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Abstract. Due to the versatile nature of nurses' work, whether contact requests can
be initiated or received depends on the situation the nurses find themselves in.
Through a qualitative study influenced by the participatory design methodology,
we uncover issues with a communication system at a hospital when nurses are
situated in different contexts. Based on the findings, we suggest a new system
design where nurses can initiate and receive contact requests on a heterogeneous
set of devices. Further, we argue that the new system should allow communication
of context information to aid nurses to assert whether to engage in a
communication request or not.
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Introduction

An important aspect that often has been overlooked within the field of health
informatics is clinical communication. A major portion of information retrievals in the
health care environment is made through communication with colleagues, rather than
through querying information systems or reading documents. Further, people within
health care seem to favor discussion in order to receive information and support for
decisions [1].

There is also evidence of morbidity and mortality being a result of clinical
communication failures [1]. Further, it has been shown that current communication
practices in hospitals are ineffective and cause an interrupt driven environment [2, 3].

As health care workers are highly mobile [4], hospitals have provided them
wireless communication devices, such as pagers and mobile phones in an attempt to
support that mobility. Although this enables high availability, it also leaves the users
more exposed to harmful interruptions [2, 5].

Our study investigates a communication system deployed at a Norwegian
university hospital. Previous research reports that this type of system causes harmful
interruptions and does not conform well to working practices [5]. The aim of our
research has therefore been to further identify challenges and to find new design
solutions. Based on our findings presented in Section 3, we propose in Section 4, a
system that incorporates a heterogeneous set of devices with the intention of tackling
issues of initiating and receiving contact requests within troublesome contexts.
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1. Previous Work

Grandhi and Jones discuss interruption management practices in [6]. Through a
literature review, they divide interruption management research into two paradigms;
the interruption impact reduction paradigm and the interruption evaluation paradigm.
Recent interruption research has mostly focused on interruption impact reduction
through the use of prevention, dissuasion, notification modification, or context-aware
software agents [6]. However, Grandhi and Jones argue that focus should instead be
directed towards the interruption value evaluation paradigm. This paradigm
acknowledges that not all interruptions are unwanted, but that every interruption should
be evaluated by the interuptee. The paradigm usually adopts the interruption preview
approach to manage interruptions. While research in the interruption impact reduction
paradigm considers the cognitive and social context of the interuptee, the interruption
evaluation paradigm also includes the relational context [6].

The research presented in [7] argues that by showing context information, such as
location, status, and activity, about colleagues in the wireless phone’s address book, the
caller would not choose to interrupt in an inappropriate situation. However, the
research presented in [8], which also uses an interruption dissuasion approach,
indicates that users do not use the provided context information to learn the availability
of a person, but rather whether the person is present or not. Hence, the authors conclude
that providing context information to the interrupter might not reduce inappropriate
interruptions.

A study of communication behaviors in hospitals reported in [3], suggests that
providing the possibility of screening calls would help the health care workers to make
an informed decision about whether to answer the call or not. Brown and Randell
provide an example where people use technology to communicate context in [9], where
they show that calling twice can indicate that the matter is urgent.

2. Method

In the system under scrutiny, health care workers have been equipped with a wireless
phone, on which ordinary phone calls as well as nurse calls are delivered. The system
allows patients to call for the assistance of a nurse by pressing a button located close to
the patient bed. The nurse call, which is a signal carrying the patient room number from
where the nurse call was issued, is then delivered to the responsible nurse on her
wireless phone. The signal is also displayed on a public display in the nurse station, as
well as on displays inside patient rooms where a nurse has marked her presence. A
more detailed description of a similar system can be found in [5].

Workshops that were based on knowledge gained from previous observations, in
line with [10], were held at the hospital. Each workshop was divided into two parts. In
the first part the current practice around the use of the nurse call system and the
wireless phones were in focus. In the second part both paper and real prototypes were
introduced” as triggers for discussions and analysis [10]. The idea was to enable nurses
to reflect on alternative design solutions that could more efficiently assist their work
[11]. We also introduced the concept of nurse messages, a type of asynchronous nurse

2 In two of the workshops we introduced only paper prototypes, while the two others included both
paper and real prototypes.
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call, where patients are able to send a message with information about their needs to the
nurse. The nurse message functionality was implemented on the real prototypes. A
participatory design approach to the workshops was adopted to enable co-analysis and
mutual learning with the users of the system [10, 12].

Both our observation findings and previous research [5] suggests that the current
system does not sufficiently acknowledge that nurses move around a lot and are often
situated in different contexts [4]. For nurses to initiate or receive contact requests using
a wireless phone; this was shown to be troublesome in certain contexts. We therefore
designed a number of scenarios [13] for the workshops where these problematic
situations occur. For example, using role play [14], the participating nurses were
instructed to change a wound dressing or discuss a serious matter with an insecure
patient. While carrying out the task, a contact request in form of a nurse call, phone call
or nurse message was issued to the performing nurse. Discussions then arose on the
effects of the incoming request and how the situation could best be handled.

To ensure that important details were not missed and to enable later interaction
analysis, the workshops were recorded using video [15]. We held four workshops that
lasted three hours each, with a total twenty-one ordinary and student nurses from
different hospital departments. The scenarios and guiding questions were more or less
the same in all workshops with some variations as a part of a creative process.

3. Results
3.1. Initiating and Responding to Contact Requests

In an earlier system, nurses had the option to call for assistance of another nurse by
pressing a dedicated button mounted inside the patient room. In the existing system
nurses were restricted to use the wireless phones for assistance calls. However, in an
isolation room, it is not appropriate to pick up the phone due to the infection risk.
Neither is the practice of opening the door and asking someone in the hallway for help.
This meant that if a nurse had gone through the procedure of putting on a sterile dress,
which takes a considerable amount of time, asking for help would mean that this
procedure had to be repeated. A nurse mentions during the workshop: “The assistance
call button was very handy (.), you could use the button even when dressed in a sterile
gown (.), then one could receive assistance without having to change again”. In the
discussion a nurse stated that the threshold of leaving a patient is often high, so being
able to call for help without having to do so would be beneficial.

The patient terminal, which had been covered with a blank paper sheet, was also
used in the workshops. Nurses proposed that the terminal could be used for responding
to or initiating contact requests (Figure 1a). Due to the small display, but also the issue
of isolation rooms, nurses felt that it would be easier to respond to, for example, nurse
messages, if they could use a bigger screen. They also expressed a wish to be able to
contact a doctor or the laboratory through the terminal.

As the patients also use the terminal, nurses agreed that there needs to be some
login mechanism to access the nurse functionalities. The nurses suggested that it should
be possible to log on to the terminal using a personal device worn on the chest (Figure
1b).
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Figure 1. To the left (a), a nurse describes how the terminal could be used. To the right (b), another nurse
illustrates how the personal device could be used for authentication.

3.2. Receiving Contact Requests

Nurses report that they usually answer phone calls received while in a patient room. A
nurse reveals: “If I was expecting a call I would have answered”, indicating that who is
calling influences whether the call is answered or not. A nurse also said that she would
at least want to know who is calling, but that it might not always be necessary to take
the call at that time. Another nurse describes a situation where the phone is taken out of
the pocket in advance in order to see who is calling: “...when we insert CVC® then we
dress in a sterile gown (.), then I put away the phone as I know that it can ring (.), so 1
never have it in my pocket (.), then I see who is calling and then I assess whether to
take it or not”. Similarly, a nurse responds when asked how a phone call would be
handled: “...if'it is a phone call then you have to see if it is something very important (.),
if it is someone that you are expecting and you know that if you don't answer you have
to sit two hours trying to get hold of the person afterwards”.

The nurses indicate that it also depends on the situation whether a phone call is
answered or not. A nurse tells: “A phone call is not prioritized over a serious ill patient
(.), but that’s rarely the situation (.), often you are able to take the call if you excuse
yourself to the patient”. Similarly, while in an isolation room, a nurse tells the
following: “If I'm in the middle of changing a wound dressing I won’t answer the
phone (), but if I'm just talking to the patient then I would go out”.

When asked what the nurse would do when the phone was ringing while in an
isolation room the answer was: “I would have responded to the call (...), I would have
told the patient that I need to answer the phone, but that I’ll be right back (.), and I
would then have gone to the gowning room, taken of my gloves, washed my hands, and
picked up the phone”. The nurse continues: “... the procedure of answering the call
would have taken some time, but that is how you have to do it in isolation rooms”.

For the workshop we created a paper prototype of a simple personal
communication device that could be attached onto the chest (Figure 2b). While playing
the scenarios, the participants used the paper prototype to illustrate how this device
could be useful in their daily work when receiving contact requests. The nurses
explained that this device would enable them to view messages or information about a
contact request without having to pick up the phone out of the pocket. A nurse
describes: “You would be able to see the message without having to take off the sterile

® Central Venous Catheter (CVC).
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gown”. Another nurse explains that a short beep would be enough to become aware of
a contact request and less disruptive than the current phone’s ringtone. The nurses also
said that being able to just throw a glance at the device (Figure 2a) would be less
disturbing for the patient. Further, nurses suggested that beyond just a phone or room
number, a name and some information about the matter could be displayed on the device.

(b)

Figure 2. Nurse throwing a glance at the device on the chest (a). Paper prototype (b).

4. Discussion

Our findings reveal that it can be troublesome in some contexts for nurses to initiate,
respond to, or receive contact requests using the wireless phones. Isolation rooms are
one example of such a problematic context, where due to the infection risk, it is not
appropriate to pick up a phone. The results show that the situation the nurses find
themselves in plays a role when nurses decide whether to respond to a contact request.
Also who is calling and what the call is about (relational context) [6] has a significant
influence on the decision. It could therefore be favorable to provide call screen
information to nurses in an easily accessible manner [3, 6]. In addition, as the results
hint at, callers could have the possibility of providing further context information about
the call in accordance with [9].

The findings support the proposal in [16]. A system that allows health care
workers to utilize a set of different, both fixed and mobile, dynamically interconnected
devices to initiate, respond to, or becoming aware of contact requests. Hence, the
introduced prototypes became artifacts-that-matter [10]. Further, such a system would
allow communication of context cues and notification modification based on status
information [6]. Next follows a brief discussion on a system proposal.

A simple personal communication device: While some nurses suggested that
contact requests could be displayed both on the patient terminal and on the wall-
mounted display in the patient room, others pointed out the integrity issues that follow.
Therefore nurses suggested that using a personal device would allow the message to be
shown only to the relevant nurse. Realizing the paper prototype from the workshop
would allow health care workers to receive call screening information in a discrete
manner, without having to compromise integrity. The device could also be used for
seamless authentication by minimizing the interventions needed by the user to
authenticate themselves [17].

Initiate contact requests through the patient terminal: As the results indicate, it is
not always possible to pick up the phone and issue a contact request. We therefore
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suggest, in line with the nurses’ idea, to use the patient terminal for initiating or
responding to requests. This would allow nurses to call for assistance, a doctor, or the
laboratory also from an isolation room. Another option to initiate contact requests
within isolation rooms could be to utilize voice recognition technology. However, this
approach was not discussed during the workshops, but mentioned by a colleague
afterwards.

Dynamic Device Interconnectivity: Received contact requests on a personal
communication device could be responded to using the patient terminal. Similarly, by
setting their status using the personal communication device, other devices would
modify any notification accordingly.

Our findings illustrate nurses’ difficulties of initiating or receiving contact requests
when situated in different contexts. These issues should be considered when building
communication systems for nurses that involve mobile devices. Design suggestions
have also been discussed, but these still need to be properly evaluated.
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