure 1). Central places often used in the daily flow of work are
placed in the middle of the ward. This includes the medicine room, the flow
room, the kitchen, the staff room, and the offices. A typical flow of work on a
ward for nurses is to oscillate between a patient in one of the bed rooms, the
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medicine room, and an office. Other hospitals even try to lay the ward out as
a cube or a circle in order to minimize mobility at a ward even further.

5.3. THE MEDICAL TROLLEY AS A SMALL SCALE ARRANGEMENT

On a small scale of SOC, we find the medical trolley (Figure 6) which is used
during the daily ward round at department B. Before the ward round, the
trolley is loaded with relevant material, including the medical records, the
medicine charts, blood test results, and other material on the various pa-
tients. Furthermore, the trolley contains medical handbooks and various
medical equipment for minor diagnosis and treatment.

The trolley is as such a physical arrangement where resources, artefacts,
papers, documents, records, medical equipment, handbooks, etc. are

Figure 4. The building housing department B in perspective. This new building is situated south of

the original ward building (no. 1 in Figure 3).

Figure 5. The physical layout of a ward at department B.
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arranged and can be carried along. Hence, this is an example of a mobile
arrangement, which enables the nurse and physician to carry with them
relevant resources in order to minimize mobility to locate and use these
resources. The trolley makes the relevant material and tools ‘ready-at-hand’
(Winograd and Flores, 1986). Records, medical plans, etc. can be put on the
table, shifted around and rearranged and even be shown to the patient
according to need to configure the cooperation between the physician, the
nurse and the patient during the round.

6. Aspects of mobility work at department B

In the following, we will look at mobility work framed by the four aspects
presented previously, taking up one at a time the aspects of places, knowl-
edge, resources and persons respectively.

6.1. PLACES

The bed ward is a specialized place, where clinicians and patients need to
move to some kinds of activity. Looking closer at the spatial layout of a ward
(Figure 5), a ward is further subdivided into a number of specialized rooms
for patients to ensure some degree of quiet and privacy. Secretaries need a
room to receive and guide relatives to admitted patients, and to receive and

Figure 6. The medical trolley used during the ward rounds at department B.
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distribute incoming mail, phone calls and faxes. They also take care of
sending records around the department. Their place thus centralises com-
munication and traffic in and out of the ward. Nurses and physicians each
have their own rooms for coordinating work and for discussing treatment
and care of patients. They need special places for the common reasons of
having a place to meet and talk undisturbed, to ensure confidentiality of
information about patients and in order to enable clinicians to discuss pa-
tients freely: patients rarely want to listen to discussions about prospects for
recovery, pro and cons about the suitability of particular chemotherapies,
etc. There are, however, also places that are special because of their intrinsic
qualities of which hygiene is one of the most pertinent: a special room for
cleaning patients’ urine bottles, wash bowls etc; rooms for showering and
special high-level hygiene rooms for those patients that have undergone a
bone marrow transplant, or whose immune system has to recover after
chemotherapy.

Mobility on the ward in the perspective of place arises from the need for
quiet, privacy, different hygiene regimes and to ensure close cooperation
between different groups.

6.2. KNOWLEDGE

The pooling of knowledge and hands takes place routinely at department B.
The team conference, for example, is a central source of knowledge sharing
and coordination of the treatment and care of the patient, because it is an
event where physicians, nurses, care assistants, physiotherapists, and other
experts involved in the care of patients meet. To assemble the collective
knowledge of the department, all these experts move physically to combine
the mentally distributed expertise. Similarly, the medical conference at noon
is a central source of knowledge sharing and development. In these con-
ference situations, clinicians do not move in order to access specific
knowledge, but participate in these conferences in order to acquire and
contribute to a more general knowledge sharing. Often in these conferences
a question is raised by one physician and is discussed by several people at
the conference, each contributing with central knowledge and information.
This knowledge is not only medical knowledge, but also more mundane
things like knowledge about the family background of the patient, his
mental health, and whether he has been travelling. In addition to the
routinely held conferences, there is a host of ad hoc pooling of knowledge,
as, for example, when a physician requests another specialized doctor (e.g.,
a surgeon or a dentist) to have a look at a patient. Patients often have
complicated sets of more or less interrelated diseases that need to be at-
tended to by different experts. Hence, the mobility caused by the need for
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accessing expertise works both ways – moving to get to the expertise, and
the expertise moving as such.

The perception of a patient’s condition and state of treatment is thus
contingent on several sources of distributed expertise which assemble to
cooperatively produce an accumulative knowledge base. A fundamental
premise for this accumulation to take place is the local mobility of the
physicians, nurses and other professions at the hospital. While it is possible to
enable such pooling by phone, e-mail or video conferences, face-to-face
meetings are still the most efficient means of achieving this.

6.3. RESOURCES

Basic to patient diagnosis, treatment, and care is the use of specialized
medical equipment, which implies moving the patient to the equipment, or
vice versa. In the treatment of haematological patients it is crucial to monitor
the degree of deterioration of the skeleton. Patients are therefore frequently
taken to the radiology department where there is a subsequent need for
moving patients in and out of the X-ray machine. Similarly, there is often a
need for more advanced types of radiology images – e.g., MR, PET, and CT
scanning – which are located in other hospitals in the city and hence require
the patient to be transported by ambulance or car. On the other hand, there
are several types of mobile equipment within a hospital that need to be
moved to the patient. For example, intravenous chemotherapeutical cures are
often infused by pumps, which are taken to the patient’s bedside.

In addition to these medium-sized and large artefacts, there are a host of
smaller artefacts which are constantly moved around, such as equipment for
measuring basic physiological data like weight, pulse, blood-pressure, and
temperature. On the medical ward, the different records, medicine charts and
work schedules are central for coordination and documentation of patient
treatment and care, and physicians and nurses have difficulties (and legal
problems) if they treat a patient without having the proper documentation.
At present these records and plans are paper-based and the mere work of
locating and getting hold of these documents is a source of much mobility on
the ward. Nurses, for example, constantly walk between the trolley and the
medicine room in order to locate and access the medicine chart, which at the
same time is needed by the physician making the round and by the nurses for
administering medicine. Evaluation of treatment by the physician takes place
either at the trolley in the hallway in front of the patient’s room or at the
patient’s bedside, whereas the preparation of medicine takes place in the
medicine room. Sometimes nurses take the medicine plan from the round
trolley to the medicine cabinet and the round team then has to locate it when
attending that particular patient. The mobility of artefacts creates mobility of
persons, and vice versa.
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6.4. PERSONS

As described in Section 4.2, the radiology conference occurs regularly every
morning at department B. The physicians attend the radiology conference to
consult an expert on radiology – not to meet a specific radiologist. In contrast
to this, another source of mobility comes from the need to access persons as
specific individuals and not as keepers of roles such as being the radiologist on
duty.

The need for physically getting in contact with a specific person arises
when this person is the central source of information or authority. It is, for
example, sometimes important to contact with the physician who made an
entry in the medical record, in order to obtain more details of the exact
reasoning behind a decision. Similarly, there is a need for contacting the
person(s) who have the latest information ‘in their head’ because it has not
yet been documented and distributed, such as the images presented at the
morning radiology conference. Finally, the need for a specific person may
arise when the highest expertise and authority upon a question is personalised
in one individual.

Another specific person of central importance is clearly the patient.
Because of the individual nature of diagnosis, treatment and care, the
patient is the central source of information. Patients are distributed to
different departments within the hospital according to their main diagnosis
and again within the haematology department according to a mix of
criteria: according to hygiene regime; the attempt to ensure single-sex
rooms; the attempt to ensure care by the same team of nurses and phy-
sicians to achieve continuity in their trajectory (Strauss et al., 1985); the
attempt to ensure that newly diagnosed patients are not put next to ter-
minally ill patients with the same diagnosis, and with respect to the
respective personalities of the different patients. Since patients are con-
tinuously admitted and discharged, their distribution between the different
rooms on the ward has to be reordered quite often. Patients are often
mobilized locally on the ward for exercising, and to go for examination or
treatment on other wards. Critically ill patients are moved to the intensive
care unit, which is situated in another building. For these reasons, patients
are distributed and moved around, and locating them in order to make
diagnoses, examinations, give treatment or provide care is not a trivial
issue.

All in all, local mobility from the perspective of persons arises from the
fact that patients, who are a central source of information and the essential
subject of work, are distributed within the department and even, at times,
within the hospital and move about; and when specific persons are carriers of
information that has not yet been distributed. Clinicians move from patient
to patient, from place to place, from one piece of technology to another, and
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from one source of information to another to make the right configuration of
people, places, resources and knowledge emerge.

7. Mobility work and its challenges

Returning to our extension of Anselm Strauss’ concepts, local mobility
constitutes the spatial dimension of a work trajectory: to accomplish their
trajectory projection, clinicians move themselves, others and things within
space to combine these at certain spaces. Hospitals have extensive schemes
for movement and SOCs are elaborated to align different trajectories most
easily. This, however, is not without tensions. During one of our days on the
ward, one of the physicians explained what happened after the morning
conference (a central SOC): ‘‘Now everybody [the physicians] is literarily
spread out all over the hospital. Most of us will not meet again before the
conference at noon’’. He was referring to the fact that ad hoc coordination
and social awareness of the work of other colleagues are very difficult because
they are on the move constantly. Strategies for meeting this challenge of
coordinating while moving are to meet on a regular basis for conferences, as
previously shown in Figure 2. These regular morning and noon conferences
are very efficient means through which to coordinate, and the overhead of
arranging them is minimal since they are done routinely.

However, while SOCs and routine movement lessen the amount of
mobility work to some extent, moving persons and things is still inevitable.
For two reasons mobility work is constantly needed: firstly, even with
routine mobility work and SOCs there still is a need to establish ad hoc
configurations of people, places, resources and knowledge since the routines
and SOCs do not cover all needs for the exchange of for example infor-
mation and resources. Secondly, contingencies often arise that require
unforeseen configurations. In these cases, there is a substantial challenge in
alligning the work of mobile clinicians, patients and resources spatially and
temporally.

Asynchronous communication can be handled by writing post-it notes,
email, sending a fax, or leaving a message with a secretary. But some issues
need to be handled through dialogue – urgent matters and in situations where
authorization is required. Here a contradiction arises between the established
routines of mobility work and SOCs and the need for establishing new
configurations, since the latter requires people, things and information to be
located and (re)distributed. A balance has to be maintained between routines
of work SOCs on the one hand and enabling the alignment of trajectories not
covered by routines or SOCs or arising from contingencies on the other.
Within the basic challenges of locating and moving, subsequent challenges
arise. For clinicians, for example, a contradiction arises between the need for

MOBILITY WORK 151



being contacted and being able to do their job. Clinicians (in Denmark) do
not carry cell phones or pagers because they have a reasonable fear of being
interrupted constantly if this was the case. Phones are only found in the
secretaries’ offices and in the team rooms. Therefore, clinicians can be called
to the phone, but also have the option of fitting the call into their own
schedule and call back later. This might be a major obstacle to the person
calling since she might not be able to go on with her job before having
spoken with the other person. There is hence a constant negotiation of the
balance between acknowledging the necessity of interruption and ensuring a
smooth flow of work, between being accessible and being able to plan one’s
work.

In the following two sections, we will look at how clinicians (and patients)
at department B deal with the basic challenges of moving and locating places,
people, resources, and knowledge.

7.1. MOVING RESOURCES, PERSONS, AND KNOWLEDGE

As simple as it might sound, there are often challenges associated with the
sheer movement of things and persons. As described above, somebody and
something have to move and move on in hospital work.

Physicians, nurses and other staff at the hospital move themselves around
and while it may take some time to learn the geography of a hospital and
people occasionally get lost, the movement itself poses no problems to these
except, of course, for sore feet. Accomplishing their projected work trajec-
tory, however, is a challenge that requires not only routine mobility work and
the movement between SOCs, but also ad hoc and non-routine mobility work
to cover what could not be part of routine and what arises from contin-
gencies. We have described much of this above and will focus more on pa-
tients and medical records here.

While some patients are capable of walking around internally on the ward
or inside the hospital, quite a lot have to be moved around while they are in
their beds or in a wheelchair. The transport itself is taken care of by the
hospital orderly who has an impressive knowledge about ‘getting around’.
While banal, it is not always trivial to ensure that the right patient arrives at
the right place at the right time, and it happens on some occasions that a
patient waits in the corridor for hours at the wrong examination room.

Looking at moving artefacts, the paper-based medical record is a nice
example. The medical record needs to be present when treating a patient.
Hence, there is a need for physically moving the record around as the patient
is transferred to and from other departments and hospitals, and in and out of
the archive when the patient is discharged and admitted. A record cannot be
copied, because the existence of several copies could create doubt as to which
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copy was updated most recently and whether it contained all the information.
The information in the record would not have the authoritative and authentic
status that is needed for proper diagnosis, treatment and care. The secretaries
organize the movement between the archive, the wards and the teams and try
to keep updated files at their present location. The actual movement of the
record between departments and files is primarily accomplished by a page girl
or an orderly. The movement around the ward during, for example, a wards
round is done by having all the records on a mobile trolley, shown in
Figure 6. This trolley is used to move the often voluminous records around,
because they are too bulky and heavy to carry.

However, knowledge cannot always be carried around as written docu-
mentation in medical records. First of all, it is impossible for clinicians to
carry with them all the records and documents for the different patients they
are treating. Second, due to the typical delay between oral and written
information, most recent information is provided orally and stored mentally.
Radiologists, for example, give their assessment of the images in the morning
orally to the physicians, but it takes until the afternoon or even next morning
before these are available in writing. Similarly, the decisions made by the
physician making the round during the day may not be written before the
next morning by the secretaries. Hence, we learned that clinicians seem to
have remarkably good memories. Due to the mobility of the work, much
information simply needs to be in the head of the clinicians.

7.2. LOCATING RESOURCES, PERSONS, AND KNOWLEDGE

In a mobile environment where people and things move about, locating these
becomes a major challenge. Routine mobility work and SOCs lessen the dif-
ficulty of locating people and things, but ad hoc and non-routine mobility
work increase it. Important artefacts for locating people within the routine
work are the whiteboards. They list, for example, to which patients a nurse is
allocated. Thus, it is reasonable to look for her in one of her patients’ rooms.
Furthermore, they list the order in which the round will take the patients and
ideally the round would check off patients as they go along, in which case the
round can be located by looking at the bed number of the next patient.
However, often the list is not updated and since the round brings the trolley
into the rooms, it may be difficult to find it. Therefore, the round has a
written sign that is hung highly visibly outside the room into which the round
has gone. Also with the help of the whiteboard, nurses are able to locate
patients since it lists their bed numbers and, in addition, the major examin-
ations of a patient. Hence, nurses can see that a patient has gone for X-ray,
MR or CT for example.
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This, however, is only an approximation of the whereabouts of people.
Since clinicians, patients, records etc. are constantly on the move, the exact
whereabouts of these have to be assessed by moving around and finding
them. Hence, mobile persons create more mobility (Bellotti and Bly, 1996).
Mobile artefacts also create more mobility, as the following excerpt from our
field notes shows.

While one of us follows a nurse around on the ward, the team leader comes
running around the corner. ‘‘Where is the medicine plan?’’ she exclaims. She
is doing the morning round with the physician and they have come to a patient
whose medicine plan is not with all the other plans which they have brought
along on the trolley. She runs into the cabinet rooms where the medicine plan
ought to be, then into the room for intravenous medicine and out again. It
turns out that the medicine plan is with patient’s allocated nurse, who,
however, has taken the medicine plan with her to another room where she was
needed.

Turning to the locating of knowledge, we have already seen how the
medical record and the care record exist in one copy only. Taking their
mobile nature into account, locating and getting access to them is a constant
challenge. In some instances, however, information can be replicated and
distributed. This applies for a patient’s name, bed and room number, primary
diagnosis and allocated nurse which are all listed on large whiteboards in the
team rooms and in the secretaries’ office and updated during the day by
nurses as patients are moved. In addition this information is also found on
the nurses’ work schedule which covers a day and also lists all major actions
to be taken with regard to individual patients and the status of these tasks.
Via these whiteboards, the work schedule information is distributed within
the bed ward.

As we have argued above, information is mobile because the artefacts
(documents) that contain information are often moved around. A common
strategy on the ward for increasing the probability of locating and accessing
information is to make social agreement about the ‘right place’ for things.
For example, the medicine chart is usually found in the medicine room, and
records on the trolley. When things are not at their ‘right place’ a second
strategy can be applied, which is to decipher the temporal rhythms of the
department and ward (Zerubavel, 1979; Bossen, 2002; Reddy and Dourish,
2002). If you know when a physician makes his round, when blood test
results arrive, or when nurses pour medicine, then you know where and when
to find records, examination results and medicine charts. Yet another
strategy is to use the division of work to find the most up-to-date informa-
tion. For example, the nurse and physician have the most recent information
about the treatment of a patient, the secretaries know the latest about the
transportation and whereabouts of patients, and a patient’s primary nurse
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knows about the social background and family relations of the patient. In
these circumstances, clinicians need to seek out and locate persons that have
the latest information ‘in the head’.

8. Discussion

The aim of the concepts introduced in this paper is to help us reflect and
better understand why, when, and how people are mobile in their job. This
might help us think about the design and deployment of computer technol-
ogy for mobile workers in, for example, a hospital. Information systems
which store information in centralized databases accessible from clients
distributed in a local area network are obvious candidates for helping
overcome the challenge of locating and accessing knowledge in terms of
information. Therefore, clinical information systems for storing data on
patient treatment and care have been developed and deployed. Such Elec-
tronic Patient Records (EPRs) are now being installed in most Danish hos-
pitals, including at department B.

From studies of other hospitals in Denmark which have been using EPR
systems for a while, such systems clearly help accessing and locating relevant
medical information across the hospital premises. Hence, clinicians are no
longer looking for the unique paper-based record for a patient – it is now
accessible from a desktop PC, as illustrated in Figure 7. Such computer

Figure 7. Nurses accessing the Electronic Patient Record from Deskop PCs in an office on a ward.
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systems hence address the challenge of moving the knowledge to the place
where it is needed.

However, such client-server based EPR systems introduces new challenges
associated with mobility work; because the medical record is only accessible
from the desktop PCs in the offices on the ward,2 it has proven difficult to
move the record to the patient’s bedside when he or she is being treated. The
medical record has in a strange sense become less mobile, because it can only
be moved to specific places, namely the fixed PCs. Therefore, the medical
record is often printed out, thereby creating a ‘normal’ paper-based record to
be carried around – just as we have observed at department B (these prob-
lems are close to those presented by Bellotti and Bly (1996) as discussed in
Section 2). Thus, even though electronic patient records have been intro-
duced, they are still hard to take all the way to the patient’s bedside. In it own
peculiar way, this immobility of desktop PCs has created yet more mobility
because the nurses are oscillating between patients and the desktop PCs in
the office, in order to document what they are doing in the EPR. Hence,
distribution of information is one way of meeting the challenges arising from
mobility work, but the need to achieve the right configuration of people,
places, resources and knowledge still exists and from the reconfiguration new
problems emerge.

An obvious strategy for overcoming some of these challenges in sta-
tionary desktop technology is to introduce wireless LAN and mobile de-
vices, like PDAs, laptops, and TablePCs. This clearly helps in some cases,
but mobile devices in hospitals carry with them their own set of challenges;
the basic challenge of locating knowledge still exists. The problem is that
devices providing ‘access to any document, any time, anywhere’ (Lamming
et al., 2000) would force the user to manually locate the relevant infor-
mation in a particular situation. Instead support for accessing the ‘right
documentation, at the right time, in the right place’ would be preferable.
Clinicians handle a huge amount of data and would like to be assisted in
the location, navigation and access to this information. Here the mobility
of staff contains some very important cues about which kind of information
is needed where at what time. For example, the nurse would need data
related to the patient she is standing next to, and physicians at a radiology
conference are most likely interested in getting access to the X-ray images
on display. Hence, we think that the concepts of providing easy access to
information relevant to the user’s current work context by making com-
puters context-aware (Dey et al., 2001) are suitable in a hospital environ-
ment (Bardram, 2004). This is especially relevant when using mobile devices
like PDAs (Munoz et al., 2003).

In contrast to mobile workers, who are working more or less individ-
ually, the intense collaboration between mobile clinicians in a hospital puts
forth core challenges to the design of technology. One of the challenges
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discussed above is to locate and get access to specific people or people who
have some specific knowledge needed by someone. Because people are on
the move constantly, typical strategies in hospitals include the use of pagers
and mobile DECT phones. However, these technologies are inherently
interruptive and the caller has no way of judging the working situation of
the receiver of the call. It has been intensively researched how clinicians co-
located in a operating theatre keep an intense awareness of each other in
order to facilitate a smooth flow of work (Heath et al., 2002). Thus,
technology support for helping dispersed clinicians to keep a remote
awareness of each other, thereby enabling the basis for synchronization and
interruption strategies, seems to be of general value for clinicians (Bardram
and Hansen, 2004). Basic information about the location of people, their
current activity as revealed by the hospital scheduling systems, and per-
sonal status information could help clinicians locate each other and help
them judge the appropriateness of calling or otherwise approaching a
colleague.

Another more fundamental design challenge arising from mobility is to
enable users to locate, access, and use resources in their immediate proximity.
For example, how can physicians at the radiology conference share an X-ray
image while, for example, making personal notes, and how can a nurse access
the heart monitoring equipment for a patient while standing next to him.
Clearly, one option would be to add everything to the EPR systems. But this
creates an enourmous integration task – all heart monitoring devices in the
world would need interfaces to all the EPR systems in the world! Instead,
systems architectures for more ad-hoc, peer-to-peer based interaction based
on proximity-based network (e.g., Bluetooth) might be more suitable in these
cases.

Finally, whereas the focus in this article has been upon hospital work, we
believe the concepts to be applicable in other settings as well. In the case of
the wastewater plant (Bertelsen and Bødker, 1999), workers were ‘zooming
with their feet’ because they had to look at intrinsic qualities found only at
specific places (e.g., the smell and colour of water), to exchange knowledge
and coordinate with other workers (ad hoc meetings around the plant), pool
knowledge (the coffee break) or access resources (polymer, machinery).
Moving about is in itself a way of accomplishing work, since it provides an
updated overview of the present state of the collaborative work. Similarly, in
the case of the construction site (Luff and Heath, 1998) a major concern of
the foreman was to roam around to monitor problems as they occurred,
check on the status of tasks and get information from gangers and colleagues,
who in turn relied on him to pass by frequently. Here people, places and
knowledge figure centrally, while the main resource was an allocation sheet
that was taken along. In contrast, resources posed a central problem in the
case of the London Underground, since the necessity to become mobile took
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personnel away from the control room where most means of communication
and surveillance were found. Thus, whenever employees had to move to
specific places, for example, in order to monitor platforms in times of con-
gestion or cases of ‘suspect packages’, they lost access to central resources.
Like work at the hospital, these cases show the span of mobility work within
a work trajectory from small to medium and large scale arrangements. Actors
move between positioning themselves with their noses close to the odour of
treated wastewater or inspecting part of a construction site and moving
around to get an overview.

9. Conclusion

In the above, we have tried to develop concepts for looking at mobility and
applied these to the hospital setting where we first came upon this issue. We
see mobility work as the attempt to accomplish tasks and work within a
setting where everything is distributed, some things are stationary and many
other things move around. Each task entails the achievement of an appro-
priate configuration of people, places, resources and knowledge, and during a
working day most actors attempt to project a work trajectory that fits the
requirements posed by the kind of mobility work such a trajectory requires.
To most people at work efficiency is a key term either with respect to mini-
mising travelling distance, travelling time, and use of resources, though in
some instances maximising overview or qualitative aspects (working teams
travelling in the quiet of a train compartment where they can discuss and talk
instead of a noisy car) are of importance.

Fulfilling the criteria posed for mobility work during a work trajectory is
often not straightforward, since there are trade-offs to be made between
availability and seclusion; mobility and localisation; and orderliness and
flexibility. Standard Operating Configurations are designed to facilitate and
reduce the need for mobility work, but SOCs similarly entail balancing
between the need for people, places, resources and/or knowledge to be at
hand.

Collaborative work is enacted in space as well as in time which becomes
significant on close analysis of what takes place. A means-end model of
action is an abstraction which overlooks the contingent nature of work where
unforeseen events often arise and where more mobility and articulation work
are required. It also overlooks the distributed nature of work and the work
that is involved in accomplishing work and its tasks in a setting where many
things move around. Mobility entails more mobility – a tendency towards
increasing entropy – which is countered by constructing standard operation
arrangements of people, places, resources and knowledge and the mobility
work accomplished by actors.
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Notes

1 A new hospital built in Aarhus has independent ‘treatment units’ as separated building

blocks where patients, nurses, and physicians are located together.
2 The ward of this other hospital is almost identical to the ward illustrated in Figure 5 but has
one central office instead of the two team rooms at department B.
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