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Abstract

This Master Thesis was executed at the department of Product- and Pro-
duction Development at Chalmers University of Technology by Linnea
Jading and Oskar Lindh. The project was conducted in collaboration with
Ascom Wireless solution, partly at their office in Gothenburg.

The project aimed to create an accessory to a communication healthcare product,
currently under development at the collaboration company. The new product will
particularly target communication among nurses, why nurses also was the target
group for this project.

The final result is a small handheld device called MEMCco, consisting of a set of
functions which are enabled through the use of the device and a mobile applica-
tion in the company’s new communication product. MEMco aims to minimise the
negative consequences of interruptions that nurses experience every day, by pro-
viding memory assistance for task that otherwise easily are forgotten. The device
is a mixture of a voice recorder and a timer, with the availability to categorise the
recordings by choosing from four different symbols.

An initial theoretical study was carried out, providing the project group useful
and important information about the healthcare section. Further, a thorough field
study was planned and conducted, involving six wards at five different hospitals in
the Vistra Gotaland Region. All gathered information was analysed and divided
into different areas. By sorting out problems and issues that were relevant for the
thesis, two separate tracks for idea generation were identified; memory assistance
and patients’ perspective.

The idea generation involved focus groups with nurses, workshops with students
and employees at Ascom and also individual brainstorming. Focusing on how to
facilitate memory work among nurses and to improve the patient experience, a
high number of ideas emerged. The ideas were combined into concepts, which
were presented for the company and the supervisor. By evaluating the ideas
together with the company, it was chosen to proceed with the field of memory as-
sistance. Through merging two concepts one final concept was created. As a part
of the concept, both a physical product and a mobile application were designed
and evaluated, according to physical and cognitive ergonomics. The evaluation was
carried through together with nurses, whilst technology experts within the com-
pany provided input upon the reliability of the design. Further, the final evalua-
tion verified that the target group was pleased with the result and that the product
would solve an existing problem.
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1. Introduction




1.1 Background

This Master Thesis has been executed in coopera-
tion with the client Ascom Wireless Solutions within
the field of mission-critical communication. Ascom
(below referred to as the company) designs, manu-
factures and sells communication equipment develo-
ped to fulfil the tough requirements of professional
users working in contexts where efficient commu-
nication is of highest importance. The company’s
biggest customer group is hospitals, and the pro-
duct range mainly includes mobile phones, pagers,
different kinds of alarms, patient communication
devices and systems for the products to be integra-
ted with each other as well as with other companies’
products.

At the point-in-time when this project was executed,
the company was simultaneously looking to design

a new smartphone concept which would consist of
both a hardware- and a software system. The new
concept was supposed to target the healthcare sector
and be designed specifically to fulfil the various
needs of nurses in hospital wards. Since it was under
development, the company wanted to look into ways
of increasing the added value of the smartphone
concept for the user, through development of ad-
ditional equipment connected to it.

The smartphone concept’s main user, the nurse, has
a demanding job with important decisions to be
taken daily that have direct consequences for the pa-
tients” health and well-being. Nurses operate to tight
time schedules, while communicating as well as coo-
perating with many different people and functions
in their everyday work such as other nurses, doctors,
lab personnel, patients and their families. Other
important tasks related to communication that are
performed by nurses are responding to different
kinds of alarms, to give medication, to do patient
documentation and to operate medical devices and
machines. It can be a very social and engaging job
but also stressful and exhausting since a nurse has to
maintain their focus throughout the whole shift.

1.2 Purpose

The purpose of the project was to examine the
communication difficulties that arise in a healthcare
context, and how the work situation of nurses could
be improved. A solution aimed to assist in solving
the problems was also to be proposed in this project
through the development of a design. In this pro-
ject, “a design” meant either a physical product, a set
of complementary products, an interface, a service
or a combination of one or several of them. The
result was supposed to be an integrated complement
to the company’s above mentioned smartphone
concept and through that add value to the system
from a market perspective, a so-called accessory. The
design would fulfil the requirements from the client,
which was that it should be innovative but still reali-
sable seen to both profit and technical possibilities.
Aesthetically, the design should match the company’s
other products within the segment.

Throughout the project, a purpose was to answer
the following research questions.

*  What are the most common/important/sevetre
problems that arise for nurses related to com-
munication?

*  How can nurses’ needs that are related to their
mental workload and communication with pa-
tients be fulfilled by a design?

e How can the improvement be done in a feasible
way as a complement to the company’s new

smartphone system?

¢ How well does the design result fulfil the requi-
rements of its” intended users?

1. Introduction e 11



1.3 Goals

The goals of the project were the following:

e  Fulfil one or several of the main needs identi-
fied in the field study of the project

e Develop a design which would be technologi-
cally realisable and economically beneficial for
the company

e Match the design to the company’s product
portfolio

e Maximise the durability of the design over time

1.4 Delimitations

The technical requirements and regulatory demands
of products aimed for use within the healthcare sec-
tor are of hygiene reasons extremely high, and the
company uses standardised materials in their existing
products. Therforee, if the project would result in

a physical product, the selection of materials would
only be addressed on a general level in the design,
using mainly the company’s standardised materials.

The knowledge and expertise of the project group is
not primarily within software development. Of this
reason a functional mock-up of the interface could
possibly be created, but a complete software would
not be programmed by the project group.

Since the project aimed to develop a conceptual
design requiring some additional specification before
being ready for production, the exact cost and price
of the product was not to be included as a delivera-

ble.
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1.5 Priorities

The major focus areas in the project were (In no
particular order):

e User benefits; Focus was supposed to be put on
this by continuous contact with users (nurses).
Problem detection and solutions evaluation was
to be done together with them. User test of
design solutions would also include actual users
and therforee strengthen the outcome from a
user benefit perspective.

e Market, profit and technical feasibility; would
be assured through interviews and contact with
personnel at Ascom, to ensure the commercial
viability.

e Innovation and novelty of solution; Different
brainstorming methods were supposed to be
used to find new possibilities within communi-
cation between nurses and patients which was
yet unexplored. A comparably high level of
innovation was also one of the requirements
from the company.

e Environment; by making the final solution as
durable (considering function as well as aesthe-
tics) and repairable as possible. Environmental
sustainability was also a factor that both the
concepts and the final the design were to be
evaluated against.

1.6 Process

This master thesis project consisted of the phases
seen in picture 1.6, being Start-up, Theoretical study,
Field study, Idea Generation, Further development,
Visualisation, and Documentation and Validation.
The structure of this report mainly follows the
project process, with some minor exeptions. The
Theoretical study is divided into Chapter 2. Theory
and Chapter 3. Prestudy, and the theory chapter has
also been fed with additional theoretical input when
needed throughout the whole project process. The
Idea generation phase is divided into two Chapters,
5. Idea generation and 6. Concept development.
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2. Theory

The theoretical framework for the project is compiled in this theoretical chapter. Included is information
within several different fields which are all relevant for the subject as well as for the design result of this
specific project. The chapter addresses contemporary research about communication in a healthcare context,
usability and form, theory about the human memory and physical ergonomics.




2.1 Communicationin
healthcare

Aiming to increase the theoretical understanding of
the hospital environment in general and of nurses’
surroundings in particular, papers and research artic-
les within the area were read. This information gave
the project group important insights influencing the
execution of the coming field study, and the findings
within each of the fields of nurses’ environment,
nurse- and patient communication and nurse-to-nur-
se communication are presented in this section.

2.1.1. Nurse environment

In a recent study conducted by Linda H. Aiken et.al
(2011) it is claimed that poor hospital environments
are common and result both in decreased quality of
care and also affect the nurses working in them ne-
gatively. Furthermore it is claimed that an improve-
ment of the work environment would be beneficial
if not necessary for the patient care quality as well as
for the nurse retention.

According to Aiken’s study in 2011, between 26%
and 44% of the nurses at the investigated U.S.
hospitals considered themselves to have poor work
environments. The hospitals with pervaded better
environment ranking also had a lower percentage
of who were dissatisfied with their jobs and a lower
rate of burn outs. Further, the authors suggested
improvements to maintain the nurse workforce and
to increase the safety and quality of care. Those
improvements regarded better physician-and-nurse
relations, more nurses involved in hospital decisions
and greater management support.

Though, another study (Aiken et.al, 2001) says that
many of the recent changes committed by hospital
management have been configured to imitate indu-
strial models of productivity improvement, rather
than addressing the specific concerns of the nurses.
Finally the authors say that in addition to concerns
about constant insufficient hospital nurse staffing,
“there is every reason to believe that the problems in
work design and workforce management that are re-
flected in the responses of the 43,000 nurses in our
study contribute to uneven quality of care, medical
errors, and adverse patient outcomes.”

2.1.2 Nurse and patient communication

According to a study done within the acute-care
after heart infarct, it is fundamentally trust that pro-
vides the basis for a person-centred communication
between the nurse and the patient. It is developed

by the nurse’s availability and presence by the patient
throughout the whole hospitalisation and not only
during the emergency phase. The study also showed
that nurse-and-patient discussions targeted on indivi-
dually adapted action plans specifically developed for
each patient could ease the patient’s rehabilitation.
(Liljeroos et. al, 2011)

Patients participating in the study said that nurses’
mixture of humour and skill generated an open
atmosphere, which facilitated discussions of difficult
topics. Nurses were also generally described as calm,
objective and professional, which made the patients
worty less about their situation. Further the resear-
chers conclude that trust was built in cases when

the nurse was both accessible, present and showed
interest in and understanding of the patient’s anxiety.

Also, the patients expressed that information given
during medical rounds regarding their disease was
sometimes difficult to understand, and the physici-
ans often appeared to be in a hurry. Therforee, the
patients turned to nurses who were more accessible
than the physicians to ask “stupid” questions and to
receive explanations for complicated medical terms.
However, the patients sometimes had a hard time
remembering discussions with nurses, for instance
one patient expressed that: “There was a nurse here
talking, but what we talked about I hardly remember.
It was a bit about the disease and risk factors and
that sort of thing”.

How nurses introduced a conversation was seen as
important for how well the patient would receive the
information. If the nurse started with something like
“I’'m sure you've heard this before”, the patient in
many cases interpreted this as standardised con-
versation and therfore lost their interest and focus.
Also, many of the patients in the study asked for
another kind of information than what was given.
Whilst the patient wanted to discuss implications
from an emotional perspective, they understood it

as that the nurses wanted to give them standardised
information about lifestyle changes and risk factors.
There were even some patients that thought about
those conversations as role play, where the nurse was
supposed to talk and the patient supposed to know,
but in fact they both knew it would not lead to any
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changes in the patient’s behaviour. At the same time,
it was said that the lack of knowledge could lead

to both inactivity and uncertainty during the reha-
bilitation, because the patient was not aware of the
lifestyle changes they were required to do. Therforee,
it was particularly important for the patient to be
sure of where they could turn to if they had any ad-
ditional questions after discharge from the ward. For
instance a phone number to call if needed would be
positive for the patients to have which often worked
as a safety net. (Liljeroos et. al, 2011)

2.1.3 Nurse communication

According to an observation study that was carried
out by Ohlsson and Persson in (2007), the written
communication between nurses is reduced when
handover (information transfer between two shifts)
is mainly conducted orally. Their conclusion was that
this affected the quality of patients’ medical records
negatively since it generated more unclear and dif-
fuse patient descriptions. Ohlsson’s and Persson’s
recommendation was to keep a high level of do-
cumentation in the medical records, since it is not
suitable to use oral communication only. According
to Kristoffersen (1997) the written documentation is
fundamental for patient security, since the informa-
tion revealed in an oral report is both complicated
and inappropriate to trust as a single source. Further,
documentation in the medical records should make
it possible for the nurse to quickly get a distinct
picture of the patient and the care previously given.
Nevertheless, according to Eggland and Heinemann
(1994) the oral report fulfils an important comple-
mentary purpose to the written documentation since
it makes it possible for nurses to focus on the most
important information in the handover, which the
next nurse then could take into consideration during
their shift.

2.1.3 Legal requirements

There are a couple of national regualtions which are
of importance when it comes to understanding of
how information flows within healthcare institutions
can go, and the two most fundamental ones are
presented below.

Personal data law (Personuppgiftslagen)

Personuppgiftslagen (PuL) is since 1998 a Swedish
law that defines how it is allowed to collect, regis-
ter, save and spread personal information about
an individual. The essence of the law is that any
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organisation collecting personal data should provide
sufficient information about what it will be used for.
(Datainspektionen, Personuppgiftslagen, 2013)

Patient-data law (Patientdatalagen)

Within healthcare, there are special rules regarding
how personal information can be handled and it is
regulated by the patient-data law (valid since 2008.)
It includes i.a. that an employee within health-

care can have access to patient data important for
performing a care-related task. This is clarified by
authentication requirements and access control to
the information. (Datainspektionen, Patientdatala-
gen, 2013)

2.2 Usability and form

Since an important aim of the project is to develop
a useful design, theory about usability and form was
seen as relevant to use in the development to reach a
sufficient final result.

2.2.1 Usability terms

Usability is commonly defined as:

”... the extent to which a product can be used with
effectiveness, efficiency and satisfaction by specific
users to achieve specific goals in a specific environ-
ment” (ISO DIS 9241-11)

According to Jordan (1998) effectiveness means to
what extent the task/s can be performed, Efficiency
describes the effort required to perform the task and
satisfaction tells how satisfied the users feel when
performing the task. Also it could be described as a
quality that occurs in a use situation, and is therforee
an interactive property which is determined by the
users, the use situation, the task and the product.

The term Guessability describes the effectiveness,
efficiency and satisfaction with which a specified
first-time user can manage specified tasks with

a product or service. Learnability measures how
learnable a system or design is, by measuring the
effectiveness, efficiency and satisfaction with which a
specified user performs tasks on a specified product,
after previous use. (Jordan, 1998)



2.2.2 Gestalt laws

The gestalt laws describe how different visual pat-
terns are perceived. According to Boghard et.al
(2008), there are different definitions of the gestalt
laws, though four common laws are those which
describe similarity, proximity, continuity and closure.
These four laws are illustrated in picture 2.2.2 and
explained according to Bohgard (2008).

Similarity means that objects that have the same
colour, form or size are perceived collectively. (see
picture 2.2.3a)

The proximity law implies that objects close to each
other are perceived as groups, meaning that the left
picture is perceived as one group of balls whilst the
right picture is perceived as four groups of balls. (see
picture 2.2.3b)

The law about continuity says that visual, auditory and
kinetic patterns are expected to continue in the same
direction rather than taking a new direction. (see
picture 2.2.3c)

Closure explains how figures that are not entirely
complete are often perceived as complete, and thus
they can generate a more realistic image of the figu-
re than what is actually showed. (see picture 2.2.3d)
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2.2.3 Principles of Usable design

There are several definitions upon usable design, and
some important ones are described in this section
according to Jordan (1998).

Consistency, says that the same symbols, figures and
placements should have the same signification
within the system and design (inner consistency), or
according to other systems and products.

Consideration of user resources, means how well the sys-
tem and design is adapted for its users, meaning for
instance its tactile, visual and auditory properties.

Feedback, describes how well the user understands if
an action has been performed, and its consequences.

Error prevention and recovery, measures how easy it is to
make errors within the system, and the consequen-
ces if such is done.

Visual clarity, means how well the content of the
system could be perceived.

User control, defines the perceived control the user
experiences when operating on the system.

Prioritisation of functionality and information, tells how
different functions and information have been prio-
ritised in the system to increase the usability.

Explicitness, says how well a system provides clues
about how the system is used, meaning how intuitive
it is.

Picture 2.2.3b: Proximity

Picture 2.2.3¢: Continuity
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2.3 Memory

The design result (described in chapter 8. Result)
deals with memory assistance to some extent. Of
this reason, it was seen as advantageous to use
theory within the field in the concept development
about how the human memory works. This section
describes some relevant terms within the research
area memory.

2.3.1 Short term memory

As Nelson Cowan (2010) describes in “The Magical
Mystery Four: How is Working Memory Capacity
Limited, and Why?” G.A Miller suggested in 1956
that an average human could remember seven (+/-
two) chunks in short-term memory. According to
both Nelson and Ebba Elwin (2010) later resear-
ches have shown that there could be a more precise
capacity limit, at three to five chunks. Further, those
numbers are said to be affected by the environment,
for instance it is shown that stress and high volumes
have negative impact on the short time memory.

2.3.2 Retrieval recall

In 2010, Ebba Elwin described the term retrieval
recall, which means that the retrieval of informa-
tion from memory is eased by clues, for instance a
symbol or sign, or the initial letter of a word. Also
feelings could work as a retrieval clue, called mood
congruence. Another term is priming, meaning to
evoke associations that facilitates the information
processing, which often is done without noticing,

Further, Elwin says the environment could initiate
the reproduction of a memory (a recollection), and
the more similar the environment is to the original
situation when the memory was created, the easier it
is to retrieve it.

2.3.3 Visualisation

According to Pascale Michelon (2012) a commonly
used method to increase the memory capacity, is to
create strong visual links between a specific object
and the thing to remember. This could be any ob-
ject, for instance a green jacket, which then be hung
on a imagined laundry line, and by associating things
to remember with the jacket, a strong memory will
be created. Also Ebba Elwin (2010) speaks about
visualisation as an important memory encoding
method

18 o 2. Theory

2.3.4 Clustering

Elwin explains clustering as a way of structuring for
instance series of numbers into small groups (clus-
ters), and through that reduce the memory capacity
needed for remembering the whole sequence. By
using clustering it seems easier to remember a long
row of digits or a shopping list. Similarly, categoriza-
tion is another way of reducing the memory capacity
needed, which also seems to facilitate the recall of
the memory itself.

2.4 Physical ergonomics

2.4.1 Hands and design of handheld products

Product design is one of the fundamental parts of
this project to consider, and therforee some theory
about physical ergonomics is relevant to explain
some of the design decisions taken.

The hands are complex in function and abilities,
and design of products to be handled by the hands
should consider a number of different aspects. Ef-
ficient power transmission is important, as well as
the user’s comfort, control over the product and a
formal expression signalling how to hold and use it.
(Bohgard et.al, 2008)

If a rotational movement, a torque, of great power
is to be transmitted along an axis that is grasped by a
hand, the optimal diameter of the axis is around 45
mm. (Pheasant, 2003) The power of a grip depends
on which grip type that is needed. For instance, a
Diagonally full hand grip (see picture 2.4.1) is com-
parably powerful, with a maximum power of 150 N
and 250 N for men and women respectively. (Boh-
gard et.al, 2008) Except for the angled wrist, the
hand’s position in this grip is also quite close to the
hands natural position described in Pheasant (2003).

Sizes of hands can vary substantially between indivi-
duals as well as with gender. A table over two basic
hand measures in (mm) can be seen in table 2.4.1,
where perc. is an abbreviation for percentile. Ac-
cording to Socialstyrelsen (2010), 9 out of 10 nurses
working in Sweden that year were female and since
hand sizes wary with sex, that information is also
relevant from a perspective of physical ergonomics
of a product.



Measures/Gender Female Male

Percentile 5 50 95 5 50 95
Hand length 159 174 189 173 189 205
Hand breath (metacarpal) 69 76 83 78 87 95

2.4.2 Sight and visibility

The eye vision is the dominant sense of humans and
sight is also the sense which is used the most since
approx. 80% of all sensory input goes through the

eyes. Symbols in interfaces have to be clear and big

enough for the user of the interface to be able to

see and perceive the symbols. Letters are a common
type of symbols, and they are recommended by San-
ders and McCormick (1993) to be at least around 2,5
mm high when being read from a reading distance

of 500 mm. (Bohgard et.al, 2008)

With increasing age the visual ability is commonly

decreased, which can cause difficulties to read text

and see symbols, especially in small scale. Darroch,
et.al. (2005) have looked into favoured font sizes on

small screens of people in different age groups, and
found that a font size range between 10 and 11 was
in general preferred (18-78 yrs.), while older people

(61-78 yrs.) spoke most positively about size 12.

(Darroch, et.al, 2005)

Colours of interfaces should according to Boh-
gard, et.al. (2008) be used with caution and only

to enhance specifically important information as a
complement to a symbol or text. They promote that

interface design should primarily be done in grey

scale.

Table 2.4.1: Hand sizes

Picture 2.4.1: Diagonally full hand grip

(Bohgard et.al, 2008)
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3. Prestudy

Several extensive user studies have been conducted by the company during the past few years. Therforee it
was seen as advantageous for the Thesis project to benefit from that research as much as possible to en-

sure a good end result, even though the studies themselves were originally planned to pinpoint the specific
requirements for the smartphone concept itself. To go through this documentation was also a suitable way
of identifying possible areas to look further into during the coming field studies of the project which would
focus specifically on accessories to the smartphone concept. Hence the information gathering of this project
commenced with collection and analysis of company material concerning previous user studies conducted by
the company, as well as descriptions of the smartphone system.

The geographical range of the previous user studies is throughout Sweden and also international studies co-
vering Italy, France, UK, the Netherlands, US and Sweden. Since the smartphone concept is directed towards
nurses, the user studies of the company have primarily been investigating that user group.

This chapter describes some compiled findings of the previous user studies of which are interesting from an

accessoties perspective. The information sources of the chapter are in the format of written and oral internal
company material, and therforee the specific references are not given. The only exeption from this is section

3.5 which consists of findings from research on the current national debate in Sweden about health care and

nurses’ working conditions, and there the sources are newspaper articles and authority reports.




3.1 Hospital environment

Since the accessory design is meant to function in
the same environment as the smartphone concept,
being a hospital ward, it was seen as advantageous
to look into the properties as well as people of this
context.

3.1.1 Context

Hospitals mainly comprise of two types of care
units, called provider units and consumer units
respectively. The provider units, such as the x-ray-,
surgery- and lab departments are suppliers of ser-
vices towards the consumer units, which can be for
instance an emergency department, a cardiac ward
or a medicine ward.

The type of care the different care units are invol-
ved in can also be divided into two categories, being
inpatient and outpatient care. When a patient for in-
stance comes unannounced to the hospital emergen-
cy department, or has a booked appointment with

a physician, it is part of the outpatient care. On the
contrary, a patient who has its own bed in a ward,
being a temporary home at the hospital, is subject to
the inpatient care.

Picture 3.1.1 shows examples of what the diffe-
rent departments can be and the care they provide.
The information flows have the most complicated
structure in the Consumer Inpatient departments,
and therforee the need for a dedicated healthcare
smartphone is greatest here. Of this reason the
Smartphone concept is primarily directed towards
users in these departments, and consequently, also
the design result of this project will aim at the same

user group.
Consumer Provider
A

] . X-ray department

Inpatient Medicine ward at hospital
>

. Emegency LAB at GP
Outpatient department Healthcare centre

Picture 3.1.1: Ward types - examples of what the different
departments can be and the care they provide.

3.1.2 People

The people present at a hospital ward are naturally
patients, their families and different kinds of oc-
cupational groups. The ones working with direct
patient care are generally nurses, nurse assistants,
nurse coordinators, physicians and also physiothera-
pists in some cases, depending of ward type. The
nurses have the overall responsibility of the care of
the patients, and it is them together with the nurse
assistants that most frequently work directly with the
patients. The physicians have the overall responsibi-
lity for diagnosing and treatment of the patients and
they are also assigned to a bigger number of patients
per person than the nurses, leading to them not ha-
ving as much contact with each patient as the nurses.

3.1.3 Communication tools

Nurses working at a ward have several different
communication tools that they use to communi-
cate with each other, the patients, medical devices,
other parts of the hospital and the outside world.
The most common is naturally direct oral com-
munication since nurses speak to each other very
frequently and constantly transfer information to
their colleagues by telling and re-telling information
throughout the working day. Phones are used mainly
to call colleagues in and outside the ward, relatives
to patients and other parts of the healthcare system.
It is common to use pagers as a mean for internal
communication, and a pager can also be configured
to inform the carrier of a medical alarm from a cer-
tain machine monitoring a patient’s medical values
which is another common use area. Also the medical
monitoring systems themselves can inform the users
directly by sounds and messages at different kinds
of screens.

If a patient wants to summon a nurse, it can use the
nurse call system which comprises of a button next
to the patients bed and screens and displays where-
ver nurses work throughout the day. When a nurse
call is triggered, a text on the screens is instantly
displayed informing the nurses about which patient
it is that calls (often combined with an audio signal
to attract the nurses’ attention to the displays).

Many wards also have an alarm- and nurse presence
system installed which is intended both for quickly
calling colleagues for help in an emergency, and also
for assisting the nurses in communicating whether
there is any nurse present in a certain patient room
or not. Every patient room has two buttons next to
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the door on the inside of the room, one green (pre-
sence) and one red (emergency alarm), see picture
3.1.3a. The first nurse entering the room is suppo-
sed to press the green button to indicate presence,
and then the last nurse leaving the room presses the
green button again to de-activate the presence. The
presence status of each room is shown on displays
outside the room so that the personnel in the corti-
dor can know if any nurse is in there without having
to check themselves, see picture 3.1.3b.

Picture 3.1.3a: Button unit in patient room

Picture 3.1.3b: Corridor display
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3.2 The client company

Ascom Wireless Solutions is a relatively large
company which (as previously mentioned) designs,
manufactures and sells products within the field of
mission critical communication. The company has
1200 employees wotldwide and is based in Goth-
enburg, Sweden where also the main part of R&D
is situated. Ascom has its own production site in
Herrljunga, Sweden where most of the products
are manufactured and assembled. However, the
products with the largest volumes are produced in
factories in China and Thailand.

The company’s products target healthcare, prisons,
retail, manufacturing industries, retail, hotels and
other businesses that require dedicated commu-
nication systems. The product portfolio reaches
form network equipment that is installed at specific
sites, to software and to hardware handsets such as
phones, pagers, alarm systems and different kinds of
calling systems. The current handset products from
Ascom are constructed to be more durable than
commercial phones, be relatively water resistant and
to withstand chemical detergents during cleaning,
The batteries are often replaceable since the pro-
ducts are designed for very frequent use.

Picture 3.3.4: Scrubs



3.3 Smartphone concept

The current products from the company are ai-
med at working satisfactory within several different
contexts and use areas (such as hospitals, home

care, prisons, industries and retail), and therforee the
functions of today’s products are very general rather
than explicitly adapted to any specific use area.

The company has identified a need for a personal
communication product similar to a phone and a
pager, but that is specifically developed for nurses

in a hospital environment since this is the biggest
user group. The product concept can be described
as a smartphone adapted to use at hospital wards,
and it is in parallel with this thesis project under
development at the company. The Working Title of
the smartphone concept is currently MYco, which is
the term that will be used in the coming chapters of
the report. Since the thesis project aims to design an
accessory to the MYco concept, a description of the
smartphone concept follows below.

3.3.1 Target user

The nurses do the daily care of the patients, and
therforee they are the ones that need to take care of
direct alarms and calls related to specific patients.
Their daily work is also in general less predictable
and scheduled than that of for instance the physici-
ans. Furthermore, the biggest occupational group
within hospital environments are nurses, and they
have a big need for a dedicated smartphone. Of
these reasons, the company sees a business oppot-
tunity in having nurses as the primary user for this
product. The secondary users are nurse assistants
who often are delegated tasks from nurses.

3.3.2 Hardware

The MYco concept is in its physical format as pre-
viously mentioned similar to a commercial smart-
phone having a relatively large touch screen and also
a clip facilitating secure fastening in a pocket or on
clothes. It differs however from an ordinary phone
in similar ways as the company’s products do today.
The device is also supposed to have an external
surface which can show a few characters and that is
more visible to the user than the smartphone itself
when carrying it. Also the overall product expression
is intended to be more professional than that of a
commercial smartphone.

3.3.3 Functions

Concerning functions, the MYco concept is suppo-
sed to be similar to an advanced pager enabling the
user to receive personal alarms of different kinds,
nurse calls and various notifications. In contrast to
the currently most common alarm system at wards
which attracts the attention of everyone working in
a ward when an alarm goes off, MYco is meant to
have the possibility to be configured to only receive
the alarms that concern the specific nurse carrying
that particular phone. The most important informa-
tion is shown on the external surface so that the
person carrying using it can grasp the content by just
glancing at it.

The user can also initiate and receive phone calls,
respond to alarms as well as benefit from other addi-
tional functions that are useful for a nurse in a hos-
pital ward. MYco is supposed to allow text- as well
as sound input, and also be able to play sounds in
the same manner as an ordinary mobile phone. The
concept is meant to have Bluetooth compatibility
and also possibly some kind of localisation system.
The interaction design of the smartphone concept
is at the point in time when this report is written
still very conceptual, but what can be said about it
though is that it is meant to be intuitive, quick and
easy to use for a nurse. Great effort is also put into
getting the software’s prioritisation of different task-
and notification types right.

3.3.4 Use

A ward has nurses working around-the-clock and all
year around in shifts. The smartphone is meant to
function as a shared phone, meaning each smartpho-
ne device will not be personal for a specific nurse,
but be used by different nurses from shift to shift.
Each smartphone will be connected to a “nurse
identity”, which enables alarms to be configured
explicitly to be directed towards specific identity.
Hence, every device can be frequently used all hours
a day and all days a week.

At wards in hospitals, the employees all wear a
special kind of clothes called scrubs, see picture
3.3.4. The colours, length of shirt and placement

of pockets differ slightly between different wards
and countries, but the overall design and function

is standardised. The MYco device is meant to be
carried inside a pocket of the shirt, fastened by a clip
on the product and placed relatively accessible for
the carrier to reach.
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3.3.5 Existing accessories

The function of the accessories to the handheld pro-
ducts that the company sells today is mainly either
to endorse the physical properties of the product

or the maximum use time. Within the first category
are different carrying solutions such as spare clips,

a security strap (to prevent damage when dropping
the product) and leather cases for phones. Other
company accessoties that can be used to simplify the
use of a phone are various headsets in different sizes
with headphones or an earphone, a microphone

and a cord connecting mobile phone and headset.
Extra chargers for the products are also classified as
accessories and can be purchased separately. There
are two types of chargers, single chargers for one
product (mainly designed to be placed on a flat
surface) and chargers to be used with several phones
at the same time. The multiple chargers are offered
both for charging separate battery packs and also for
charging the phones without removing the battery.

Within the category of accessories for maximising
use time are the separate battery packs found, which
are sold both to enable around the clock use of a
single phone by just exchanging the battery, and also
function as a spare part when a battery of a phone is
outworn. In addition to this, coloured, exchangeable
front plates for the phones are offered as accesso-
ries to ease identification by the users of a specific
phone among other phones (without having to look
at the screen where an identification text such as a
name/watd is displayed).

3.4 Nurses and their requests

This section describes what nurse at a wards do, how
it is to be a nurse and what functions in a smartpho-
ne concept that nurses see as important.

3.4.1 To work as a nurse

Nurses at hospital wards often work in so-called
nursing teams or nursing pairs, consisting of one
nurse together with one or two nurse assistants. The
nurse has (as previously mentioned) a delegating
function of tasks towards the nurse assistant/-s and
each nursing team has the shared responsibility of a
number of patients at the ward. Occasionally nurses
have the sole primarily responsibility of patients
without any nurse assistants in their team, especially
during night shifts, but the most common is that
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there are at least two people within a nursing team.
If a nurse needs additional help with the care of
their patients it is also very common for the nurses
and nurse assistants from other nursing teams to as-
sist their colleagues.

In their work at a ward nurses use a lot of different
kind of technology which is intended both for com-
munication and information like phones, computers
and pagers, and also for medical purposes such as
medical monitoring- and treatment equipment. To
handle, dispense and deliver medicine to the patients
is also a major part of the job. Nurses frequently
read as well as write in the medical records of their
patients, and they also take different kinds of notes
throughout a working day which are destroyed after
each shift. The notes are most commonly in writ-
ten format on papers, and the way of use, quantity
and style of the notes is highly individual. However,
papers with notes can easily get lost which is someti-
mes seen as a problem with the system.

To work as a nurse in a hospital ward often me-

ans having a high workload with a lot of different
tasks to keep in mind and do. Nurses are very often
interrupted; both by alarms, patients, colleagues

and others, and therforee they are highly skilled at
prioritising and re-prioritising tasks and information
flows whenever needed. They walk around the ward
a lot during every shift, which is expressed in a field
study as “nurses walk constantly”. The vast majority
of the alarms of systems installed at a ward that
reach a specific nurse (see 3.1.3) are either false or
not of particular interest of that nurse, and this can,
in turn, cause so-called alarm fatigue. It means that
the nurse’s cognitive load gets so high they will not
even hear or respond to their alarms as intended be-
cause the alarms are too many, too loud or too often
irrelevant. The irrelevant/false alarm rate at a ward
(which can cause alarm fatigue) is sometimes as high
as 86-99% of the alarms that reach a specific nurse.

Because of the high workload, interruptions, risk of
alarm fatigue and constant walking the nurse’s job
can be seen as generally stressful. However, nurses
are often highly empathic persons, always with the
patients’ best interest before their eyes and also the
comfort of their nurse colleagues. Therforee they
frequently ease others workload by helping, talking
and comforting, both patients and colleagues, no
matter how hard their own working situation is.
Nevertheless there is a strong wish from nurses in-
terviewed in the previous field studies to have more
time for talking to and taking care of each patient.



To work as a nurse (Ascon’s image bank (2013))
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3.4.2 Ranking of functions of Smartphone
concept

The previous field studies have addressed both
needs and requirements of the user group and also
which specific functions that nurses at hospital
wards need and wish for in a future smartphone
concept. This section addresses the evaluation and
ranking of functions that was done in the previous
international field studies. In general, some national
differences in nurse requirements were found, but
most of the functions were wished for to an equally
extent by nurses from all the included countries.

The most important functions to the nurses are

for instance to receive alarms, calls and lab results.
Functions as “To-do-list with remindet”, “Localise
colleagues”, “Write patient notes” and “Timer” were
also prioritised relatively high (between 3 and 4 on
scale from 1 to 5, were 1 means Totally unnecessary,
and 5 means Would love to have).

3.5 External voices

During the past few years at the time for this
project’s execution, both the Swedish healthcare
system in general and also nurses working conditions
and relatively low salaries in particular have been
debated animatedly in the public sphere in Sweden.
The contents and arguments of this debate were
seen as both relevant as a general climate barometer
of how it can be to work as a nurse in Sweden today,
and also potentially useful to apply in the project,
and therforee selected parts of the publications are
briefly described in this section. Even though the
potential problems themselves are often the same
for nurses and patients, the consequences can vary
and therforee this section is divided into Nurses’
perspective and Patients’ perspective.

3.5.1 Nurses' perspective

The article series in four parts by Zaremba (2013)

in the newspaper Dagens Nyheter describes how
the public management within healthcare seems to
be controlled by price lists of cures for different di-
seases to a big extent, and that the personnel have to
put a great deal of their time on administrative tasks
instead of taking care of patients. According to an
anonymous former patient quoted in Zaremba’s ar-
ticle “Vad hinde med det sunda fénuftet?” (Swedish
for “‘What happened to common sense?’) (2013a),
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the saving obligations and increased efficiency with
minimal amount of workforce have somehow tuned
into the normal state. A severe lack of hospital beds
is common in many hospitals, especially during sum-
mer time, and according to Zaremba’s article (2013b)
Sweden has less than half the amount of beds per
capita than at least nine other European countries.

The series has drawn a lot of public attention natio-
nally in Sweden, and it is evident that the subject is
something that engages people and that they can re-
late to. This debate is in the project group’s opinion
a sign of that the everyday working conditions of
nurses in Sweden needs improvement, and perhaps a
relatively small change through use of more efficient
communication tools can contribute to this change.

3.5.2 Patients’ perspective

Another point of view on nurses’ everyday work
which is potentially interesting in this project is that
of the patients receiving care. Also their various ex-
periences have attracted attention in national media
during the recent years and the saving obligations on
healthcare institutions do of course also affect them
in different ways.

The Swedish Agency for Health and Care Service
Analysis (‘myndigheten f6r Vardanalys’) presented a
report by Docteur and Coulter in 2012 about patient
centeredness in Sweden’s health system, containing
a thorough analysis of the current state. Some of
the main difficulties described in the report are that
“Swedish patients are more likely than their interna-
tional counterparts to say that their providers do not
spend enough time with them”, and that “relati-
vely little information, education and support for
decision-making is as yet available to assist Swedish
patients who want to take a more active part in their
health care process, and that the information availa-
ble is not provided in the most useful ways to foster
and support informed patient decision-making”.
Virdanalys points out that “While evidence regar-
ding the patients’ experiences in involving family
and close friends in their health care is relatively
limited in depth and scope, available data suggests
that there is room for improvement in this area”.
Another interesting finding presented is “According
to the views of experts interviewed for this study,
Swedish health care is organized for administrative
convenience rather than patient or even provider
convenience.”(Docteur and Coulter, 2012)



3.6 Compilation prior Field
study

The problem areas detected in this prestudy are
mainly those of nurses’ stressful working condi-
tions and cognitive workload, and patients’ lack of
information. The findings that served as direct input
to the next phase of the project can be divided into
two types, being the problems that had not yet been
addressed by the smartphones concept, and the
areas that had not yet been particularly investigated
in any of the company’s field studies.

3.6.1 Problems not yet addressed by the
smartphone concept

Most of the functions requested in the company’s
field studies (see mainly section 3.4) had already
been considered to be included in the smartphone
concept, even though some solutions had been
further developed than others. However, an interes-
ting area that had not yet been addressed in parti-
cular is the patients’ needs and requirements.

3.6.2 Areas not yet addressed in the company’s
own field studies

Following the prestudy of the project was an own,
project-specific field study (described in Chapter 4.)
based on the previous ones, and since specific user
requirements on accessories in particular had not yet
been addressed by the company, it was a main pur-
pose of the field study to investigate this new area.
Also the patients’ perspective was concluded interes-
ting to look into as well as how the functions of the
smartphone concept in general could be enhanced
and through that even more useful to nurses by the
use of designated accessories.

3. Prestudy o
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4. Field study

When the theoretical study was finished (documented in 3. Prestudy and also parts of 2. Theory), the next
step of the project was to do an own field study specifically adapted to the scope of the thesis project. The
aim of the field study was to through interviews, observations and surveys identify potential problems and
problem areas that nurses have when working at a hospital ward. By dividing all findings into different areas,
and thereafter analyse the areas further; the final outcome of the study was intended to be a distinct descrip-

tion of one or a couple of problem areas assumed to be solvable within the frames of the thesis project.

Interviews Observations Surveys KJ 2
2 main areas

part pres.




4.1 Methods and process

4.1.1 KJ analysis |

To build a foundation for the field study, a KJ
analysis was performed upon the outcome of the
theoretical study.

A KJ analysis is a method used for categorising and
structuring gathered information from for instance
user studies. The method is usually performed in
the middle- or at the end of a study phase. Firstly,
the outcome of the study is written down on post-
its. When all data is compiled, the post-its are then
spread out on an over-viewable area, and notes
containing similar information are clustered to-
gether. The last step is to identify and name different
groups with content connected to the same area.
(Straker, 1995)

Throughout the project, a reduced version of a KJ-
analysis was used twice; firstly to identify the main
problem areas found during the theoretical study
and the initial interviews, and secondly to clarify and
enhance those areas by adding information from
the remaining interviews, the observations and the
surveys. (See picture 4.1.1)

When starting up the first KKJ analysis, quotes and
notes of interest from the prestudy was the input
together with information gathered through the
interviews. Since the questions of the interviews
were chosen with the theoretical study results in
mind, the information from the interviews naturally
addressed the same areas as the theoretical study,
thus the chosen categories remained suitable in this
step. In addition to the main areas, which contained
the majority of the gathered information, there were
also some smaller groups and sub-groups consisting
of less specific information.

4.1.2 Interviews

Interviews within the field study were held for seve-
ral reasons; to get a deepened general understanding
of how nurses communicate and work, to get more
information within the identified areas of interest,
and to fill gaps from the theoretical study.

A common way of identifying the user needs in a
certain context is to conduct interviews with users

who have experience from the actual field of inte-
rest. The interviews could be performed individually
or in a group. Typically, there are three categories of
interviews:

e Unstructured, meaning that the user and the
interviewer discuss around a subject, without
any predefined questions.

e Semi structured, implies that the interviewee
openly answers to predefined questions, and the
interviewer has the possibility to dig deeper into
a subject by asking supplementary questions.

e Structured, where the responder has to choose
between predefined answers to specified ques-
tions. The response alternatives may consist of a
line on a scale or alternatives in a list.

To avoid a misleading outcome it is important that
the interviewer does not ask questions in a way that
may affect the interviewee’s responses by avoiding to
ask leading questions. (Jordan, 2002)
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Picture 4.1.1: KJ analysis 1
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To find wards that would be suitable for interviews,
the project group contacted nearby hospitals that
had wards with inpatient care and that were not too
far away from the project group’s base in Gothen-
burg, Sweden. Wards having relatively intensive care
had a higher priority, since the chance of identify-
ing suitable problems in that kind of context was
thought to be higher than at low intensive wards.
However, traditional intensive care wards were also
avoided since the nurses working in that type of
wards rarely leave the patient rooms at all, and are
therforee in little need of a portable communication
concept like MY co.

Altogether, five wards were visited, and the aggre-
gate number of interviewees was nine. Most of the
interviews were semi structured and held in small
groups with two participating nurses, albeit one of
the interviews was made individually.

The profession and area of responsibility differed
between the interviewees; one was head of the ward,
three were coordinator nurses and five were regular
nurses. The age varied between 30 and 60 years, and
the professional experience from working as a nurse
varied between three years up to about 30 years. All
the interviewees were women, which was the most
common gender by far among nurses at the wards
visited.

The interviews started out with comparably straight-
forward questions, for instance profession, age and
experience. After that, the topics became more
complex and open, with questions such as “How
could and should the communication at the ward be
improved?” were asked. Since the previous theore-
tical study and the KJ analysis had formed the basic
problem areas to be investigated during the user
study, most of the open questions asked during the
interviews addressed these specifically defined areas.

After the first interview a few questions were remo-
ved or changed, making the following interviews
more effective and targeted at finding relevant infor-
mation. The main changes were done to put less fo-
cus on the subject of alarms, something that was not
meant to be a main subject for the field study since
the company’s previous field studies had investiga-
ted this problem thoroughly and the smartphone
concept itself would also focus on addressing it.
This subject still stole time during the first interview
though, since some communication problems often
existed (at the wards) related to alarms.
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All interviews took between 60 and 90 minutes,
depending on how much extra information the
interviewees replied to the questions they got. After
completing an interview, the project group and the
interviewees often ended up talking a bit more in-
formal around the subject and the overall situation,
which also gave useful additional information about
their working situation that had not been covered
in the interview itself. (For interview questions see

Appendix 1)

4.1.3 Intermediate presentation of field study

Midway through the field study (after 4 interviews),
outcomes from the early part were presented to
representatives of the company. The presentation
consisted of information both of where and how
the initial interviews had been performed, and about
which the identified areas of interest were. In addi-
tion, the previous theoretical study was presented,
which had contributed to the areas as well. After the
presentation discussions were held regarding which
areas the remaining studies would focus upon. The
outcome of the discussion was that the observations
and the final interview would prioritise three main
areas. These areas of interest were identified through
a combination of the information gathered during
the initial prestudy and during the interviews. Alt-
hough other areas were identified as well the conclu-
sion was that these subjects did not suite the thesis
project as well as the areas chosen.

Also, a decision about creating and sending out
surveys targeted specifically towards former patients
at wards was taken. This decision was a result of the
determination that one of the main areas for further
focus regarded patients.

4.1.4 Observations

Observation is a method for investigating a specific
surrounding or environment from a potential user’s
own perspective. Shadowing is an observation met-
hod where the observer (so-called shadow) is fol-
lowing the user, who is performing his or her tasks
just as they would do if the shadow was not present.
The shadow could thereby benefit from observing
the user in its natural environment and context.
Through this, it is possible to identify a problem or
a solution that the user themself is not or do not
want to be aware of, and by that also something that
would be hard or impossible to captured during an
interview. (Quinlan, 2008)



Throughout the field study phase, shadowings were
conducted both at Kungilv- and Uddevalla Hospi-
tal. A picture from an observation can be seen in
picture 4.1.4. The main focus was to identify specific
problems within all of the three fields chosen after
the intermediate presentation. The shadowings were
prepared by creation of a written document with
proposed informal questions for the shadow to ask
if or when an opportunity would rise, and areas
which the project group wanted to investigate.

Kungalv

At Kungilv Hospital one of the project group
members shadowed a nurse during a day shift, whilst
another group member shadowed a nurse during an
evening shift. Both observations were non-partici-
pant, meaning that the shadow was passive and not a
part of the work at the ward.

The two nurses who were shadowed had similar
experience; they had worked as nurses for five years,
although one of them previously had worked at
another hospital.

Throughout the observations the project group
members took notes upon everything the nurses
conducted. Also, time-stamps were taken to get
information about how much time nurses put on
different tasks. The observers also got the opportu-
nity to join the nurses during a handover and by that
gaining an increased the understanding of that par-
ticular step. Furthermore, it made it possible for the
project group to identify what kind of events of the
ones that had taken place during the observed shift
that were retold to the nurses at the next shift at the
handover, and consequently, understand what the
most important events were according to the nurses.

Patients were in the notes named after their position
at the ward (on the format of room:bed), both since
that is how the nurses named them, but also to with-
hold their anonymity in the notes.

Picture 4.1.4 Observation - nurse makes medicine

Uddevalla

The two observations at Uddevalla hospital were
conducted during a day shift between 07.00am and
3:00pm. One of the shadowed nurses worked as a
coordinator, which means that that person has more
communication with other nurses and other wards,
thus less communication with patients and relatives.
The other nurse worked as an ordinary nurse during
the whole shift, although she sometimes worked as a
coordinator.

The experience among the shadowed nurses varied.
The nurse who worked as a coordinator during the
shift had about 30 years of experience, whilst the
other nurse had about 10 years of experience.

A difference comparing this ward to the ward at
Kungilv Hospital was they here had a 30 minutes
morning meeting in the beginning of the shift.
During the meeting the nurse coordinator spoke
about special events during the day, if a patient
needed special treatment, food restrictions etceteras.

Likewise the observation study in Kungilv, notes

and time stamps were taken during the whole ses-
sion, although some information unnecessary for
the project was left out.
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All notes from the observations were within the next
days transacted into digital format to be analysed
and structured. The information gathered was used
to strengthen and emphasize some areas of interest.
Also other findings reduced the importance of some
areas, like the one called Identification of device.
Together, the observations gave a good perspective
of how nurses work out in the real world which was
thought to be of great importance when starting the
idea generation, which would give the project group
the possibility to put early ideas in a context and
situation.

Later on, the findings from the observations were
divided into the same areas as formed during the
initial field study phase.

4.1.5 Surveys

A survey is a method for collecting information
from a high amount of users, without forcing the
investigator to communicate with responders one by
one. A disadvantage is that the investigator will not
have a chance to ask supplementary questions, ma-
king it harder to get deeper insights into questions
of interest. The questions can be both open and
closed, and the initial questions are usually more in-
formative, whereas the later questions require more
reflection from the responder. Surveys could be sent
either digitally or in printed versions, but the former
facilities the approach of delivering and collecting
the surveys.

Two different surveys were sent out, aiming for

two different user groups; nurses and patients. The
survey towards nurses had similar questions as the
interviews, although it was somewhat reduced and
angled towards the identified areas of interest such
as patient communication and their memory work.
For instance, one of the questions was “what kind
of information do you want to have access to all the
time?”. (for all surveys, see Appendix 2 and 3)

The survey regarding patients was targeted to those
who had been hospitalised during the past year. By
reducing the allowed time since their stay at a ward,
potential losses and changes to their memories were
assumed to be reduced. The questions were oriented
towards the patient’s own experience; for instance
how they felt like during their stay, what information
they were asking for and what they eventually felt
was missing or could be improved.
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In total there were 11 responses to the survey to
people who had been patients hospitalised within
the latest year. The majority of the respondents were
in the age between 20-29 years, but one person was
between 50 to 59 years. The complementary survey
for nurses got 13 responds. The professional expe-
rience among the nurse respondents varied between
3 months and 9 years, and their age varied between
20-50 years.

4.1.6 KJ analysis I

The second K] analysis consisted of the information
from the later interviews (number 3, 4 and 5), the
four shadowings, the patient- and the nurse survey.
Since the main areas for those studies were based

on the first KJ analysis, a high amount of this new
information matched the categories in the first KJ
analysis and therforee solidified these. All areas were
at this point filled with quotes from interviews and
surveys, notes from observations and facts. Together
the findings created a certain view and understan-
ding of each area, and problems within it. Each
finding also was given a classification, depending on
which part of the user study it came from:

@) Interviews
©O) Observations

(SN)

Survey Nurse

(SP)

Survey Patient

4.1.7 Choice of area

At the end of the field study, it became evident to
the project group there were three main areas which
seemed more suitable for further work than the
others. Though, according to discussions with the
company and project supervisort, it was decided to
sort out one of the three fields. The two remaining
areas that were decided to stay in focus during the
design concept development work were presented to
the company, all together with quotes and notes that
were significant for these two areas.



4.2 Result

All information gathered during the field studies
was structured and analysed, creating a list of all
important findings. (See Appendix 4 for full ver-
sion.) Those findings were as previously mentioned
divided into areas, filled with quotes from inter-
views, observation notes and survey responses. The
structure facilitated the decision about which fields
that would be best suited to take through to the idea
generation phase. The different main areas and their
sub categories are briefly described below, together
with quotes typical for each area.

4.2.1 Context

Information within this area included various fin-
dings that rather gave an understanding of how the
nurses work, more than specific problems within

the environment. An example of the information

is that all the wards visited had three shifts similar
times, divided into day, evening and night. The most
common way to work was in pairs or teams of three,
even though this differed between wards and shifts.
The nurses at the wards were divided into different
teams; for instance blue, green and red. All patients
were assigned to one of these teams, which meant
that the same team were responsible for the same
patients as long as they (the patients) were admitted
to the ward, reducing the number of nurses involved
in one patients visit.

One problem identified, was that there were often
too few phones and pagers compared to the number
of nurses due to organisational issues.

4.2.2 Non-communication

The non-communication area regarded findings
about how nurses carry, bring and clean their elec-
tronic devices such as phones and pagers. Most of
the nurses were carrying the phone in their shirt or
pant pocket, and it was either hanging outside the
pocket with a clip, or put inside, which was said to
be individual. One nurse also said that an Ascom
security strap was used for her pager, since she
tended to drop it. Cleaning the phone was only done
occasionally when it was dirty, but regular cleaning
of the electronic devices was neither observed nor
expressed in the interviews.

4.2.3 Alarm to nurse communication

Alarm to nurse communication consisted of the sub
categories alarm levels and nurses’ reaction to alarms
and was mainly findings from interviews and obser-
vations. Since MYco addresses and aims to solve all
common problems and findings within this area, not
too much focus was put on alarms within this thesis
project, even though several findings indicated and
solidified the need for the concept of MYco: “Silent
pagers would be nice, since using it would reduce the
amount of noise, and the concerned nurse would
just get the notification through a vibration. (I)

Further, many wards were described as very noisy,
contributing to a bad working climate.

4.2.4 Nurse to nurse communication

Communication between nurses was one of the
areas of biggest interest, resulting in a large amount
of information gathered. According to both inter-
views and observations, nurses spend much time on
finding each other and finding medical devices: “All
our communication mostly consists of that we ate
running around looking for each other” (I)

This was a common problem at all examined wards,
although all wards and nurses seemed to solve it in
one way or another. Some nurses used the telepho-
ne, some yelled for each other, some asked someone
else for assistance. In most cases, the searching for
someone or something was task-dependent, meaning
that the nurse looked for help when they needed

to perform a task, and therforee required either
practical assistance or information regarding how to
perform the task. Since most task were time criti-
cal, all delays regarding to searching for colleagues
increased the stress: “The stressful environment
makes it hard for the personnel to communicate
with each other properly, since everything has to be
done rapidly.” (SN)

Another identified category within nurse to nurse
communication was the handover, which according
to the interviews often took more time than necessa-
ry. There was also a great risk of Chinese whispers,
meaning false interpretation of oral information.
The possible consequences could sometimes imply
patient danger, and during the shadowing some er-
rors were propagated between two shifts, creating
confusing situations: “Chinese whisper is a problem,
because everything is interpretations and therforee
misunderstandings can easily be propagated.” (I)
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It was also discovered that the handover resulted in
that a nurse became aware of mistakes or things they
had forgotten during the shift. “During the hando-
ver the nurse becomes aware of tasks that have been
forgotten during the day and asks if the nurse for
the next shift can do those tasks.” (O)

An additional sub-category was medical records,
both reading and writing. The software used was
claimed to be both ineffective, time consuming and
hard to understand.

4.2.5 Nurse to self communication

The second main area, nurse to self communica-
tion, included e.g. memory assistance in the format
of notes to self in various types; post its, notes on
the hand/arm, note pads and egg clocks. Informa-
tion within this category came from both interviews,
observations and surveys. Especially during the
surveys, where some questions were investigating
the Notes to self are, it was shown that particularly
new nurses were worried about forgetting stuff and
therforee they were taking notes of almost everyth-
ing. This was also confirmed by interviews where
some interviewees spoke about how they used to
take much more notes when they were new at the
ward. “The hardest thing when I was new was to
remember all the small things” (SN)

According to the nurses’ experience, ordinary
notes was not always enough, especially when a
task was time dependent: “To just write informa-
tion and reminders down doesn’t really help when
it’s something you should do.” (at a specific time or
situation) (I)

Some nurses experienced difficulties in remember
that they had taken a note at all. Another issue was
the interruptions. One nurse said in an interview
that “since we always have things to do, we are per
definition interrupted as soon anyone wants us for
anything.” The interruptions were said to increase
the risk of forgetting things, also the nurses had to
spend time and effort on remembering what they
were doing before they were interrupted. “Due to
interruptions some information could get lost which
for instance could result in that a patient needs to
ask for analgesics several times or that one patient
misses its X-ray time and needs to wait for another

opening.” (I)
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During the observations it became clear that in-
terruptions was a major problem, since also the
nurses shadowed realised they had forgotten to do
something several times as a consequence of an
interruption. Reminding notes were rarely written
when interrupted or when speaking with colleagues
though: “Nurses ask each other a lot of patient-rela-
ted questions throughout the day but do not always
take a note of the answers. Notes are mainly taken
in conjunction to handover or more formal reconci-
liation. “(O) Still, according to both the surveys and
interviews a lot of nurses were aware of the high
amount of interruptions during their working day.
“We are constantly interrupted and we don’t manage
to complete task A before we have to start task B”
(SN)

4.2.6 Patient and nurse communication

The patient and nurse communication areas con-
sisted of three identified sub categories; communi-
cation between nurses and patient, communication
directed from patients to nurses and communication
directed from nurses to patients. The main problem
identified within this area was that the patient asked
about more information than the nurses were able to
respond to.

The patients not only wanted the nurses’ time and
attention, but also detailed information about their
condition and a future plan of their stay at the
hospital. Especially the questions about the plan was
something the nurses experienced that they couldn’t
reply to, since the time until for instance a lab result
often was unclear to them as well as to the patient
concerned. “The patients often ask for a plan for
their stay/care, and information about upcoming
events and their health status.” (I)

According to the patients it would be nice with some
overview document or digital solution to faciliate the
understanding of their own process. “If one would
have gotten an overview of what will happen right
in the beginning of the stay at the ward, it would
have been really nice so that one understands a bit
and don’t feel so disoriented.” (SN) Another opinion
was that it would be good to know that the nurses
were moving close by: “I had no need for talking or
similar, but it gets lonely very quickly when you are
lying “tied to a bed.””” (SN) which corresponds with
what a nurse said: “They (the patients) want to make
sure they are not forgotten or missed.” (I)



4.2.7 Other obstacles and ideas

The last area rather consisted of additional discove-
ries made though out the user study, potential solu-
tions and various ideas, than of identified problems.
Those ideas were divided into sub-categories of new
technologies, patient privacy and stuff-related. The
ideas were not considered suitable for further work
within the project, although they still contributed to
a general deepened knowledge regarding different
kind of communication.

“The wards have a centrally placed staffing white-
board where the nurses can write and see who is
working on the shift. (O)”

“A ward has a notepad lying in the reception where
the nurses can write down tasks for the ambulant
nurse (‘springskéterskan’) to handle.” (O)

“The physician dictates the medical record by using
a computer-connected Siemens Dictaphone. (O)”

4.2.8 Summary

As an overview, a summary of the most important
findings within the different areas is presented below
in table 4.2.8.

4.2.9 Choice of area

Three areas seemed more suitable for further work
than the others, since they described distinct and
widespread problems that were clearly expressed
both by nurses and former patients. Also, these areas
had the potential of having several possible design
solutions that could fit into the thesis scope:

Nurse <-> Patient - Meaning the communica-
tion between the patient and the nurse, called the
Patient’s perspective or Patient journey.

Nurse <-> Nurse - Regarding the communication
between two nurses in the context of a handover.

Nurse <-> Self - Memory assistance for a nurse,
with a specific focus on interruptions.

According to the discussions with the company and
project supervisor, it was decided to sort out nurse
to nurse communication. This was mainly because
of the limitations of broadness such a solution
would mean. How nurses perform a handover varies
a great deal between wards. Favourable improve-
ments within the handover field would probably
most have consisted of organisational changes,
which would be solution types outside the pro-

ject scope and also outside the competence of the
project group. Even though the area was scraped,
the need for a better way of performing a handover
still was strong, and therforee this need was clearly
communicated to the company at the end of the
field study.

Thus, the two remaining areas were:

*  Memory assistance, addressing Nurse to self
communication

¢ Patient experience, regarding patient and nurse
communication
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Area

Findings

Problems identified

Field study method

Context

Few phones per nurse /
ward

Interviews

Non-comunication

No regular cleaning of
device. Usage of security
strap.

Nurses do not clean their
phones.

Interviews, observations

Alarm to nurse
communication

Nurse does not always
respond to alarms calls.

The high amount of alarms
has in several cases caused
alarm fatigue. The alarms
create a noisy and stressful
environment.

Interviews, observations

Nurse to nurse
communication

Nurses are looking for each
other as well as devices a
lot. Handover procedure
varies between wards and
nurses.

Hard to find either correct
information or competence.
It is difficult to know
whether all information is
transferred correctly during
a handover.

Interviews, surveys,
observations

Nurse to self
communication

Nurses (especially new
ones) write down a lot of
information. Nurses are
interrupted very often.
Sometimes a nurse forgets
to perform a task due to
memory loss / interruptions

too much to do. Some
nurses are afraid of
forgetting things.

There is constantly not
enough time for taking
notes of tasks to perform.

Interviews, surveys,
observations

Patient and nurse
communication

Patients want to have
detailed information about
their own condition.

Some patients feel insecure.

Nurses do not have the
knowledge / information
that the patients want to
have, and often not the time
to give the information
either.

Interviews, surveys

Other obstacles and
ideas

There are recent examples
of new technologies that
successfully have been
implemented into
healthcare, for instance
smartphones connected to
dermatoscopes.

Interviews
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4.2.10 Requirements for memory assistance

By going through all findings from the field study,
within the areas that regarded memory assistance,
following requirements for a solution were written.

e Facilitate the work for nurses, by lowering their
cognitive workload

*  Work as a complement and relieve for the nur-
ses’” memory

* Be as fast to use as pen and paper

e Add value compared to nurses memory solution
of today

¢ Notincrease the risk of alarm fatigue

e Be adaptable for different personalities, situa-
tions and environments

Quotes memory assistance:

The following quotes were used to communicate
and solidify the area of memory assistance:

Since they (nurses) always are doing something, they
are (by definition) interrupted each time somebody
wants them anything, (I)

I would like to have a reminder function for doing
things like give insulin, take blood sample etc. Dis-
crete reminders and easy to use.” (I)

“The hardest thing when I was new was to remem-
ber all the small things” (SN)

“To just write information and reminders down
doesn’t really help when it’s something you should
do.” (at a specific time or situation) ()

“I’'m afraid that I will forget something when we
have this much to do” (SN)

“One nurse said that her memory is worse now than
when she was new. She used her pen and notebooks,
post-it’s on her clothes and marker on her arm to
make self-reminders. (I)

4.2.11 Requirements for patient experience

In the same way as for the area of memory assistan-
ce, requirements for the area of patient experience
were determined:

¢ To increase the patients understanding of it’s
own healthcare process, within the hospital

e To increase the feeling of comfort and safety

e To facilitate the communication for nutses
towards patients

¢ To not decrease the time spend with patients

*  Not mean additional administration for the ward
or the hospital using the solution

Quotes patient experience:

The following quotes were used to communicate
and solidify the area of patient experience:

The patients often ask for a plan for their stay/cate,
and information about upcoming events and their
health status. (I)

One patient says that “If one would have gotten an
overview of what will happen right in the beginning
of the stay at the ward, it would have been really
nice so that one understands a bit and don’t feel so
disoriented”. (SP)

One patient wants to know that the nurses are mo-
ving close by. “I had no need for talking or similar,
but it gets lonely very quickly when you are lying
“tied to a bed”. (SP)

The kind of information that patients perceive as
important to the nurses to give is: (SP)

- How future treatment is to be performed

- “They want to make sure they are not forgotten or
missed.” (Says nurse regarding patients) (I)

As an overview, a summary of the most important

findings within the different areas is presented on
next page in table 4.2.8.
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5. ldea generation

This chapter describes the idea generation phase and its iterations. By using different idea generation met-
hods described in methods and process, a huge number of widespread ideas and functions were developed,
all aiming to solve problems within the two main areas which were identified in the field study. The ideas
were continuously refined which made them more specific and distinct during the whole phase, where the
most solidified ideas are explained in the result section.

Focus groups Brainstorming
KJ2 L
Design ideas

2 main areas Work shops




5.1 Methods and process

5.1.1 Focus group

Focus group is a method for discussing and deve-
loping ideas together with users who have exper-
tise within the subject of the project. To reach the
maximal efficiency the participants should have
experience and expertise within different fields, and
through that chance is increased of creating relevant
ideas with a high validity.

During the initial phase of concept development,
two sessions of focus groups were held. The focus
groups were organised under an event that the com-
pany held at its office called “Framtidskvall”, where
the project group members had one a station. The
sessions included six nurses, participating in groups
of three by three. The nurses had various experience
within different fields (outpatient care, psychiatric
care, hospital wards, coordinator work and home
care). None of the participants had previously had
any contact with the project, why a short introduc-
tion to the context was needed in the beginning of
each session. Questions and topics for discussion
were prepared in advance, with variations between
the two sessions. The goal was to receive additio-
nal information and demands, and also at least one
useful idea of a problem solution within each of the
two areas chosen for future development; memory
assistance and patient journey.

The questions proposed were very open and aimed
to trigger the participants’ imagination to a high
extent. When a question was posted, all participants
were supposed to start with thinking, writing down
ideas or sketching them on a paper, and then the
group members were asked to explain their thoughts
to the others and add additional input to each other’s
ideas. Due to time limitations, all questions prepared
were not posted, but only the most essential ones.
Below is an example of how the sessions were done.
(See Appendix 6 for all questions)

Method: “Imagine a reminder device
that could remind / alert you about
anything anytime. How should it be
like? When and how should it remind
you?”

Questions:

- Imagine you had photographic memo-
ry, or a device who recorded moments
for you. What should you use it for?

- How can you transform those ideas
into the specific situation “Nurse pa-
tient communication”?

o -
N -

5.1.2 Creative workshops

Group Brainstorming

Focusing on the two main areas of interest, eight
different group brainstorming workshops were
conducted. The number of participants varied
between two and five in each group, except for one
workshop which had just one participant in addi-
tion to the project group members. The workshops
consisted of two separate parts, one focusing on the
patient experience whilst the other one was targeting
the area of memory assistance. Which part that was
addressed first and last respectively was alternated to
reduce the effect of creative exhaustion among the
participants when reaching the second subject.

The participants had a wide range of different
professions; fellow students at Chalmers Industrial
Design engineering, programmers, interaction de-
signers, project leaders and Industrial Engineering
students. Participants who did not have any previous
knowledge about the thesis project or the MYco
concept were given a short introduction. Also all
participants were given an introduction regarding a
nurse’s work at a ward and what kind of tasks and
challenges they are facing. The aim with the group
sessions was to find alternative solutions and new
approaches to the problems identified, as well as to
give strength to previously discovered solutions by
using the expertise and the different qualifications
among the attendants.
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Synectics

During some of the brainstorming sessions, the
participants were given the possibility to use a mo-
dified version of the method Synectics. It is an idea
generation method, mainly used for finding alterna-
tive and unexpected solutions to complex problems.
The original version is based on analogies, where the
participants are solving the same problem in an-
other context (for instance a fantasy world) and then
adapts the result for the original (intended) environ-
ment. (Nolan, 1989)

In the cases where Synectics were used during the
sessions the participants were asked how they would
solve the actual problem in their own working envi-
ronment instead of at a hospital. When coming up
with an idea, they were asked to fit this idea into the
context of a ward, and thereby make the idea more
useful for the thesis project.

5.1.3 Idea generation

During the period of prestudy, interviews, surveys
and observations, several ideas had formed just from
the group members hearing, reading and observing
problems and potential solutions. Those ideas were
written down or rapidly sketched with ink pencils in
the initial part of this phase. See picture 5.1.3 for an
example of what it could look like. By sketching and
brainstorming both individually and together in the
project group and trying to solve different problems
identified within the two areas with a design, a huge
number of ideas of great variety were created within
a short period. The process of brainstorming and
building on the ideas from the focus groups and
creative workshops continued throughout the whole
idea generation phase, although the ideas became
more and more specific and detailed the later in the
phase that they came up.

5.2 Result

5.2.1 Focus group

The sessions resulted in recommendations for what
the future concepts would have to consider, and one
of them was the importance of the possibility to set
a time for reminders. It was said that the time when
the task was supposed to be done was often more
critical than getting complete information about
what exactly the task was, since the task could be
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recalled through a reminder at a specific time, whilst
a timer could not be set by just writing down the
task. Thus, an idea of an egg timer, with the possibi-
lity to have several parallel timers evolved. Further,
according to the participants of the focus groups the
most common things nurses had to remember were:

*  Visiting patients
e To make phone calls

e Ask patients if their medication have had the
desired effect (for instance painkillers)

e Change drop, change of PVC (abbreviation of
peripheral venous catheter) or give blood

During the field study some nurses said they did

not need any help to remember things they did on
regular basis (time scheduled) like medicine delivery,
which was confirmed by the participants in the focus
groups. Another interesting topic that came up was a
solution idea to create reminders using voice recog-
nition, since it would increase the accessibility and
speed of setting reminders while simultaneously per-
forming other tasks (compared to writing something
down).

Regarding the area of patient communication, the
most prominent and frequent idea consisted of

a display or touch screen, which would work as a
medium for features and functions fulfilling patients’
requests for information. The participants mainly
mentioned the following areas where such a product
would be useful in their work.

- To answer patients’ questions about healthcare
equipment

- To keep the patients updated about their work
situation, if they were busy etceteras

- Clarify the time perspective of the care for pa-
tients, “How much time is soon?”

- Show pictures related to the current medical situa-
tion of the patient to them.



5.2.2 Creative workshops

The workshops created a high amount of different
ideas within both of the selected areas. Seen to

the spread, the variance and amount of different
solutions were greater within the field of memory
assistance, although the ideas within the patient
experience field consisted of more distinct product
solutions. All ideas were carefully considered and
thereafter brought to the analysis and concept crea-
tion phase. See pictures 5.2.1a, b and ¢ for some
example sketches from the creative workshops.

5.2.3 Idea generation

All ideas produced during the focus groups, the
individual brainstorming and the workshops were
initially separated into the two main areas. The ideas
differed both regarding level of novelty and feasibi-
lity, and whilst most of the ideas consisted of very
brief ideas or simple sketches, some ideas were more
developed. To compress the quantity of the ideas,
they were all read through and evaluated regarding
both how realisable they could be and also how well
they suited the requirements identified during the
field study e.g. how well the solutions addressed the
problems identified concerning memory assistance
and patient experience. See picture 5.2.3 for some
example sketches.

The degree of technical solution development
among the ideas regarding memory assistance was
greater than the one within patient experience. Also,
the ideas within memory assistance were much more
similar to each other, meaning that the range of
different possible product solutions within patient
experience seemed wider.

Picture 5.1.3: Idea generation
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Memory assistance

All ideas regarding memory assistance targeted for
the same goal, namely to facilitate the memory work
for nurses. The solutions were either digital or analo-
gous, and a majority of the ideas included some kind
of categorisation or prioritisation of the different
tasks to facilitate the overview of the reminders in

a smartphone concept app. Voice recognition, voice
recording and snapshot photos were also common
ideas, argued to be much more simple to use during
movements than pen and paper.

Another field of ideas concerned the principle of
that nurses sometimes want to know that something
is meant to be done at a certain point in time rather
than getting a reminder of what the task itself is.
Therfore any kind of timer could be useful, and

one idea was for the nurses to just use an ordinary
egg-clock. Additional examples of more analogous
product ideas were use of stickers combined with
categories, and task-dependent checklists. A com-
bination of a digital and an analogous product idea
was to make it possible to print out the to-do list
created, and use the printed paper during the hando-
ver.

The size-, shape- and form suggestions varied and
the input from a format perspective was noted, but
at this point focus was rather put on discussing the
functions of the product ideas than on forming fina-
lised, comprehensive designs proposals. Although, if
the device was suggested to be carried in a clip, in a
pocket or in a keychain affected the possible design
differently.

Furthermore, some ideas emerged about how and
when a reminder could be received. Different occa-
sions were discussed, for instance at a specific time,
location, patient room or that the nurse themself
would manually trigger a notification in some way.

Patient experience

Within the patient experience area, the ideas revol-
ved around different solutions for increasing the
patients’ feeling of safety and comfort in connec-
tion to their stay at a ward. One identified mean for
tulfilling this was to increase the understanding of
the patient’s journey, which could be done through
somehow visualising it to the patient. Most ideas
were about a screen or a digital tablet assigned to
the patient’s bed, with a time line representing the
patient’s stay at the ward (“the patient’s journey”),
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and also showing the upcoming as well as passed
events on the timeline. The patient would then have
the possibility to look at their own schedule and
follow changes regarding their healthcare plan. In
addition to that, the patient could also be offered

to see scheduled daily events such as lunch- and
visiting hours. Nurses and physicians would also be
able to use the screen for showing for instance x-ray
pictures. Other information that was proposed to be
shown on the screen was how close the most nearby
nurse was (in real-time) and feedback upon that a
nurse has received the patient’s nurse call. In addi-
tion to the screen, there were also ideas featuring a
digital watch, which would present the same things
as the screen, but around the patients’ wrist.

Also a more analogue idea for visualising the patient
journey was discussed, consisting of a board with

a movable cartoon face on a timeline with several
stations. The patient themself would then move

the cartoon face in the same rate as they passes the
different stages in the healthcare process. The board
would then be a standardised model for a typical
treatment process for other patients with the same
condition as the patient concerned.

In addition the ideas addressing communication of
the patient’s journey, another idea was to transform
the patient’s room at the ward into a room very si-
milar to the patient’s own home and thereby increase
the feeling of safety and comfort for the patient.

Another idea was to use a digital photo frame for
showing a picture of the nurse currently assigned

to the patient, making the patient aware of the fact
that someone always has a responsibility for them,
and also making them aware of changes in person-
nel between shifts. Also in which direction from the
patient’s present location the assigned nurse was lo-
cated was proposed to be presented for the patient.
A more complex idea was to have a device next to
the patient’s bed, which would provide signals in the
format of a light each time someone at the hospital
was working with the patient’s case; writing medical
records, analysing a LAB result, talking to relatives,
discussing the patient’s condition during a round
etcetera. The device should not give the patient any
detailed information about their process, but rather
indicate that something is happening, even though it
is not always directly visible (and therforee obvious)
to the patient.
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6. Concept development

The concept development was just as the idea generation divided into the two main areas; memory assistance
and patient experience. During the idea generation phase a huge number of ideas had emerged, and the main

challenge in the concept development was at this point to merge them into reliable concepts by packaging
the desired functions into designs and then also communicating the concept through creation of informative
sketches.

Concept development
Concept

design

Design ideas

Morhological matrix Concept selection

N
L




6.1 Methods and Process

With the purpose of combining the different ideas
into concepts a morphological matrix was used.

It is a method for comparing and combining part
solutions into completed concept designs. One axis
usually explains the different purpose to be fulfilled,
while the other axis explains the different solutions
for each function of purpose. By choosing one or
several part solutions for each function and then
combine them, a concept which fulfils all require-
ments necessatry can be created.

6.1.1 Development of concepts within Memory
Assistance

By using a morphological matrix on this area, the
high amount of ideas could be managed. Another
advantage of using such matrix was that it could in-
clude a high number of part-solutions, meaning that
the risk of potentially good ideas outside the future
development was reduced. All part solutions within
the memory assistance field were included in the
morphological matrix. The solutions were thereafter
ranked (1-4) according to how god they seemed to
be. By combining different sets of solution a num-
ber of different concepts were created. All part so-
lutions with the highest ranking were decided to be a

part of at least one concept, while the solutions with
lower ranking could be out-sorted if not they did
not fit together with any other feasible part solution.
The matrix consisted of 10 functions where each
function described a special purpose, for instance
“how to set time” and “how to get notification”. See
table 6.1.1 for full version. Different solutions and
ideas for each step were then combined into four
different concepts.

6.1.2 Development of concepts within Patient
experience

The ideas about improving the patient experience
were within a wide range, meaning they addressed
slightly different problems although being within the
same area. Some ideas were about a completely digi-
tal product and required development of a new soft-
ware system, whilst some were much less complica-
ted technically. Still they all targeted the same area; to
improve the patients’ wellbeing, feeling of safety and
knowledge regarding their current situation.

According to
device config -
Position when Time when IN - Accordingto  Set task type
Priority system None IN Cronological set prioatIN  prio
"Do not
None / at Snooze disturb" At a fixed
Out (WHEN/HOW) request Set time Set location function function location
None / on
Smartphone
Notification screen Light - Public
Show taken
Info type Location for IN  Time for IN Cathegory photo / film Patient Collegue
Push / Swipe in Push / Swipe in Blip at specific
Confirmation None Smartphone  Accessory location
Upper arm ) On
Carrying / Placement In pocket band On wall smartphone Necklace On ear At station At patient
| IN:Smartphone
Connection to IN: Accessory IN:Smartphone OUT: Accessory
Smartphone OUT: Accessory OUT: Accessory +Smartphone

relation to Smartphone 1:several several:1 several: several

Must be included
Very interesting
Interesting

Not interesting

Green:
Blue:
No colour yet:

Table 6.1.1 Morphological matrix
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To set up complete concepts, part solutions created
during the idea generation were combined into more
developed ideas containing of a set of different
functions. Those combined ideas were then evalua-
ted with consideration to the thesis scope and the
technical feasibility of the ideas. After sorting out
some unrealistic ideas and some that were not sui-
table for further development, the outcome of the
patient experience areas were two different concept
areas comprising of four different solutions.

6.1.3 Concept selection

To choose which direction the work in the coming
phases would take, and to increase the transparency
of the project towards the company, an intermediate
presentation was held. To have this was something
that was decided already during the planning phase,
where it was concluded that a mid-presentation
would give the company a chance to formally affect
which direction the project would take, and also to
comment and provide feedback on the track chosen.
In addition to that, it was seen as beneficial to the
project group to compile the accumulated design
ideas into presentable concepts such as needed for
an intermediate presentation, to have a concept
deadline to meet, and also to gain distinctness and
clarity in the development process.

Except from presenting concepts, the presentation
also included the most prominent conclusions from
the theoretical- and field studies, a description of
the two chosen main areas and which user demands
that were targeted during the idea generation, and

a description of how the concept development had
been executed. During the presentation the project
group gave its own view on the different concepts
(pros and cons). All thoughts and comments from
the company were thereafter also taken into conside-
ration when doing the concept selection.

6.2 Result

After completing the concept development phase,
six concepts were defined with sketches and speci-
fied functions. Four of the concepts addressed the
areca of memory assistance whilst the other two were
within patient experience. The concepts described
in 6.2.1-6.2.2 were the ones presented to the com-
pany for the project group to receive feedback upon
which track to choose for further development.
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6.2.1 Concept area Memory Assistance

Simple

Concept Simple was a device similar to an egg clock,
carried in the nurse’s scrubs pocket. At the top it
had several buttons with different symbols on them,
which when depressed would be assigned a category
(with an associated symbol) on the reminder. By
rotating the upper part of the device, a time interval
was set and this action also triggered a digital data
transfer to the MYco. The transfer would comprise
of a time interval (ticking down) and a category.
When the time had elapsed, a notification would oc-
cur on the external display of MYco that the nurse
carried with them, making them aware of that so-
mething within the chosen category had to be done.
See picture 6.2.1a.

More advanced

The more advanced concept had two different but-
tons, one at the top (white in picture) and one at
the left side (yellow in picture). When depressing
the button at the top a recording was started and

it continued until the button was released. To set a
time interval, the nurse would turn a wheel on the
right side to choose a desired time. If not turned,
the latest adjusted time would apply. As soon as a
new recording was made, the device would send
the audio-clip to MYco. By using the yellow button
on the left side, the latest reminder recorded would
automatically be played.

When the time for a reminder had run out, the user
would get a notification through a vibration and a
light on the top of the device. To receive additional
information regarding the reminder the nurse would
use an application in MYco.

Through the clip, the device could be fastened either
in a pocket or in the neckline. See picture 6.2.1b and
C.

Voice recognition

The concept of voice recognition was in a way
similar to the “more advanced” concept, using

voice as an input source. The main difference was
that the device only consisted of one button, for
starting a voice recording. By using specified terms
for task, patient and time interval, the information
would be interpreted and transferred to MYco. Since



the device wouldn’t include any speaker or output
source, the handling of such information would take
place in the MYco device, meaning that the concept
focused on facilitating the input rather than the
output. Like the former concept the device could be
carried in either a pocket or in a neckline. See picture
621dande.

Non-personal

The fourth concept of memory assistance was a
non-personal device, hanging on a wall. The pro-
duct would be placed in several accessible spots on
a ward, for instance outside patient rooms and at
the reception. The product consisted of a wheel, for
setting a timer and a number of predefined catego-
ries. By choosing a category and put the timer on
the desired interval and then holding a MYco device
towards the machine, the information about catego-
ry and time would be transfer into the users MYco.
See picture 6.2.1f.

Picture 6.2.1a: Concept Simple

Picture 6.2.1b: Concept Adpanced

Picture 6.2.1f: Concept Nonpersonal

Picture 6.2.1¢: Concept Advanced
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Additional features discussed and considered for
further development:

- A snooze function
- A Do not disturb function
- Automatic location and time tag

- No timer, making the task noted part of a to-do
list

- Possibility to set priority of tasks

- Possibility for others to see availability of a specific
user, depending on the amount of reminders the
user has

6.2.2 Concept area Patient perspective

Patient comfort: Real time

The Patient comfort concept consisted of three fun-
ctions addressing three main questions, all reaching
for an increased feeling of safety and comfort.

- Who is my nurse?

The first solution consisted of a photo frame,
aiming to present the nurse currently assigned and
responsible for each patient. By watching the pic-
ture, the patient would through the picture always
know for sure that someone had an eye on them,
recognise the person in real-life and that knowledge
would by that contribute to an increased feeling of
familiarity and safety. The information needed would
be reachable through a digital staff assignation
system, and therforee no extra administration would

be needed.
- Closeness to nearby nurses

For the patient to gain additional control and feeling
of comfort and safety, the closeness to nearby
nurses could be presented through a compass-like
device, pointing at the closest nurse. To make this
realisable it would be necessary for the nurses carry
phones with localisation.

- Does anyone work with my case?
This concept addressed this question through notify-

ing the patient about each occasion someone at the
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hospital is working with their case. From the patients
perspective, this would be visualised through some
kind of a glowing light. This feature could be inte-
grated with either the frame or the compass.

To make the concept realisable, implementation of
all digital systems like medical records, x-ray boo-
kings, and laboratory answers would be needed. See
picture 6.2.2a, b and c.

Patient journey: Timeline

A way of visualising passed as well as upcoming
events for each patient was among the most desired
patient functions identified during the field studies.
This concept consisted of a display, placed beside
each patient’s bed. On the screen a timeline would
be presented describing the date and time for future
events, such as x-ray, surgery, planned discharge,
etcetera. By navigating through the timeline, the
patient may read details about events, potential
preparations necessary and more. The patient would
also have had the possibility to scroll back, and look
through their own history of events during their
stay at the hospital. By choosing the Today-view,
the patient would see the events planned during the
current day, but also everyday events like time for
medications, breakfast and visiting hours.

The display would have to collect information from
several different hospital systems; x-ray booking,
transport, medical records, etc. Events like giving
medicine and lunch hours are standardised in time
at each ward and would therforee only have to be
considered when installing the display system for
the first time. Some content, like expected discharge,
could either be collected from statistics from similar
patients, or manually inserted by a nurse or physici-
an. See picture 6.2.2.d and e.



Picture 6.2.2a: Concept Real time

Picture 6.2.2b: Concept Real time

Picture 6.2.2d: Concept Timeline

Picture 6.2.2¢: Concept Real time Picture 6.2.2¢: Concept Timeline
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6.3.3 Pros and cons

To facilitate the overview of the concepts, a matrix
of pros and cons was created which also gave the
opportunity to re-think and evaluate the concepts
once more. See table 6.3.3.

6.3.4 Concept selection

The concepts were evaluated both with respect

to how well the concept addressed the demands
identified in the field study and also how strong the
correlation was between the identified problems and
the concept, hence how well the concept solved the
problem. Also the master thesis scope itself (see
Chapter 1. Background) was taken into considera-
tion when selecting which concept to be selected for
further development.

Other aspects that affected the decision were:
e Technical feasibility
¢ The competence within the project group

e The company’s thoughts and believes, according
to feedback from the concept presentation

e FPeasibility for production by company and the
development time and effort required after the
project would be finished

e The project group’s own thoughts and belie-
ves about what to work with in the remaining
phases

Firstly, a discussion regarding which area that was
the most suitable for further development was held.
It was concluded that the short term possibilities for
implementing the Patient experience concepts with
the MYco concept were limited, and also develop-
ment of a completely new information system for
the hospital was likely to be required. By that, the
patient experience concepts were rejected, even
though they were considered as highly interesting for
future investigation by the company.
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When the main track had been decided, the four
alternative solutions for memory assistance for
nurses were further discussed. In addition to pre-
vious evaluation criteria, also the user interaction
was considered. The two main aspects for evaluation
were therforee how usable the solution would be ac-
cording to user requirements and demands, and the
technological feasibility and maturity. For instance,
the former was a drawback of the concept using
voice recognition. Also it stood clear that the con-
cept of a shared device was similar to an on-going
development project at the company, making it less
attractive for further work within the frames of the
thesis project. By that, the two personal, handheld
reminder devices, Simple and More Advanced se-
emed to be the concepts most suitable for continued
development, and a combination of the two into
one concept was decided upon to be further develo-
ped in the following phase of the project.
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Concept

Pros

Cons

Memory assistance

Simple

+ Easy and fast use

+ Addresses some of the most common
requirements

+ Clearly linked to the MYco concept

+ Useful to all nurses at a ward

- Challenging to define
symbols/colours

- An additional gadget to carry in
pocket

- May cause an increased
amount of alarms/notifications

More advanced

+ Possible to use whilst doing something
lelse / being on the move

+ Addresses some of the most common
requirements

+ Clearly linked to the MYco concept
+ Useful to all nurses at a ward

+ Easy to access the latest reminder

- Could only play the latest
reminder without handling the
MYco device

- More technically complex

- May cause an increased
amount of alarms/notifications

C. Voice recognition

+ Really easy use

+ Addresses some of the most common
requirements

+ Clearly linked to the MYco concept

+ Useful to all nurses at a ward

- Even more technically complex

- Voice recognition is still not
completely developed

- Perceived safety aspect in
trusting the technology

- May cause an increased
amount of alarms/notifications

D. Non-personal

+ Nurses do not have to carry an extra
device

+ Power supply through the grid and no
battery means no need of charging, hence
favourable environmentally

+ Addresses some of the most common
requirements

- May cause an increased
amount of alarms/notifications

- Not reachable in all situations

- Cannot implement in small
scale (to be used by one nurse)
to begin with at a ward

- Needs some kind of lock
towards patients and relatives

Patient experience

IA. Patient comfort

+ Increases the comfort for worried
patients.

+ Answers multiple questions in one
product

+ Easy to use and understand, not very
complex

- Technical and legal difficulties
regarding automatic access to
the medical records and other
systems

- The need could be questioned
(not among the most obvious
found in the field study)

- Format and combination of
functions yet to be explored

- Unclear connection to the
MYco concept

B. Patient journey

- Increases the comfort for worried patients
by informing them about upcoming events

- Facilitates the deepened understanding of
the patient’s health care plan

- Supports nurses work by answering some
common questions

- Technical and legal difficulties
regarding automatic access to
lthe medical records and other
systems

- Could be perceived as complex
by some patient

- Unclear connection to the
MYco concept

Table 6.3.3: Pros and Cons of the concepts
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7. Concept refinement

Once the concept track was selected, the concept refinement phase started off with an evaluation of the
concept with some potential users. Based on that evaluation together with previous evaluations, the functions
of the concept were specified. Then, the specification of the physical product followed, and also completion
of an associated app for MYco. This chapter describes the concept refinement phase and how the discus-

sions went regarding different aspects of the design.

Function specification Product development
Concept

design
J User evaluation App development

e




7.1 Evaluation with users

The user evaluation was done with two nurses at a
ward which had been visited eatlier during the field
studies of the project. Semi-structured interview was
the method used (see 4.1.2 Interviews) and the sub-
jects were interviewed together for approximately
1,5 hour. The project group showed some different
rough clay models of the physical product (see 7.3.1)
and asked questions regarding both the concept as

a whole and also about the nurses’ thoughts, wishes
and requirements of specific functions. Many of the
questions posted had several different alternatives
for the subjects to choose from, e.g. “Which format
of the physical product do you prefer, format A or
format B? Why?”. The reason for this was that the
project group wanted the subjects to be as neutral
and honest in their answers as possible even though
a half-finished concept was presented to them, so-
mething that otherwise could be understood as that
the project group wanted mainly positive feedback.

Most of the thoughts of the project group were
confirmed in the user evaluation, and the nurses
interviewed where in general confident that they
would trust the concept in working as required.
They also thought that the concept would be useful
for nurses and also used by the same. However some
results of the evaluation were unexpected to the
project group, such as that of requested category ty-
pes (further explained in 7.2.1 under Category types)
and to what extent a simple note function without a
timer was needed. Also the wish of these nurses to
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be able to send reminders to colleagues was big-
ger than expected. The subjects’ attitude towards
recording their own voice was however positive.
The detailed results from the evaluation with users
are sorted into each application area in the sections
below.

7.2 Functions specification

When the concept selection in the previous phase
had been done, the potential functions of the final
concept were discussed and elaborated around by
the project group. An example of what it looked like
when the project group was discussing the different
parts of the user journey of the concept is seen in
picture 7.2. The results from these elaborations for-
med the basis for the user evaluation (see 7.1) and
after that; the functions were further developed and
finally specified. Other aspects (in addition to the
user evaluation) that were taken into consideration
when deciding what functions the concept should
have were detailed information (gained from various
discussion with a number of different people at

the company) about the potential functions of the
MYco concept, hardware- and software aspects
based on technical possibilities and market feasibility
of the concept itself. This Functions specification
then acted as a basis for the following refinement ac-
tions described later in this chapter. What the argu-
ments were for and against each potential function
are presented here in this section, divided into core-
and additional functions of the accessory concept.
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7.2.1 Core functions

Core functions of the concept are the functions that
can be seen as potentially central in order for the
accessory to serve its main purpose, which is to help
nurses remembering tasks by using some kind of
reminder function.

Record sound is the first function which was
discussed and elaborated around concerning the
concept. By recording their own voice, a nurse saves
time compared to writing something down with
pen and paper. It should also be possible to design
a recording product which is faster as well as easier
to use compared to recording sound in MYco, both
because of fewer use steps/clicks and also of the
reason that the physical handling of the product
can be optimised for that specific purpose. During
the user evaluation it was confirmed that the nurses
would be comfortable with using this function. It
was also stated that it could even be an advantage
for the patients comfort if they noticed that a nurse
made a voice note when the patient told the nurse
something, since it would give the patients a feeling
of being listened to and taken seriously by the nurse.

Play sound is also a crucial function, given that the
concept will record sound. However, how the sound
is played and in which device (MYco or accessory) is
not obvious and therforee that question was investi-
gated during the concept refinement. If the sound
would be played out loud without the user trigge-
ring it, is was considered to be an imminent risk the
user would not feel like they was in charge over the
product. Therforee a trigger from the user would
be needed, but whether the sound would be played
in MYco (which already had a phone function) or
the accessory was seen as equally practical from a
usability perspective. The users in the evaluation
confirmed the hypothesis of the project group of
the most time-critical moment in the use was when
a reminder was to be set, and not later when it was
to be received. Hence, to for instance clicking one
button and listen in the accessory, or clicking twice
on MYco and listen in there would not make a big
difference use-wise. They also said that they would
probably only listen to their voice recordings when
not being in a patient room.

Set reminder in accessory is (combined with Give
reminder) the function which would differentiate

the accessory concept from a purely analogue note
function the most when it comes to usefulness. It
was therforee one of the most important focus areas
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in the project to solve in a sufficient way, addressing
both the properties of the function itself and to
make it as practical as possible handling-wise.

One way to implement a reminder function would
be by using a timer (meaning the principle of an

egg clock) or to set a specific time. The timer could
be integrated relatively easily in either MYco or the
accessory from a technical perspective. However, the
fact that the moment in time when a reminder is to
be set was (as previously mentioned) seen as more
time critical than when receiving the reminder, spoke
in favour for setting the reminder in the accessory.
The product design could be dedicated specifically
to this single purpose, and therforee it had the
potential of being quicker to use the accessory than
performing the same task in MYco.

Another way was to set the reminder on a location
within the ward where it should go off instead of
at a specific time, which could be particularly useful
to minimise the problem of nurses “walking all the
time” to fetch objects as well as colleagues. This
function was also discussed in positive terms during
the user evaluation. However, this would require a
localisation system to be installed at the ward which
is somewhat more technically complicated than im-
plementing the function of setting a timer.

Whether a timer (e.g. 15 minutes) of a specific time
(e.g. 8.30am) should be used in the concept was also
something that was investigated thoroughly. The
project groups’ hypothesis was concluded to be that
a timer is often what is needed when a task has to be
postponed because of an interruption, and therforee
a timer format is what should be the most accessible
when setting the reminder is time critical (like at an
interruption occurs). However, when information
about an activity that would take place at a specific
time is received (for instance a meeting), it would
often be in a planning situation where the user had

a comparatively big amount of time to perform

the task to set the reminder. Therforee the time
alternative should be prioritised lower than timer
access-wise, but still be available in the concept. This
hypothesis was also confirmed at the user evaluation.
Regarding which time intervals would be needed in
the timer, five-minute intervals was found suitable
for shorter time periods at the user evaluation, while
ten minutes or more was enough for longer time
periods.

Give reminder is strongly connected to the Set
reminder function (above), and it is about how and



in what device the reminder should go off once

the time or location is reached. It was discussed
throughout the concept refinement phase, and the
pros and cons of the two alternatives in MYco and
in accessory respectively were carefully considered.
To let the accessory give the reminder meant that it
would have functionality independent from MYco
so it would not be as closely connected to the smart-
phone concept as if all reminders went off from the
MYco device. This could be an advantage at wards
where not all nurses have MYco since they would
still be able to use the accessory, but the point of it
being an accessory to the smartphone would be lost
to some extent (and therforee perhaps be outside
the scope of the project). It was also seen as positive
to use the technical functionality in MYco as much
as possible in cases where it would not matter from
a usability perspective if a specific function would be
in the accessory or in MYco.

Not give time- or location defined reminder

but only a simple note which is reasonably visible

to the user all the time, and through that work as a
reminder was also a function which usefulness was
investigated during the phase. How little information
that was needed in order for a user to detect that

it was something they was supposed to remember
(and also understand what it was) was discussed, and
the project group thought that such a need existed.
Different ways of implementing such a function in
the concept were elaborated around, and some ideas
were a lit diode, something showing in MYco, or
depressed button on the accessory. However, during
the user evaluations the nurses concluded that both
of them thought they needed a triggered reminder
to notice the note, so there was little of no need for
just a so-called ‘thread on the finger’.

Symbols for different categories of reminder types
is another function which can be sorted into poten-
tial core functions of the concept. The possibility
of a need for symbols came into discussion when
the project group was looking for a feasible way to
give the reminder some kind of additional, simple
identification, other than a sound clip which is

not over-viewable in for instance a list of multiple
reminders. To use a symbol could also be faster than
writing down a note (on paper or in MY co) input-
wise and it could also be more direct in its output
than for instance listening to the sound recording
of a reminder. In certain use situation, it could even
be enough for the user to see a symbol to remember
what the reminder was about and therforee they
would save time by not having to listen to the pre-

viously recorded reminder (as the principle of Clued
Recall, see 2.3 Memory).

Category types: According to current theory about
memory (see 2.3 Memory) it would be beneficial to
use symbols that triggers visualisation and thereby
helps the user to create a visual memory consisting
of the symbol together with the task they want

to remember. For instance, if one of the symbols
would be an umbrella the nurse could visualise how
the umbrella flies across the room and hands out
medicine to a patient who has a rain cloud above his
head. When the nurse later receives a reminder with
the symbol of an umbrella, they would easier recall
what the task was about, compared to a symbol that
don’t triggers any visualisation. A benefit from this
kind of symbols would be that the same symbols
could be used by everyone, independent on what
kind of tasks that are common in their work. The
method would require some practice though, and
during the user evaluation the nurses expressed

the method as a bit uncomfortable and uncertain.
Other ideas for how to design the symbols was to
use either strict non-symbolic signs as crosses and
rectangles, or to use more situation specific symbols
like a patient bed and a medicine jar. The more ab-
stract symbols would increase the risk for confusing
or forgetting which task that corresponds to a cer-
tain symbol, but keep the possibility to use the same
symbol for different tasks. Furthermore, the more
situation specific symbols would limit the number of
tasks allowed, or require a high number of different
symbols. During the user evaluation the nurses ex-
pressed positivism to task specific symbols, meaning
that too abstract symbols would imply a risk of not
remembering what the task was about when given
the chosen symbol. It was further investigated which
and how many symbols that would be appropriate
aiming to include as many of the nurses daily tasks
as possible, keeping a sufficient low number of dif-
ferent symbols.

Set reminder in app is an alternative function to
Set reminder in accessory, and whether the app
alternative, the accessory alternative or a combina-
tion of the two was the best solution was discussed
in this phase. It should (as previously mentioned) be
possible to design a product which would make it
quicker to set a reminder than doing it in MYco, but
it could also be useful to be able to create a remin-
der directly in the app if not having access to an
accessory of some reason, or if a user wants to add
more/another type of information than what the
accessory would allow (mainly functions described
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in 7.2.2). During the user evaluation it was found
that one of the interviewees would prefer to use
the hardware part of the accessory, while the other
would rather use a reminder concept by handling
only MYco. The latter said that “I like having eve-
rything compiled in one place”.

7.2.2 Additional functions

In addition to the core functions of the concept,

a number of lower prioritised but still interesting
functions were discussed and the pros and cons of
them were weighted against each other. Below fol-
lows explanations of the considered additional fun-
ctions and of the factors that influenced the design
discussions in relation to each function.

Edit reminder means that if circumstances change
or new information is received after that a reminder
would have been set, an edit mode would allow the
user to make changes within that reminder. The
nurse might therforee for instance add a recording,
change category, add a note and add a patient retro-
spectively. This function was not discussed in detail
or requested during the user evaluation, but the pro-
ject group could not see any reason for it not being
a part of the concept anyway. It had the potential
of increasing the so-called tolerance towards the
system, meaning that use errors could be corrected
which hopefully would, in turn, increase the percei-
ved comfort of the user.

Discard reminder deals with the potential issue if
one reminder created is not valid, or if the nurse for
any reason wants to delete it. Therforee, a discard
function could advantageously be integrated, which,
just as the Edit reminder function would increase
the tolerance of the system. This function was also
explicitly sought after by the nurses in the user eva-
luation.

Reoccurring reminder is another additional
function which could be applicable when the nurse
wants to set a periodic reminder, for instance every
half an hour. Tasks that are supposed to be pet-
formed several times with a certain time interval
in-between each time were common, according to
the user evaluation, and the function of setting re-
occurring reminders was therforee requested.

Snoozing is a function meaning that the user could
easily postpone the received reminder until a later

point if they could not take care of the notification
right away when it is firstly received. This possibility
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was a clear requirement from the user evaluation,
where also the period of time for a snooze was
discussed. Which action the user had to perform
to snooze was another subject of discussion. One
suggestion was to handle it in a MYco mobile app-
lication (handling the touch screen) whilst another
suggestion was to start a snooze by depressing a
physical button on MY co.

By using send reminder to colleague, the nurse
would easily be able to communicate and delegate
tasks that they would not be able to do themselves.
This function was firstly considered to be unneces-
sary as well as complicated by the project group, but
after speaking with nurses at the user evaluation who
were very positive towards the function, the question
of including it in the final concept or not had no
obvious answer anymore.

The Respond to reminder functions is closely con-
nected to Send reminder. If it would be possible to
send reminders, there would probably be necessary
to include a Respond function as well, meaning that
the colleague nurse could either accept or decline to
taking care a reminder.

Reminders erased when log out is another fun-
ction which was discussed during the user evalua-
tion. It appeared that the nurses only wanted to
reach their own reminders themselves, provided

that they did not decide to send them to a colleague.
Therfore the nurses suggested that all reminders
created during a shift would be erased when the shift
was finished, and this was something the project
group continued to elaborate around during the
reminding parts of the phase.



7.3 Physical product

Following from the functions specification (see 6.2)
of the concept were fulfulling the requirements on
the physical product. Also results from the field
study (see Chapter 4) and the concept development
served as input to the development of the hardware,
as well as other factors which are described in detail
in this section. What led to the hardware-related
design decisions is also explained below.

7.3.1 Physical Ergonomics

In order to reach a result which fits nurses’ bodily
attributes, an adaption of the design to relevant phy-
sical ergonomics factors was done. The evaluation
was executed through use of a number of methods
for ergonomics evaluation.

The first one was the creation of clay models in
full-scale of some different variants of the physical
product (see picture 7.3.1a). Some of these mo-
dels were brought to the evaluation with users to
be discussed and assessed for the purpose of the
project group to gain insights it the advantages and
drawbacks concerning the physical ergonomics of
each product variant. Continuous hand sketching to

create 2D representations of the product was also Picture 7.3.1b: Rapid prototyped nodel
done to gain insights about the ergonomics proper-
ties of different product ideas. In addition to that,
3D-printed models (rapid prototyped — see picture
7.3.1b) were created from CAD models as a method
to investigate and refine the shape of the product as
a last step before the design was set.

Picture 7.3.1a: Clay models
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Format

The physical product needed to be easily and quickly
accessible in order to function as an effective acces-
sory to MYco. What format the device would have
was therforee central to specify for the project group
to get an optimal result in terms of ergonomics.

It was concluded from the user evaluation that the
device needed to be placed on the nurse’s scrubs in
some way so it would stay securely fastened and not
be dropped when the user leans over something or
moves around. Therforee a clip on one side of the
product was seen as a feasible way to attach it to clo-
thes. Many different formats were considered which
could be divided into two main groups; a square-like
small box, and a taller pen-like product. See picture
7.3.1c below for some example sketches within the
two groups.

It was seen as an advantage to make the device small
in order for it to fit in the often already filled pockets
of a nurse’s scrubs. If it would be placed somewhere
else on the clothes, for instance in the neckline, if
would also preferably be relatively small to not be in
the way when the user moves around.

Some setting would be needed for the user to make
on the device for it to collect enough information at
each interaction. Because of the need for settings to
be made, a square-like shape was elaborated around
since it would be advantageous to grip considered
its small size. It was however also concluded by

the project group that it was a necessity to design a
product which the user would look at when interac-
ting with. Of that reason, a quick reachability for
picking up the product was needed, which lead the
design process towards the track of a pen-like shape
that could fit in the breast pocket of scrubs next

to other pens which are commonly carried in that
way. The round profile of a pen was also considered
suitable to use when the nurse would make a setting
of a graded scale, such as a timer. The long and thin
format would also be practical to use as a microp-
hone since it fits well into one hand of a user and
can easily be directed upwards towards the mouth.
Furthermore, there was also more room for the
components needed within a pen-shape, than within
a small box.

For the product to have categorisation of remin-
ders with the use of symbols, this setting had to be
enabled in some way in the design. Since the setting
of reminder operation has to be quick, this feature
was explored in the refinement phase. Below in
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picture 7.3.1d follows some illustrations of ideas
for how to set a category. If sound recording was
to be a function in the final concept, a combination
function of one button to be both for recording and
categorisation was found suitable. If each button
had its own category, only one step of interaction
would be needed from the user to both categorise

a reminder and recording the associated sound. To
physically interact with one specific button for each
category would also be something that helps a user
to remember the set reminder in a beneficial way, as
explained in chapter 2. Theory.

How a timer could be set on the product was an-
other possible requirement for the design to fulfil.
Early in the development phase of a reminder
product it was settled by the project group that no
countdown function was needed in the accessory
since the users only required to know get the re-
minder once the time or timer had passed, and have
little or no interest in easily knowing how much time
that is left until the reminder goes off. However,
because of time-saving reasons it would be useful to
eliminate the setting operation of a time in a certain
use situation if the desired time/timer was identical
to the previous one. For instance, if nurses always
wants to set the reminder on 15 minutes, they would
not have to do it each time they is setting a reminder
but just the first time using the device.

Below (picture 7.3.1¢) follows some idea sketches on
different ways to integrate a graded scale that were
discussed throughout the concept refinement. As
mentioned eatlier, 2 knob or handle of some kind

is advantageous to use when having a graded scale,
and it is also relatively easy to solve technically than
many of the other alternatives discussed. A way

for the hands stay relatively close to their natural
positions (See Chapter 2. Theory) when doing the
time setting is to rotate two ends of a pen-like shape
in relation to each other, maximising the griping
surface of the relatively small object. The user can
also easily re-adjust its own grip whenever reaching
an uncomfortable rotating angle. The diameter of
the shape would be relatively small if it should not
take up too much space, but since the resistance in
the torque required to move along the scale would
be very small, it would not be a problem even with a
very thin handle.



Picture 7.3.1¢: Sketches of square and tall format

Picture 7.3.1d: Sketches of how to set a category

Picture 7.3.1e: Sketches of how to integrate a graded scale
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Measures

The measures of the physical product were based
on evaluations of what would fit the majority of
Swedish nurses” hands. From the percentage women
working as nurses combined with values of table
2.4.1 in section 2.4.1, the measures of a 5-, 50- and
95-percentile nurse would be calculated, see table
7.3.1.

The hands of the project group members were then
measured to get a picture of how big approxima-
tely the hands of the future users of the product
would be compared to the hands which would try
out the measures. One group member had a hand
similar to a 5-percentile nurse (170 mm length and
69 mm breath) and the other group member’s hand
was substantially larger than those of a 95-percen-
tile nurse (194 and 91 mm for length and breadth
respectively). Because of this, it was concluded that
the project group combined would not miss out any
important factors when evaluation the size of the
physical product by using their own hands.

The length of the product if being in pen-format
would need to be long enough for it to stay safe in
the pocket of the scrubs and to be handled comfor-
tably when in use. However, it should not be longer
than the clip to fit in a scrubs pocket which is 140
mm deep. A feasible length was decided upon by try-
ing out the rapid-prototyped model shown in picture
7.3.1b. When it comes to breath of the product, no

great torque would be needed (as previously men-
tioned), and therforee it was seen as advantageous
of space-reasons to have a relatively thin profile.
Therforee the fitting of components required inside
the product was limiting the breath (see section 7.3.3
and 8.2.3 Technical function in the Results chapter).
After the first 3D printed model was tried out, the
length was adjusted to being slightly longer. Examp-
les of a small hand trying out the model is seen in
picture 7.3.1f.

Also the details of the physical product were evalua-
ted by handling the printed model, and a couple of
new iterations with printing rapid prototyped models
and adjusting the shape were done to ensure a good
refinement. The measures as well as placement of
the buttons were tested, and also the radii, size and
shape of the clip which was also thereafter slightly
changed from the original model.

Visibility of information

When it comes to the size of the icons and digits
of the physical product, the project group decided
to generally follow the guidelines for small screens
presented in the Theory chapter, section 2.4.2 Sight
and Visibility. (This is also valid for the text sizes
of the interface, see 7.4.) An own complementary
evaluation of the digit sizes was also performed to
get a picture of how big the different sizes were in
real-life, see picture 7.3.1h.

0,9 * 159 + 0,1¥173 = 160,4

0,9 * 174 + 0,1¥189 = 175,5

0,9 * 189 + 0,1*205 = 190,6
0,9 * 69 + 0,1%¥178 = 69,9
0,9 %76 + 0,1*87 = 77,1
0,9 * 83 + 0,1%¥95 = 84,2
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Table 7.3.1: Hand sizes (1mm)



Picture 7.3.1f: Small hand holding model

Give med. 00.12.02 Helvetica Size 5
Give med. 00.12.02 Helvetica Size 6

Give med. 00.12.02 Helvetica Size 7

Give med. 00.12.02 Helvetica Size 8

Give med. 00.12.02 Helvetica Size 9
Give med. 00.12.02 Helvetica Size 10
Give med. 00.12.02 Helvetica Size 11

Give med. 00.12.02 Helvetica Size 12

Picture 7.3.1g: Font sizes
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7.3.2 Form

The expression of the physical product was another
aspect which was interesting for the project to take
into consideration when refining the concept. The
formal requirements were stated as that the product
should fit within the company’s current product
portfolio in a comparable way as MYco does, and
also work well with the MY co industrial design.

Concerning method, the first one used was hand
sketching which continued throughout the concept
development- and refinement phases. In addition
to that, digital sketching in Adobe Illustrator was
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done in the early phases of the form development.
See picture 7.3.2a for some examples of different
product expressions elaborated around here. Also
the clay modelling that was done as a preparation
for the evaluation with users was a step in the form
process, and even though the formal expression
was not explicitly evaluated by the users, the formal
expression of the product was explored with clay by
the project group at this point. Before taking on the
digital modelling (CAD) in Alias Automotive and 3D
printing of the model (See previous section 6.3.1), a
form development session in Catia V5 Imagine and
Shape was conducted to gain a quick overview of
the expression in 3D digital environment.
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Picture 7.3.2a: Form design sketches

Relief logotype

Contrasting colours

Curved shapes on surface  Recessed functional elements

Picture 7.3.2b: Ascom’s characteristic ID elements



Ascom’s visual brand

The company has highly developed internal material
about their product expression characteristics and
also about what formal elements that have crea-

ted the desired expression in the past and current
products. Therforee, the project group decided not
to do any own investigation of the design format of
the company’s product portfolio but use the existing
material. Consequently, the information source of
this section is internal company material and therfo-
ree the specific references are not given.

Ascom wants to be a premium brand and have a
timeless product expression. Details and craftsman-
ship are important and focus is often put on the top
surface of a product since the most crucial functions
of its mission critical communication is operated
from there. Reoccurring form elements in the past
products are a round bottom line, standing logotype,
contrasting colours, curved shapes on surfaces, a
relief logo and recessed functional elements. As-
coms own representation of this is shown in picture
7.3.2b.

MYco's expression

As previously mentioned, the MYco concept and
handset is under development in parallel to this
thesis project. The industrial design (from here on
called ID) is not finalised at the point in time where
this report is written, but the project group has

seen the latest proposal (may 2013) and has desig-
ned the accessory product with the MYco design

in mind. However, of confidentiality reasons, the
MYco ID cannot be fully explained or shown in
this report. What can be said about it though is that
several form elements that has been common in the
company’s products in the past are reoccurring also
in the MYco design, especially the curved shapes on
a surface. The MYco’s design is supposed to express
that it is Professional, Reliable and Serene, and it is
essentially the same product expression that should
be valid for the physical accessory product too.

Form of accessory

The MYco concept keywords Professional, Relia-
ble and Serene are all equally important also in the
accessory, since it has to do with the user relying on
the product to do as it promises, to remind them at
the time when the user needs it. The concept should
however be serene in its behaviour, and not draw
attention to anything which is not required for it

to function. Also an expression of professionalism
is important considering the user will carry it with
them all day, use it possibly frequently in their every-
day work and carry it relatively visible for patients as
well as colleagues to see.

It was concluded that an analogue product expres-
sion was suitable for the products since it should
give the impression of being quick and easy to use.
The form development was to a relatively high
extent function-driven, aiming at communicating it
is a functional object. However, it was also desired
to have some kind of identification detail, something
that could indicate it is something special and not
just an ordinary object. For both of these formal
ideas, the Ascom historic design format elements as
well as similarities to the MYco design was used in
the design of the accessory.

Nevertheless, since understanding of each function
at first glance was not needed (hence the learnability
was more important than guessability), the project
group worked with highlighting the Set timer fun-
ction form-wise in relation to other functions. The
reason for that was to empower the product’s ana-
logy to an egg clock or a similar product which deals
with giving reminders of something after a certain
time has elapsed. A form where which matches the
user’s mental model of an egg clock is a mean for
communicating this core function.

7.3.3 Technical specifications

The technical specification of the physical product
was done by oral interviews and discussion with
various experts within the different fields working at
the company. In general, it was seen as advantageous
to be able to be able to benefit from the existing
technologies and manufacturing techniques that

the company already has, and this was therforee the
main guideline for the technical specification.

To get a brief insight into the how the company
manufactures its products today, a visit to the factory
in Herrljunga was conducted. At this site, the low-
volume products are assembled, while the high-
volume products are produced in other factories in
Thailand and China. The plastic parts are ordered
from suppliers, while most of the circuit boards are
built from components in the Herrljunga factory.
This would practically make it possible for the con-
cept product to be produced with whatever materials
and methods required, but of cost reasons it would
be beneficial to do it as simple and as possible and
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if applicable, use the same methods and materials as
today.

It was identified by an LCA done by the company
and quoted in a Bachelor thesis project (Bratt et.al,
2012) that 86% of the environmental impact the
company’s products has today is due to the energy
consumption during use, and of this reason the
battery type of the concept was carefully investiga-
ted. The battery had to be small enough to fit into
the product in a feasible way, while also lasting long
enough for the product to be practical. Also the
charging/exchanging of batteties was an important
factor, as well as the cost of the solution.

To power the device, three different kind of bat-
teries were evaluated; Li-ion, clock battery and AAA
batteries. It was important that the battery type cho-
sen should be able to power all components within
the device, the size had to be convenient, the envi-
ronmental impact minimised, the life length maxi-
mised and cost held down. To make the evaluation
more reliable, personnel at Ascom with competence
within electronics were used as support.

A clock battery would have the advantage of being
small and cheap, although not as powerful as the

other two solutions, i.e. not last as long; It was also
questionable if the power supply would be enough

O
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Picture 7.4.3: Components in product
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for running all components. The AAA battery is
more powerful than a clock battery, but has a greater
size. Also it would have to be recharged relatively of-
ten and requires an external charger or a storage of
spare single-use batteries. Another disadvantage was
the environmental affect, which is higher than the
other battery alternatives. Li-lon batteries are used in
most electronic devices of today, for instance mobile
phones, earphones and headsets. They are more ex-
pansive than the other solutions, but last longer and
are easily rechargeable through mini USB.

To make sure that all components would fit into the
suggested form, a component analysis was made. By
taking help from experts at the company, a circuit
board with all necessary components could be sket-
ched up. As seen on picture 7.3.3 the components
would fit in all dimensions, with extra margin in
length.

Also a rough economical estimation was made regar-
ding the components, by calculating the indicative
single cost for each component. The price for the
different components varied between 1 and 20 SEK,
which ensured that the combined component cost
would not be excessively high.

7.4 Interface

In parallel with the development of the physical
product, the development of the interface in an
application for MYco (a so-called mobile app) was
done. The app is supposed to serve as the connec-
tion of the physical product with MYco, and the
design decisions of this development are described
and motivated in this section. They build mainly on
the Field studies (see Chapter 4), the functions speci-
fication (see 7.2) and theory about Gestalt (see 2.2.3)
and Usable Design (see 2.2.4). Also the development
of a clickable test application for a mobile phone
was constructed, which is described below in section
7.4.2.

7.4.1 Interface design

When all functions were set, sketches of wireframes
were drawn on a whiteboard (see picture 7.4.1). This
facilitated the process of deciding how all functions
were to be integrated into the interface, also rapid
changes in how the functions were connected could
be done efficiency. Decisions about which fun-
ctions that would be included, and in which order



they should appear were taken with consideration

to usability guidelines. (Chapter 2.) For instance the
number of different choices on one single page was
not allowed to exceed five. Also the placement of ar-
rows and other navigation buttons was set to match
the mental model of how to navigate through digital
menus; placing backwards at the left side, whilst con-
firm and forward was placed on the right side.

As the placement of all functions on each frame was
determined, a digital interface could be developed.
While transforming to a digital format, decisions
about which text size had to be taken.

7.4.2 Test application development

To make it possible for evaluating the interface as

a whole (see Chapter 9), digital wireframes descri-
bing a stripped down interface were created. The
wireframes were formed with focus on functions
and features, i.e. the content. No effort was put on
making a graphic design at this point, since that
might have made the users rate the graphic design
instead of the functions in the user evaluation. The
graphical design should also be coherent with the
MYco concept app design, and therforee it was not
considered in detail within the project.

The frames were linked to each other through a soft-
ware called Hype, making HTML code out of flash
animations. A clickable test application for smart-
phones (hereafter called the MEMco test applica-
tion) was then developed through another computer
software called Phonegap, transforming HTML code
into an Objective-c code (used for creating mobile
phone applications). The reason for why a mobile
application was created was to make sure that the
user tests were as authentic as possible. Instead of
testing the interface on a computer screen, the nurse
could now use a device much more similar to the
real product.

The actions clickable in the digital interface were
matched to the user test tasks, meaning that all
actions visually described in the interface were not
clickable. Nevertheless, it was assumed that a suf-

ficient amount of actions were accessible for making
the test credible.
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Picture 7.4.1: Whiteboard sketch of wireframe

7. Concept refinement ® 65



8. Result

This chapter describes the design result of the project. It is divided into an introducing section called 8.1
MEMco, followed by the in-depth describing sections 8.2 Use, 8.3 Hardware and 8.4 Software.




8.1 MEMco

The result of this master thesis project is called
MEMco. It is a design in the format of an accessory
to the MYco concept (a healthcare smartphone), and
it consists of a set of functions which are enabled
through the use of an external physical product and
a mobile application in the smartphone. The physical
product can be seen in picture 8.1a and the mobile
application in picture 8.1b.

MEMco aims at minimising the negative consequen-
ces of interruptions that nurses at hospital wards
experience in their everyday work, by providing
memory assistance for tasks that are otherwise easily
forgotten. If the nurses’ work becomes more ef-
ficient, also the patients being treated by the nurses
could, in turn, benefit from MEMco through an
increased comfort and feeling of security.

The concept name MYco stands for “My own co-

2 ¢

worker”, “companion” or “co-pilot”, and the reason

to why the design of this project is called MEMco is

that it is closely connected to MYco, but also deals
Picture 8.1a: the MEMco device with memory assistance.

MEMco is a hybrid of a voice recorder and a timer
which also has an easily accessible categorisation of
M E M C O reminders. The physical product is 120 mm high,
round in its profile and 20 mm thick, making it si-
milar in size to an ordinary pen. It has a clip for easy
fastening on clothes and in pockets, 4 buttons with

Lista paminnelser different symbols for categories printed on them

and a graded scale along the circumference around
which the top can be twisted to set a timer. At the
Skapa ny paminnelse @ bottom is a hatch hiding a USB charging connection
and at the top there is a microphone with a small,
central hole in the shell. The product mainly compri-
Skicka p&minnelse @ ses of th.ree plastic parts, four buttons and a m%rnber
of electrical components that are further described
in section 8.3.3.
Avklarade pdminnelser @ The physical product sends information to the mo-
bile application in an associated MYco smartphone
via Bluetooth. A reminder can be created either
through use of the physical product or directly in
the mobile application and consists of a categorisa-
tion, a sound clip and/or a set timer. Additional
Instéliningar information can also be added if the mobile app is

used. Once the set time of the timer has run out, a

discrete alarm goes off in the MYco device, remin-
ding the user of their task.

Picture 8.1b: the MEMco application
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8.2 Use

To use the MEMco system, a MYco smartphone

is required which will be carried in a pocket of the
scrubs worn by a nurse working in a hospital ward.
MEMco’s physical product is comparably small and
quick to use compared to picking up a MYco for

the same purpose, and a MEMco can be carried for
instance in the breast pocket next to the other pens a
nurse often has placed there.

A sound is recorded in a similar way as a Dictaphone
with a recording starting when a button is depressed,
and stopping when the same button is released. The
user can through this record audio notes to themsel-
ves to listen to at a latter occasion, for instance “give
a glass of water to the patient in bed 3:1”. However,
the MEMco product has four different recording
buttons, each with a situation-specific symbol on
them. The user chooses one of the four symbols for
a category to “record under” and through that they
also automatically gives the system some informa-
tion about the subject of the reminder. The user

can also choose not to record any sound but only
depress and then release the button, and then the
reminder consists only of a symbol.

To set a timer to the reminder, the upper end of the
MEMco device is rotated until the clip points at the
desired time. X on the scale means that no time is
set, but when this is used the reminder is still trans-
ferred to MYco and put up on the list of reminders
in the application, even though no reminder notifica-
tion will appear. The product does not rotate while
the countdown goes on which enables the function
of several simultaneously on-going reminders. A
rotating countdown function would be redundant
since the user does not need the function of “how
long time is it left until my reminder goes off?” to
be easily accessible. The purpose of setting this
type of reminder timer is that the user should not
have to think about the task at all until they gets the
reminder notification. It will however be possible

to see the time left until a reminder will go off in
the mobile application. The non-rotating head also
enables the possibility for the user not to change the
set time between setting one reminder and the next.
This means that if they have for instance a standard
time of 10 minutes which is most commonly used,
the user will not have to change the time when crea-
ting a new reminder and a step in the action chain is
thereby eliminated.
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If the mobile app is used instead of the physical
product to set a reminder, a categorisation and/or

a timer is selected in the application through the fun-
ction “create new reminder” (see 8.4). Also a sound
clip can be recorded directly in the app through use
of the phone’s own microphone.

When the time of a set timer is up, the reminder
goes off by playing a sound and/or vibrating and
showing a notification on the small external display
of MYco, which will display the symbol for the cho-
sen category. Since the user has previously chosen
and looked at the symbol while setting the reminder,
an association has probably been created between
the task and the symbol of the reminder category.
If the user then remembers the task by getting a
memory clue through seeing the symbol, that might
be enough information needed in that situation and
the potential sound clip can be left unheard. The
reminder can instantly be checked or snoozed by the
user by a tap on one of MYco’s external buttons.

If the user does not remember what task it was by
watching the symbol on the external screen, they can
click on the reminder which has popped up on the
phone’s main screen to reach the detailed view and
then listen to the recorded sound in the phone. Also
all optional additional information (see 8.4) that has
been added by the user to the reminder is accessed
from this view on the main screen. At the bottom
of the screen are also buttons for snooze, check and
discard the reminder.

8.2.1 System design

The idea to MEMco came from the insight that
there is a clear need for an active function which gi-
ves a reminder of a task that needs to be performed,
something that is more than just an easily forgotten
“mental note” or a note on a paper. The biggest
challenge in such a product would be how such a
note could be created in an easy way. It should prefe-
rably be as fast and simple as possible since the natu-
re of nurses’ work is very reactive and the need for

a note with reminder is often created in a situation
where an interruption occurs. To create reminders
for the less common event type that are planned in
advance (typically meetings) however is mainly not
very time critical and the user then has more time
and can use an app to create the reminder. These

are the ideas that formed the basis for the design;

a selection of a category and a voice recording was
perceived as an advantageous combination, where



Picture 8.2a: Microphone

i | |
Picture 8.2b: Nurse with a MIEMco device in the breast pocket of her scrubs
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the two information types completes each other in
terms of quickness and flexibility.

Itis a great strength of the design that each indivi-
dual user can decide themselves if and when they
want to use the physical product and/or only the
application to create the reminder. However, the
fact that the handling is sped up to such a big extent
by using the physical product compared to setting

a reminder in MYco motivates the extra item to be
bought as well as carried around for the user. To
pick up, push a button, speak and release the button
(as the action chain is for using the physical product)
is much quicker than picking up the bigger MYco,
selection the application in the menu, select “create
new reminder” press “record”, speak and press “end
recording”. If a time is set or no sound clip is recor-
ded but just a time, the length in action chains differ
even greater. The existence of the physical product
is also expected to increase the use of the concept
since the alternative to using the physical product in
many cases is expected to be not using it at all (and
not to pick up MYco to do it) since the procedure
could be perceived too time consuming,

MEMCco is supposed to be used for tasks where it is
not too important exactly when they are executed,
that they do get done approximately after a certain
time interval is the main issue. Therforee the point-
in-time when a reminder is produced was conclu-
ded to be more time-critical than that of giving a
reminder. Of this reason, the reminder is given in
MY'co, which also already has a purpose-built system
for notifying its user about alarms and other events.
By using MYco’s own technology for giving the
reminder, the technology in the MEMco device can
be kept relatively simple, not needing for instance a
digital memory, a clock or a bigger battery. To give
the reminder in MYco was therforee seen as the
technically (and through that economically) optimal
solution.

8.2.2 Symbols

The symbols have been developed with the most
common tasks in mind that a service like MEMco
would be used for according to the user evalua-

tion (see 7.1). Such actions could be for instance
meetings, to give medication, take a blood sample,
call a relative, move a patient bed or ask a patient
something, tasks which could all be sorted into the
categories symbolised in picture 8.2.2a, b and c. The
reason why the buttons are 4 in numbers is partially
of cognitive reasons. It is said in memory theory
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(see section 2.3) that 5 chunks (+/-2) are what the
human mind can take in and handle simultaneously,
and since the user will need to quickly choose a
category when creating a reminder, more categories
would have meant a tougher and therforee slower
choice.

Three of the symbols are all related to different
kinds of tasks nurses have in their everyday job, and
the forth symbol is a star which could be “other”,
“important” or something else the nurse would like
to use it for. It is however not important that the in-
dividual perception of what each category can con-
tain is consistent between different nurses since the
symbols will first and foremost be used to remind
the user of their own association to the category.
Therforee it is even an advantage that the developed
symbols can mean different things to different users,
because that means that the system is flexible and
adaptable to the specific task types of each ward-
and user type who uses the MEMco system.

8.3 Hardware

This section describes and motivates the properties
that are directly related to the physical product of
MEMco, being form design, physical ergonomics,
the technical function, its connection to MYco and
practical aspects of implementation at a ward.

8.3.1 Physical ergonomics

The physical product of MEMco is designed to be
easy and quick to use, and therforee the physical er-
gonomics aspects have been of highest importance
in the design work. To combine record- and catego-
risation function into the same buttons minimises
the time required to set a reminder in the often time-
critical situation. The thin and long pen-like format
fits easily into the users pocket without taking up too
much space, and provides convenient grip surfaces
when taken out of the pocket and used to twist the
time setting into desired mode. The shape of the
product is also similar to a microphone enabling
one-hand grip, and any recording button can be de-
pressed with the thumb while the product is directed
towards the mouth and spoken into.

The size and placement of digits and symbols is ad-
justed to be visible enough for the user to see easily.
Also the overall size of the product is based on tests
with a physical 3D-printed model (see picture 8.3.1)



Pitcture 8.2.2a: The MEMco device
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Pitcture 8.2.2¢: The four symbols Pitcture 8.2.2b: Symbols on the MEMco device

Pitcture 8.3.1: Printed prototype
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and with nurses’” hand sizes in mind. The length also
fits well into the Swedish nurses’ breast pocket on
the standard scrubs.

The number of buttons being 4 is not only of cog-
nitive reasons, but also physical. It would be a real
challenge to fit more buttons than 4 on the product
taking into account they all have to be easy to press,
big enough for larger fingers and the radii is rela-
tively small. To have buttons in two or more rows
would be problematic since a lower button at one
side would easily get accidentally depressed if the
user tries to press a button in the upper row on the
opposite side. All buttons also have to be protected
somehow in the shape from getting accidentally
pressed while the product is in place in the user’s
pocket. The main reason for the broader profile
right above the buttons is this, to prevent accidental
recording,

8.3.2 Form and semantics

The MEMco product (seen in picture 8.3.2) is
supposed to look simple, functional and purpose
built yet attractive. MY co’s design expression is (as
mentioned in 7.3.2) supposed to be “Professional,
Reliable and Serene”, and this is also what should
be and is communicated by the MEMco product
design. The professionalism is maintained through
the simple and functional design, and it expresses
reliability through having the core functions visible
and easily accessible. Since the product is relatively
discrete in form and details and cannot play sounds
or disturb the user in any other way, it will also likely
be seen as serene. As the product is of a completely
new type and not something the user is familiar
with, the intention of giving the user the impression
of a purpose-built product is not easily fulfilled since
the first-time users will most likely not know the
purpose of the product at first glance. Nevertheless,
once they have understood what the product is for,
the function will correlate with the product expres-
sion.

The design of the product is also supposed to fit the
company’s product portfolio and does so through
use of many of the historically common form ele-
ments. Some examples are curved shapes on surfa-
ces such as the profile between the buttons and clip
tip, slightly pumped surfaces, a standing logo and
contrasting colours.

The format and size of the product gives a strong
analogy to a pen, which is intended since it suits the
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purpose of making mental notes to oneself very
well. The learnability of the product (telling the user
it is not an ordinary pen) is also more important
than the guessability of the same since the vast
majority of the user interactions will not be with a
first-time user.

The MEMco device has an element which gives it a
unique identity among other pen-like objects, being
the asymmetric clip. Through the design the clip is
put in focus and it has a similar expression as the
MYco concept device has, making it fit and signal-
ling “it works together with MYco”. The clip is also
used as pointer to signal that its tip is an important
action point for the function, hence should not

be bent or broken. This detail is necessary to have
for the product to function, and if it is broken, the
MEMco will fall out of the pocket and the overall
function will be lost anyway.

There is a small risk that some users will try to
detach the top of the product as they would do with
an ordinary pen since the product is similar to one.
It is however mainly first-time users that will do this
and the construction of the product with an encoder
connecting the upper- and the lower part will be
durable enough to sustain such treatment.

8.3.3 Technical function

Inside the shell, the MEMco device contains several
electronic components which are attached to a
circuit board, see picture 8.3.3a. Those components
are a charging circuit, a microphone, an encoder
(micro handle), a microprocessor, a lit-ion battery, a
USB charging port and a Bluetooth circuit. Also four

N

Pitcture 8.3.3b: Ilustration of domes



Pitcture 8.3.2: Form of the MEMco device
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domes are fastened on a soft circuit board, which
enables the domes to point out in four different
directions. (picture 8.3.3b)

A charging circuit is necessary to charge the lit-ion
battery through the USB port. All other units are
powered by the lit- ion battery, which is placed in the
bottom close to the charging circuit. To charge the
device, it is connected to an USB charger.

The micro handle transforms the analogous time
setting triggered at the top of the MEMco device
into a digital signal which is sent to the microproces-
sor.

When a category button is depressed, the dome un-
derneath it creates a digital signal which indicates the
corresponding category, and the dome also triggers
a recording to start in the microphone and sustain as
long as it is depressed. The microphone records the
voice and transmits it to the microprocessor.

8.3.4 Connection with MYco

By transferring information through Bluetooth to
MY'co, everything that is recorded in the device is
directly accessible in the mobile application. This
enables the function in the application of adding or
changing information after the first recording, When
a reminder is created through the device, the mi-
croprocessor processes the information given from
the microphone, the time handle and the chosen
category button. The length of the audio clip, the
content of the audio clip, the category and the time
set are transferred to MYco through the Bluetooth
circuit. In the application a new reminder will be
created with the same features as the one set in the
device. No information is saved in the MEMco
device, why it is necessary to keep it close enough
(<10 m.) to the phone in order for the transmission
to function propetly.

8.3.5 Practical implementation

Purchase

When purchasing MEMco, it is important that the
buyer is aware of that MEMco is not functional
without a MYco smart phone, as MYco is needed
to save and display the reminders recorded. MEMco
will be delivered together with descriptions of how
to use it, although to facilitate the understanding
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of the product and its system, it would be suitable
if a short separate introduction were given to the
user, preferably in connection with the set up of the
MYco and MEMco system.

It will be possible to purchase only one or a few
MEMCco to one ward, since the system is not de-
pendent of other MEMcos to work properly. Also

it would be possible to have only the application
installed, although it would imply a slower procedure
when recording, which will take the edge off the
concept and is therforee not recommended as a first
choice but a complement by the project group.

In addition to MEMco, other accessories could be
relevant as well; a safety strap, individual category
stickers and clips in different colours to ease the
identification. However, the relevance and user need
of those accessories has to be further examined.

Charging

The device is charged through USB, meaning it
could be connected to a computer’s USB port, or

an adapter with an USB gate. Assuming normal use,
the estimated time between two charges is about one
week. While charging the device it is not suitable for
use, since it would require either the user to stay by
the computer or the power source to be movable.
The time until the device is charged is estimated to
two hours, which implies that the device could easily
be charged during a less intense period, or during
the night shift when there are less nurses and the-
reby all devices may not be occupied.

Maintenance

Likewise all hospital equipment, there are laws regu-
lating what electronic devices must resist regarding
chemical detergents and how cleanable they need

to be. The material used for the shell of MEMco
should fulfil those requirements, and since the
materials are said to be the same as for MYco, those
would be approved.

Also, since the device is supposed to be used by dif-
ferent personnel from shift to shift, it is particularly
important to protect the users from bacteria. This
has been taken into consideration when designing
the shell. The device has as little unnecessary cor-
ners and split lines as possible, which will facilitate
cleaning, Since it is a hand held device and therfore
continuously will have contact with human skin, its
shape allows wiping without dirt that gets stuck in



for instance split lines. The area with greatest risk for
dirt is the one underneath the clip, but that is also
the spot with the least physical human contact.

A high level of reparability and a long life cycle are
both important selling points for the company as ad-
vantageous environmentally, and therforee essential
parts have to be replaceable or possible to repair; the
clip hat, additional category buttons and electronics
are such examples. By keeping storage of those
parts, it will be possible for the company to deliver
spare parts or repair devices being sent in.

8.4 Software

This section describes the mobile app part of
MEMco. The software developed is an application
with the functionality of both handling existing re-
minders and creating new ones. The application is as
previously mentioned connected with the MEMco
device through Bluetooth, making each reminder
created by the device instantly viewable and editable
in the application. Taking into account the product
will be used in an environment with high and tough
tempo, the visual clarity of the application is of high
priority. The interface is therforee simplistic and
clean, with a relative large type (between 12pt and
16pt), and focus has been to design both clear and
descriptive symbols.

There are two editions of the interface, one adapted
for testing the application, made in black and white,
without design elements that might affect the evalua-
tion of the functionality, and one second edition
(visualised below) with both symbols in colour and
discrete design elements such as gradients on the
buttons. The specifications and content of the app-
lication is determined within the project, all though
final software development in form of programming
has not been completed.

8.4.1 Functions of the Application

Main menu

When the application is started for the first time

by a nurse during a shift, the main menu is shown.
(picture 8.4.1a) Next time the application opens,

the user will see the same page as when the applica-
tion was used the last time. From the main menu
screen the user can navigate to list view, create a new

reminder, send a reminder, see a list of all reminders
completed during the shift and change preferences
in settings.

Create new reminder

It is possible to create a new reminder not only
through the MEmco device, but also directly in the
application. The user presses “create new remin-
der” in main menu and a screen shows, looking like
a detailed view but containing no information, see
picture 8.4.1b. There are four thumbs of category
symbols, and the one relevant is chosen by clicking
and then it gets a bold frame. It is always possible to
change symbol, by clicking on one of the other sym-
bols, which are still there but without the bold fra-
me. Underneath the symbols, the time is managed.
If the time button is pressed, the user can choose
between set a time interval and a specific time. The
time setting is optional and if no time is chosen, the
reminder will still be saved but without expiration
time. Also the time is possible to change by clicking
on the frame displaying time again. Under the time
button there is a space for notes, in which the nurse
can write additional information in the same way as
when editing a reminder. When clicked, a keyboard
will show on the screen up allowing the nurse to
write. Below is the patient field, which when pressed
will display a list of the current patients applicable
for the nurse, which makes the list more over-
viewable than if all patients at the ward would show
up. By clicking on one of the patients, it’s moved to
the patient field, which means no further writing is
required.

At last, there is a button for an optional sound re-
cording, which is performed by clicking on the voice
recorder button. To stop the recording the nurse
presses the button once more. If the user wants to
create a new voice recording, they just click on voice
recording again, which will overwrite the first re-
cording, By pressing Save in the upper right corner,
the reminder will be shown, and could thereafter be
displayed in the list view.

Settings

Through settings (picture 8.4.1¢) it is possible to set
preferences regarding snooze time, type of alarm
notification (sound, vibration or both) and language.
Also the categories could be changed here if the de-
fault categories are not suitable for the user’s indivi-
dual working area, something that had been pointed
out as a potential need in the user evaluation. Howe-



ver, a change in categories in the application would
require a corresponding change of symbols on the
buttons of the physical MEMco device if they were
to be used together.

List view

In list view, all reminders created within the current
shift are shown. As seen on picture 8.4.1.d the sym-
bol for each reminder is visible, together with notes
or a specific patient number. To the right the time
left until the reminder goes off is displayed. The
user could choose whether the reminders should
be sorted according to category or time, with time
as the default choice. By clicking on a reminder, the
user reaches a new screen with details about this
reminder.

Detailed view

In the detailed view (picture 8.4.1¢) the user can,

in addition to reading the same things as in list

view, also play the voice-recording which has been
previously recorded by clicking on the play button.
To navigate between the different reminders directly
in detailed view the arrows above the edit button

is used. For returning to list view the arrow in the
upper left corner is pressed. In the bottom of the
screen the action buttons snooze, delete, send and
check the reminder are available. The symbols for
send and check are the same as in the main menu
for keeping the inner consistency of the system, and
thereby enhance the recognition and learnability of
the system.

When the snooze button is pressed, the symbol for
snooze will be shown in fullscreen, together with
the time predefined as snooze time. After about a
second, the application will return to list view, and
five more minutes (the snooze time) have been
added to the count down for the actual reminder.
When pressing the action buttons delete or check,
the corresponding symbols will firstly be shown in
fullscreen as visual feedback, and 0.5 seconds later
the action will be performed.

Edit a reminder

If anything needs to be edited, the user reaches edit
mode through the edit button in the upper right cor-
ner, in detailed view. When pressed, the user reaches
edit view (picture 8.4.1f) and has the possibility to
change category, add a written note or a patient
number to the reminder, delete or record a voice re-
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cording. When the user is done, they presses save for
saving the changes and do then automatically return

to the detailed view. If a mistake has been made, the

back arrow may be pressed for leaving the edit mode
without saving;

Sending a reminder

From either the main menu, or from a specific re-
minder, the send reminder page can be reached (pic-
ture 8.4.1g). If it is reached through the main menu,
the user firstly has to choose which reminder that
are about to be sent. When this has been selected
the user presses the send button, a list of people that
the user can send the reminder to will appear. At this
page (picture 8.4.1h) the receiver of the reminder is
chosen, which is done by clicking on either the name
or the picture of the desired nurse person. The box
will then move to the right, illustrating the reminder
being sent away. After one second the main menu
will appear. The user will thereafter get a notification
as soon as the person receiving the reminder has
either accepted, rejected or not replied the reminder.
As long as a reminder has not yet been accepted by
the receiving person, it will stay in the sending user’s
application and go off in the original device even if
the user has previously tried to send it. This is if se-
curity reasons, to ensure that no reminders get lost.

Completed reminders

When pressing on completed reminders in the main
menu, a screen with all reminders either completed
or sent to another person will show (picture 8.4.1i).
This function is intended to be used primarily during
the handover and before leaving a shift, to remind
the nurse about what has been completed and if
there is something that may be worth telling the
nurse taking over the responsibility for the patients
concerned by the tasks that have been performed
during the shift. The user should also be able to
partially or fully empty this list if and whenever they
wish to, for instance before handing over the phone
device to a colleague taking over after a shift.
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9. Validation

Evaluating the final result gave important insights regarding recommendations for further development. The
evaluation was divided into five different parts; symbols, physical ergonomics, visual expression, the interface

and the concept as a whole.




9.1 Methods and process

The evaluation was a mixture of both a semi struc-
tured interviews and a usability test, since parts like
visual expression were more suitable for discussion
while other parts, like the interface were better eva-
luated through a test. Three hospitals were visited,
Ostra Sjukhuset, Uddevalla Sjukhus and Kungilvs
Sjukhus, and in total there were five nurses parti-
cipating in the evaluation. Two of the nurses had
not been involved previously in the field study or
evaluation sessions, why a lighter introduction to the
project was needed.

After the concept had been explained, the nurses
were shown the symbols representing the categories
described here in chapter 8. Result. The nurses were
then asked if they understood the symbols, and
what kind of tasks they would have put within each
category. Also, they were asked if the number of
categories were sufficient, or if they wanted to add
of remove any category.

The second part regarded physical ergonomics, mea-
ning evaluation of the handheld device. The partici-
pants got a non-functional prototype printed in 3D
handed to them and were asked to rotate the upper
part, press a button and simulate a dictation. Photos
of how they hold the device were taken, and the
nurses responded to questions about their perceived
accuracy of size and proportions. (See picture 9.1)

When the participants had seen and tested the
prototype they received simple printed renderings of
the CAD-model, and were asked questions about the
visual formal expression, according to both the pro-
totype (shape) and the renderings (shape and color).

Picture 9.1: Hands trying non—ﬁmfz‘am;/ model

Before evaluating the interface, the nurses were
given a smartphone with touch screen and the
MYco test application installed. The participants

had the possibility to quickly look and click through
the menus, to make sure they understood how to
navigate in the application (especially for participants
not being used to touch interfaces on phones). The
evaluation consisted of six different tasks:

1. Sort the list of all reminders according to time

2. Create a new reminder where you have to take a
blood sample on patient 2:2 in ten minutes

3. Listen to a reminder regarding patient 5:1
4. Change the preset snooze time to 10 minutes

5. Create a new reminder where you are about to
2o to a meeting at 15:00

6. Choose one or several reminders to any collea-
gue

The interface was black and white, with as little of
design elements as possible, to make sure the nurses
evaluated the functions and placements of buttons
rather than the design. One reason to why the tasks
in the test were specified was to determine within
which of the four categories the nurses choose to
put them, as they would have done in a real user
environment. Also, by repeating two similar tasks (2
and 4) the short-term learnability could be evaluated
to some extent.

Finally, the concept as whole and its functions

were evaluated. This was made through an open
discussion about the added value of the concept,

if it would solve an actual problem and what they
thought the design could be used for. Also whether
they would prefer to use either the application or the
product was asked, or if that would depend on each
situation. Further, the nurses responded to which of
the two ways to set a reminder they thought diffe-
rent colleagues would prefer to use.

Another subject for discussion was however if they
and their colleagues would feel comfortable with
speaking into the device, or if they rather would use
the text function to write down notes digitally.
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9.2 Result

9.2.1 Symbol evaluation

The result from the symbol evaluation showed that
the nurses had a similar view upon what the symbols
and categories could be used for. Also, the answers
matched the project group’s thoughts and believes
to a high extent. One thing notable was that the

star was said to be used for either “other things” or
“important things”, which would imply a difference
in usage. See also table 9.2.1.

9.2.2 Physical evaluation

The size of MEMco was perceived as suitable for all
nurses involved in the evaluation, and also the size
of and distances between buttons were said to be
comfortable. “It’s nice, that it is this small” was one
among the comments regarding the overall size of
the physical product.

Regarding the placement, MEMco was said to be
carried in the breast pocket of the scrubs, although
it has to compete about this space with pens and
note blocks.

One nurse said they would feel safe to have a secu-
rity strap around MEMco, referring to the device
as something expensive to repair if dropped and
broken.

9.2.3 Interface evaluation

All participants did manage all tasks at a minimum
level of attempts, except one nurse who in the last
task repeatedly pressed on the label “send remin-
der”, which was a heading and therforee not clicka-
ble. All tasks performed were executed without any
external help.

During the first evaluation, there were comments
from the participants regarding that they would have
preferred Swedish above English as the application
language, so this was therforee changed until the
second and third evaluation. Also one of the nurses
during the first evaluation had a problem reading all
content due to its size, which resulted in an in-
creased size of those text elements prior the second
evaluation.

Since the number of attempts before solving the
task was close to minimum for all tasks, no increased
efficiency in managing similar tasks could be seen
during the test. Thus the learnability of the interface
could not be measured, but since the guessability
apparently had a sufficient level the lack of measure-
ments upon learnability was not seen as a problem.

P - Anything with drugs

=5

Give medicine.

Used during night shifts when alone, for blood, antibiotics etceteras.

patient.

Move patient. Discharge patient. (Move patient to) X-ray

Wake up patient. Everything regarding a patient. Questions and stuff regarding

down.

Make a call. To call relatives. Meetings. Something needed to be said or written

Inform patient about upcoming exams, planning for discarge etc.

QL

O

Important stuff. Other things. “I might put everything here.”

For instance: care planning, check blood pressure. For other stuff, individual.

Table 9.2.1: Varions meanings of the symbols, as expressed by validation nurses
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9.2.4 System design evaluation

Regarding the concept as a whole, some recom-
mendations for further development were received.
One of the most frequent comments were that it
would be nice to enable reminders not only when
the time ran out, but sometimes 10 minutes before
the set time, for instance when going to a meeting or
sending a patient to x-ray at a specific time.

Another thing that would need further consideration
is having not only the time span next to the remin-
ders in the list in the application, but also possibility
to see the specific time set for it. This was said to
facilitate the understanding for when a reminder was
about to go off, although it would occupy space af-
fecting other content.

It was also discussed what would happen with the
reminders when a shift is over and the nurse hands
over their MYco to the nurse at the next shift. Some
nurses said that they would like everything to be
removed automatically, while others said it would be
a good idea if they could easily transfer tasks to the
nurse at the next shift. One function that received
very much positive feedback, was the possibility to
send reminders to colleagues, and some interviewees
though it would be more readable than their manual
notes.

Additional acclaimed requirements were to insert
an erase button for each reminder as well as for all
reminders, and the possibility to choose which kind
of reminder the receiving college would get (silent,
vibration or sound).

None of the intervieweed thought there would be a
problem to record reminders in front of the pa-
tients, since the assumed information would not be
that sensitive; “you wouldn’t say very strange things,
and for instance ‘dressing wounds for 2:2 at 15:00°
would not be a problem saying in front of a pa-
tient.” Nevertheless, one of the nurses though voice
recordings would not be used to a high extent, since
there are no such tradition among nurses.

Other quotes from the nurses validating MEMco:

“Are we going to get this?” “This feels great! And
patient safe!”

“Much easier to read things here than to read my
handwritten notes”

“I could definitely use the application right away if 1
go outside this room and start working.”
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10. Discussion

The project described in this report has been a rather unique one to the project group, not only because it
has been the biggest one so far in scale, but also because it has raised a great personal engagement for the
design users in question. Throughout the project the group members have dug into the working conditions
of nurses through everything from interviews, personal visits at wards and full-shift observations, to debate
articles raising voices about the acute need for more personnel within Swedish healthcare. Through all this,
the project group has gained a deep understanding and sympathy for how great every-day heroes the nurses
are. They do always try their best to give the patients care and comfort, and this insight has been a big source
of motivation to work hard with the design project to ensure a good result that has the potential of easing
the nurses’ workload and make the job they are going to do more efficient. This engagement has definitely
also contributed to the quality and as well as level-of-detail in the design result.

This discussion will address how the project process as well as the final result complies with the goals and
priorities that were stated at the beginning of the project (see Chapter 1. Introduction). It will also clarify
what factors that influenced the compliance and describe some lessons learned along the way. The chapter is
divided into 10.1 Methods and process, and 10.2. Result. The conclusion focusing on answering the research
questions of the project can be found in the final Chapter 11. Conclusion.




10.1 Methods and process

The gathering of theory information took place
twice, first as an initial phase regarding the hospital
environment, and secondly during the idea gene-
ration phase to enhance the knowledge primarily
about how the human memory works. This second
theory study was not specified in the project plan,
since it was not clear which area the final concept
would comprise of when the project commenced.
Although that part was not in the original planning,
it came to take an important part of the develop-
ment, and influenced the final result to a major
extent.

Another action which came to take up more time
than planned during the project was to perform

the various visits to the users. In the user study, the
hardest part was to manage all visits during such a
short period as planned, since practically all wards
contacted were largely occupied at the time of the
field study. It was not too complicated to get hold
of nurses at suitable wards in the first place but
some of the wards contacted were unable to receive
a visit even though they were very positive towards
the project. Still many already planned visits were
cancelled with short notice, mainly due to sudden
changes in work load at the wards, and several wards
had to cancel even the same day as a visit was plan-
ned. The cancellations resulted in a prolonged user
study phase, as it was important to gather a suffi-
cient amount data to be able to make decisions upon
knowledge rather than assumptions. The repeated
cancellations were the obstacle that alone created
the greatest delays according to the project plan, and
as a result the initial idea generation phase had to

be shortened with approximately a week. It would
however probably not been possible to schedule

the visits for the field study eatlier in the project to
speed up the completion of that phase since the rea-
son was not lack of planning but the unpredictable
environment a hospital ward is. The following user
visits in the refinement- and validation phases were
however planned simultaneously with a comparably
high number of wards, something that minimised
the need for backup plans in especially the last vali-
dation phase. It is hard to tell how much the delays
affected the final result, although the shortened idea
generation phase may have had a negative impact on
the number of initial ideas. Still it felt like both the
amount and quality of these ideas were high enough
to make a decision about proceeding,

In the idea generation- and concept development
phases, focus was alternated between two different
areas, the patients’ experience and memory assistan-
ce. This was something that was seen as highly po-
sitive for the process since having two parallel focus
areas eased the brainstorming work in such a way
that whenever reaching a feeling of “getting stuck”
within one field, there was always a possibility to
shift focus for a while into the other area. One could
also think a step further and think about how the
areas could be combined, and that also stimulated
the creativity and fostered even more outside-the-
box ideas. One of the main argument for continuing
with two different areas was that that it decreased
the risk of getting caught in a dead-end with only
one idea. Further it gave the company a possibility
to discover a broader field of future accessory areas,
even though it stood clear that only one solution
would be more developed than the others in this
project. The decision about keeping two different
tracks quite a long time in the concept development
phase possibly made the final result a bit less speci-
fied than if only one track would have been chosen.
When to make the critical path decisions is a recut-
rent question that each product development project
has to deal with, but as the final result turned out the
project group thinks the chosen strategy was a good
one, and it also made it possible to present more
than only one identified further product need to the
company, although the concepts regarding patients’
experience were much less worked through.

At the end of the concept development phase, a
concept combination of two concepts within the
areca of memory assistance was chosen for further
development, discarding the remaining two concepts
within the area along with the concepts within the
patients’ experience area. The choice to prioritise
the Memory area over Patients area should not be
seen as a prioritising of the severity of the problems
within the areas but merely a question of feasibility
to the project’s scope. The nature of the concepts as
a potential accessory to the MYco spoke in favour
of solving the memory-related problems, something
that the company representatives also expres-

sed. The solution type to the Patients’ experience
problems was also predicted to require extensive IT
system integrations in order to fulfil the strongest
needs within the area (those about patient wanting
overviewable information and plans), something that
would have required the focus in the remaining part
of the project to be on how to solve this integration
technically and legally rather than on service- and

10. Discussion o 83



product design. Furthermore, as a consequence of
the system integration needed, the time perspective
of the concepts when it comes to realisability also
differed with the Memory assistance concepts closer
in time than the more long-term Patients’ experience
concepts. The correlation between a strong need
and a relatively easy implementable solution which
matched the project scope was the strongest within
memory assistance, and therforee a concept within
the area was chosen to be further developed. In the
end, the project team believes that the chosen track
enabled a much more developed final result, since
the result not only matched the project scope but
also the competence within the project group.

10.2 Result

One of the four major focus areas that were sta-
ted in the beginning of the project was to promote
a comparably high level of innovation and novelty
of the design solution. This has been done both by
doing an unconditional and extensive field study, by
using several different idea generation methods and
techniques, and also by involving people with many
different perspectives in the ideation process (nurses,
interaction designers, mechanical engineers, fellow
students, etc.). The result of the project is a comple-
tely new product that does not as far as the group
members know of exists yet, and it is the projects
group’s belief that it proves that the novelty in inno-
vation has been sufficient.

The first discussion topic related to the novelty fo-
cus is that firstly and foremost central in the project
has been the service- and function design (since this
is a completely new product development project).
Therefore areas like details, form- and graphic
design have been addressed only to a lower extent,
which in turn has led to that the product expres-
sion of both the product and the app has some
additional work to be done before it can be seen as
completed. Regarding the mobile application it is of
course suitable to match the interface against other
parts of the MYco interface, something that during
the project was limited due to current development
by the company.

An aspect that made this project rather unique as a
design development project was the combination
of the open-ended target of a high level of innova-
tion and novelty, and that the result should simulta-
neously fit into the scope of being an accessory to

84 o 10. Discussion

MY'co, being developed in a contemporary project.
The open-ended phases at the beginning of the
project was therfore almost a prerequisite for the
second part to result in something useful since the
accessory-related limitations had to come in once a
concept was formed, and they could limit the design
to a rather high extent. This combination of novelty
and an accessory was however an interesting chal-
lenge which spoke to the creativity of the project
group and once the full understanding of the task
had been reached the combined requirements made
the project even more engaging,

The last topic related to the novelty focus is that
despite the fact that a concept within memory assis-
tance makes up the final design result of the project,
the concept also to some extent seeks to solve some
problems detected within the area of Patients’ ex-
perience, namely the patients’ needs of feeling seen,
listened too and remembered by the nurses. A con-
tributing factor to this is the fact that the two areas
were ideated around in parallel in the idea generation
phase which demonstrates that the Patients” expe-
rience was as previously mentioned not completely
disregarded even in the final design result MEMco.

The second major focus area of the project was
to maximise the user benefits of the design result by
having continuous contact with the intended users,
and this also proved to be a very advantageous when
it comes to fulfilling one of the goals of the project;
to fulfil one or several of the main needs of nurses.
Even though it took some time and effort from the
group members to be able to meet the always-busy
nurses the project aimed at assisting, it was a great
advantage to the final result that they were involved
to such a high extent throughout the whole process.
To receive both input, feedback as well as ideas
from even a small number of users but continuously
(in interviews, observations, surveys, evaluations
and validations) instead of just in the beginning of
the project (as the case often is for a typical design
project) has been both fun and highly valuable, and
it is something that the project group would like to
recommend designers to do if having the chance.
The user approach is without doubt one of the
main reasons why the final concept was recieved in
such positive terms in the user evaluation. It is of
course however also important to remember to not
always simply “do as the user says” but try to figure
out what they really want, need and mean when the
users are express their views not only on problem
identification but also about solution design to the
problems. This has been a skill the project group



members have had the chance to practice in this
project, and an experience to learn a great deal from.

Another aspect of fulfilling nurses needs by MEMco
is that it has the potential of not only easing the
every-day stress and cognitive work required of

the users, but also in the long-term reduce general
workload and give the nurses more time to do what
both they and the patients wish they could do more,
namely to speak with each other.

The third area selected for focus when the project
commenced was to ensure the market- and profit
potential as well as the technological viability for

the company. This was intended to be done though
a close dialogue as well as cooperation with various
company representatives throughout the whole
process, and this is also something what has worked
very well and undoubtedly affected the result in a
positive direction. The project group has had conti-
nuous supervision from the company with meetings
at least once a week, great support with information
as well as project strategy, and also various work
material at disposal of the group members. The fact
that the project has to a large extent been carried out
on site at the company’s office in Gothenburg has
enabled the many short yet informing meetings with
various internal experts. This has led to the project
taking in a large amount of information along the
way and through that becoming very accurate and
realistic even for being a Master Thesis project.

The access to a lot of information and people at the
company has also facilitated the second and third
goal of the project to be reached, being to ensure a
technologically realisable and economically benefi-
cial result, and also to match the final design to the
company’s product portfolio, respectively. The cost
of the final design has not been closely investigated
since it is a conceptual design, but since all compo-
nents are relatively cheap, it is manufactured from
simple materials and simple and standard technology
is used, the cost of the product is assumed not to
exceed the added the value the use of it will give.
Exactly how the value should be measured econo-
mically is something that needs further investigation.
If it should be proven that MEMco significantly
decreases the risk that a nurse for instance forgets to
send a patient to surgery at a specific time, the cost
for MEMco would be earned multiple times and
create an additional great markering advance. Except
for economic values, the relation between nurses and
patients hopefully could be improved by MEMco.
This since MEMco will offer nurses a tool for

remembering the little things, as informing relatives
about small treatment changes or bringing water to a
patient. Hopefully the patients’ then will trust more
in the nurses and feel more confident, which will
imrove their relation.

When it comes to the third goal, to match the final
design to the company’s product portfolio, it has as
mentioned before not been a prime focus of the
project to work with form, but since the design has
several of the commonly used formal elements in
the portfolio and also that MEMco is proved to suit
well into the MYco concept function-wise, the pro-
ject group regards it to match the product portfolio.

The last focus area of the project was decided to
be to enhance the environmental sustainability of
the design by making the final solution as durable
(considering function as well as aesthetics) and repai-
rable as possible, hence making a good product that
will last for a long time. This is also connected to
fulfilling the goal of maximising the durability of the
design itself over time. Since the MEMco is con-
cluded to be attractive to the users in the concept
validation, and the project group thinks the project
process has ensured a well thought-through pro-
duct that is physically durable (when it comes to the
device), this goal can be regarded as reached. If the
users choose to use only the application part of the
design, the environmental impact of the MEMco
use will be even lower.

Lastly, how the distribution of which nurses that
want to use the device, the mobile application or a
combination looks like obviously has to be further
investigated. The project group has identified needs
for both the device and the application, although
how the needs vary among different hospitals, wards,
tasks, ages etcetereas needs a much broader study
then the one perfomed in this project. A broad study
would give the company useful information about
how to brand the two parts of MEMco differently,
and if the device might be unneccessary for some
wards. Even if some nurses will find the application
more useful, the project group is confident that the
device brings important values to the MEMco con-
cept. Not only because of the reduced time it means
for creating a reminder, but also the simplicity it
brings to the service, regardless of previous techno-
logical knowledge. This was somewhat shown by the
concept validation where the nurse with the highest
age and lowest technological experience appreciated
the device the most.
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11. Conclusion




The Master Thesis project “Additional equipment to nurses’ communications
system” has been executed in cooperation with Ascom Wireless Solutions
and the design MEMco is the outcome of the project. MEMco is the result
of a new product- and service development consisting of a physical product
and a mobile application. It is an accessory to the company’s smartphone
concept MYco and it aims at assisting nurses at hospital wards to remember
every-day tasks through setting reminders with timers in a quick and user-
friendly way. MEMco is a completely new invention assuring the novelty of
the project, and also realisable technically by the company with relatively
small means.

Which the most common/important/severe problems are that atise for
nurses related to communication was investigated in the field study of the
project (Chapter 4). Many problems were evidentially related to lack of finan-
cial resources within healthcare, but some potential improvement areas were
identified within which consequences of strained hospital budgets could be
mitigated in one way or another through use of a design. The problem areas
that had the best potential of being eased through an accessory of some kind
were the patients’ experience along with memory assistance for nurses, and

a final concept was the developed mainly based on the former problem area.
MEMco (described in chapter 8. Result) is thus an answer to the research
questions about how problems related to nurses’ mental workload can be
eased by a design, and also how it can be done as an accessory to the smart-
phone concept. When the design had been developed, a final validation of
MEMco followed which gave generally very positive results, so the last ques-
tion about how well the result fulfil the requirements of its intended users
(detailed result in chapter 9. Validation) has also been answered.

The design has not only been seen as attractive to the intended users, but also
to company representatives having a market- perspective. MEMco is clearly
integrated with the MYco concept and adds value to it by utilising the fun-
ctions the smartphone concept has and improving parts of its functionality
through an optional, additional physical product. The purpose of the project
has through this been fulfilled.

It has been fun to work with new product development, valuable to have
such close cooperation with the company and greatly engaging to design for
nurses. The project group is very pleased with the design result, and hope
and think that its future users will find it useful.

11. Conclusion
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Appendix 1: Nurse interview

Intervju-mall sjukskoterska
Avdelning: Pa:

M/K:

Inledning

Position?

Hur linge har du jobbat som..?

Hur manga jobbar pd avdelningen?

Hur manga patienter (vanligvis)?

Hur linga skift?

Hur ménga patienter har du hand om?

Jobbat ni i par/grupp/individuellt?
Kommunikationssystem

Vad har ni f6r olika kommunikationssystem idag?
... model/er?

Vilka anvinder du? Vad anvinder du den till?
Hur bir du den? Tappar den den ofta?

Arbete

Beskriv kortfattat en typisk arbetsdag:

Hur ofta far du ett larm? Hur tar du emot det?
Svarar alltid? Varfér?

Olika typer av larm, dr det svart att skilja pa dem? Hur agerar du vid osidkerhet?
Hur f6r du journal? Hur ldser du journalen?
Overlimning..? Vanliga problem? Tid?

Hur samlar du in information under ronden nir ni gar runt till patienterna? Hur

lagras informationen? Analogt/digitalt? Egna anteckningar? Gemensamt system
for anteckningar?
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Blir du ofta avbruten i en arbetsuppgifter f6r att en annan kriver uppmirksam-
het? Hur gir det att aterga till den forsta uppgiften sen? Hur minns du var du
gjorde innan avbrottet?

Vilken information hade du helst haft tillgéinglig hela tiden? (som du inte kan
komma ihag)

= Vilken typ av information skrivs upp i handen/pa lappat?
Kommunikation
Hur kommunicerar sjukskéterskor med varann?

Hur hittar personal varandra? Hur ofta/efter hur ling tid ger ni upp? Hur gor
ni da?

Hur kommunicerar sjukskéterskor med patient (och vice versa?)

Vad pratar (patient-sjukskéterska) mest om? Varfor?

Vad skulle du helst vilja prata med patienter om?

Hur kommer ni ihdg vad ni pratat om med en patient? (Om dmnen som inte dr
direkt relaterat till sjukdomsbild/journal) Om/Hur delas sidan info med andra
skoterskor?

Pratar ni med patient om tiden efter sjukhusvistelsen? Hur?

Vad fungerar bra? Varfoér?

Vad fungerar mindre bra? Varfor?

Vad vill du ligga mindre tid pa? Varfor?

Vad vill du ligga mer tid pa? Varfoér?

Vad saknar du med dagens kommunikationssystem? Varfér?

Beskriv en vanlig kommunikationssvarighet? Vad blir (kan bli) konsekvenserna
av en sadan svarighet?

Avslutning

Vad ir det roligaste med ditt jobb? Varfor?

M/K: Alder: <20 20-30 30-40 40-50
50-60 60+
Tack!
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Appendix 2: Survey Nurse

Enkét Sjukskoterskor /
Underskaoterskor

Hej!
Denna enkit riktar sig till sjukskiterskor och underskéterskor som arbetar pa
vardavdelningar.

Yi som gjort enkiten heter Oskar och Linnea och vi gér under varen och sommaren 2013
vart examensprojekt pa Teknisk Design pa Chalmers i Géteborg. Tillsammans med Ascom
Wireless Solutions utvecklar vi en produkt speciellt baserad pa skiterskors behov i

d: ilea ti pa sjukhus. Denna enkit ar ett komplement till de
intenvjuer och skugeningar vi gjort pa olika vardavdelningar runt om 1 Sverige.

Féir att géira var produkt 53 bra som mijligt skulle vi gérna vilja veta mera om ditt vardagliga
arbete. Fylli enkiten sa bra du kan, och &r det nigon friga du inte vill svara pa s& kan du
lamna faltet tomt.

Hur gammal &r du?
@ Yngre dn 20 ar
@ 20-2%ar
© 30-3%ar
(© 40 - 49 ar
@ 50-5%ar
© Aldre &n 60 &r

Hur ldnge har du jobbat som sjuksk&terska/underskiterska?
Vilket sjukhus jobbar du pa?

Vilken typ av avdelning jobbar du pa for tillfallet?
Exempelvis VA, Medicin etc

Hur manga patienter har du vanligtvis hand om under ett skift?
Jobbar ni i par/grupp/findividuel lt?

Blir du ofta avbruten i ditt arbete? Har du iséfall ndgon metod for att komma ihig vad du
gjorde innan avbrottet? Hur gor du da?

Hur sparar du (kortsiktigt) information du far fran patienter?

Vilken information fokuserar ni pa i den muntliga tverlimningen mellan skiften? Hur lang
tid tar det vanligen?

Om du fick vdlja ut patient-information som du kunde fa tillgang till jattesnabbt
ndrsomhelst, vad skulle det vara?

Letar du ofta efter dina sk pa i Hur gér du da?
Nir du var ny i jobbet som skiterska, vad tyckte du var extra svirt di?
Vad biist géllande ikation pd er

Vad fungerar simst gillande ikation pé er

Din mailadress: (frivilligt)

Fylli din mailadress om du vill ha information om uppféljningsenkdt senare under varen for att
delta i utvdrderingen av vara idéer. Du kan hitta resultatet av vart desienprojekt pa

www. tekniskdesign.se/master/examensprojekt nir det publicerats om ca. ett ar.

Never submit passwords through Google Forms.
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Appendix 3: Survey Patient
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Om du ir sjukskéterska eller underskoterska fir du girna gira denna enkit istillet:

https://docs.google.com/forms/d/1yTLVnCgViv_cqzAVxGMIz8qkdNluEmlzzGPg-2 rpoY/viewform

Visom gjort enkiten heter Oskar och Linnea och vi gér under viren och sommaren 2013 vért
examensprojekt pd Teknisk Design pa Chalmers i Goteborg. Tillsammans med féretaget Ascom Wireless
Solutions utvecklar vi en produkt speciellt baserad pa skéterskors och patienters kommunikationsbehov pa
morgondagens sjukhus. Denna enkiit ir ett komplement till de intervjuer och skuggningar av sjukskéterskor

vi gjort pa olika virdavdelningar runt om i Sverige.

For att géra var produkt si bra som méjligt skulle vi giirna vilja veta mera om dina upplevelser kring
kommunikationen med skéterskor under din/dina vistelser pd vardavdelningar. Fyll i enkéten s bra du kan,

och ir det nigon friga du inte vill svara pa s3 kan du limna filtet tomt.

Hur gammal ir du?
@ yngre in 20 ar

® 20-29ir

© 30-394r

© 40-494r

© 50-59ar

@ 6o-6bgar

© 7o-79ar

@ Bodreller dldre

Vid hur minga separata tillfillen har du legat pi en virdavdelning under det senaste dret?

Hur upplevde du kommunikationen med skéterskan/skiterskorna under din vistelse?
Vid olika separata vistelser, beritta girna om flera.

Vilken typ av information ville du ha frin skéterskorna under vistelsen?
Vilken typ av information upplevde du att skiterskorna ville ge dig?

Om du hade fatt tillgang till vilken information som helst niir som helst under din vistelse,
vad hade du velat ha da?

I samtal om annat #n ditt sjukdomstillstind, vad ville du helst prata med skéterskorna om?

Ar det nigot annat som skulle fitt dig att kiinna dig gladare och tryggare under vistelsen?
Vad?

Din mailadress: (frivilligt)
Fylli din mailadress om du vill ha information om en uppf6ljningsenkiit senare under viren. Du kan dven hitta

resultatet av vart designprojekt pd www.tekniskdesign.se/master/examensprojekt nér det publicerats om ca.
ettdr.

@, OV

PN

/&Y

Never submit passwords through Google Forms. (;‘::} @‘@@ i.
Ve i

lo (0)_o)
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Appendix 4: Summary field study

@

©)

Interviews

Observations

(SN)  Survey Nurse

(SP)

Survey Patient

Context

Shifts: Day, evening and night. Similar shift times at all wards (I)

Working in pairs, 1-9 patients/nurse, nursing pair or team differs from ward

to ward (I)

A common problem: Too few phones and pagers due to organizational issues

D

Non-communication

Carrying and dropping device

In/on pocket of shirt/pant. Differs from nurse to nurse. Inside pocket of
shirt, in clip with device inside or outside shirt pocket, or in clip outside
pocket of pants. (I)

One nurse said that the pagers tend to be dropped, so a security strap from
Ascom was used. (I)

Cleaning: Done only occasionally when dirty, no regular cleaning of device (I)

Appendices o

97



Alarm to nurse communication
e If asensor falls of, the machine sends an alarm. (I)

*  The technical alarms are not visible on the wall/sealing displays, but they ate
connected the paging system and the displays/speakers in the reception. (O)

* A patient created alarms all the time, the nurse and doctor therfore decided to
increase the pulse required for an alarm. (O)

e  Consequences if nurses don’t receive alarms and calls; delays for the patients
and healthcare, negative atmosphere within the personnel group. (I)

*  There are screens in the corridors/modules/patient rooms continuously sho-
wing overviews of medical values for several patients. (I)

e Atone ward they can call phone number 90 to alert and call for a central
emergency team of the hospital. (I)

e There are three ways of creating a patient alarm (meaning manual alarm or
not from machines): (I)

o Red button: Nurse call, meaning “I need help” from patient. This
button is (often) situated next to (or in) the patient’s bed.

o Yellow button: Nurse assistance, meaning “I need help” from
nurse. This button is also situated by the bed of the patient.

o Green + Red button on wall in patient room: Big alarm, meaning
“Emergency!” from nurse. The nurse shows presence in the room by
pressing the green button, and then calls for emergency help with the red
button.

e There is a detected problem with the Emergency alarm, causing the nurses
not using the green presence button as intended. The red button next to the
green one on the wall has the same meaning as the (red) Nurse Call button.
This means that if the nurses use the green Presence button in the way as
intended by the alarm system (meaning depressing it whenever entering the
patient room and pressing it again when exiting to release it), and a patient
uses the nurse call while that button is depressed, the Emergency alarm goes
off and all the staff run for it. The same situation emerges if the nurse de-
presses the green Presence button when entering a room, but forgets to press
it again when exiting, If a patient uses the nurse call button in that room while
the green button is depressed, the emergency alarm goes off. (I)

e There is a risk for alarm fatigue. A nurse said that “There is a bird-like sound,
I don’t really know what it means”. The other nurse replies that “It is always a
false alarm”. (I)

e The nurses are exposed to beeping nurse call sounds frequently (how fre-
quently?). Only if it is their own patients that are calling, and if they are not
doing something they cannot walk away from, the alarm trigger any reaction
(apart from looking at screens showing room/bed number calling — if availa-
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ble for nurse). (O)

*  When an urgent alarm is triggered (in this case, probably a medical alarm
from telemetry) nurses move about in the corridor within seconds to find the
reason for the alarm. However, in this case it was false and one nurse instantly
tells the others it’s nothing. (O)

*  When another urgent alarm is triggered (from the telemetry), a bell-like dong-
sound is heard. When one goes off, two nurses come running in the corridor
towards the room where the bed of the patient who has the telemetry is.
Then they find the patient in the dayroom, and ask the patient if they feels
OK. One nurse tells the patient that there are some disruptions on the tech-
nology. Then a nurse who ran on the alarm asks the shadowed nurse about
something on the telemetry monitor, and the shadowed nurse says that “No, it
is just disruptions”.

Alarm levels

¢ One interviewee requested different levels on Nurse Call, taking the example
Service call and Pain/Medical call. (I)

e The levels of the medical alarms can be adjusted and are adjusted to the
circumstances for each individual patient. (I)

*  Technical/machine alarms have three different levels. (I)

e Atone ward, the loudest alarm is the one indicating that the door to the medi-
cation room has been open too long (approx. 5 minutes) and it is silenced by
closing the door. It makes a high-pitched, persistent beep until it is silenced.
©)

Reaction on alarms

e Atone ward, all alarms go to the nurse station (“disken”). There are always
staff there (nurses), who will acknowledge the alarm and go to the patient
immediately. (I)

e One interviewee says that “Some days, the phone at the reception desk rings
constantly!”, and refers to when the secretary is in a meeting, etc. (I)

¢ When one nurse sits at a computer writing a document preparing for the
handover, a nurse call is received to the monitors. The nurse hopes someone
else will respond to the call and says that “of course that does not have lower
priority than this, but I just want to finish this.” However, after 20 seconds or
so since the alarm started, the nurse stands up and goes to the patient calling

e While the nurse gives the antibiotics to the patient, an alarm beeps. Since we
are stuck here we can’t go there... the nurse says. (O)

e “It’s so nice to come home, it’s completely silent” says one nurse according to
the alarms.

¢ Silent pagers were asked for at one ward, since using it would reduce the
amount of noise, and the concerned nurse would just get the notification
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through discrete vibration instead. (I)

¢ During one visit in the medicine room: The door starts to beep, since it’s
open. The c-nurse pulls down the handle and the alarm stops. (O)

e The door starts to beep again, which forces the c-nurse to pull down the
handle once more. (O)

¢ The door beeps, first slow than a bit faster until the c-nurse pulls down the
handle. (O)

e The door alarm starts over; the c-nurse pulls down the handle, walks out
and closes the door. (O)

100 e Appendices



Nurse to nurse communication

e “All our communication is mostly that we are running around looking for
each other” (I)

¢ The nurse asks the resource if she could take a blood sample from a patient,
and gives her a referral paper. (O)

e When entering the ward room, the nurse has a note on her desk, “probably
from the coordinator nurse.” (O)

e During lunch the nurse is asked to go to the reception since there has been
some confusion regarding one of the notes in the notebook for the resource.
The misunderstanding is explained by that someone had made another note
beside the nurse’s first one. (O)

¢ The nurse is going to change PKV at one patient in room 6 and therforee mo-
ves the wagon with needles there. At the same time the resource nurse are go-
ing to take a blood sample from the other patient in the same room. - Are you
doing all my tasks today? (since she thinks the wagon stands there because the
nurse is going to take the blood sample on “her” patient) (O)

*  One ward had an Ascom telemetry device, which had bad battery and was
perceived as unreliable. (I)

e During the reconciliation between nurses and physicians they mainly talk
about the current situation, if the patient should be involved in the round,
and what the future looks like (medicine, operation, discharge etc) (O)

e In the notebook at the reception where everyone can write down tasks that
the resource nurse should do, the nurse writes “give blood to 5:2”. (O)

*  “Itis sometimes hard to know when it’s OK to disturb someone, and when
you should write a note.” (1)

¢ “Itis alot of running in this job. We are running down to the X-ray depart-
ment a lot.” (I)

*  Nurses often have to check themselves for lab results, whether they are done
or not. A nurse goes to the office and checks for lab results in a pile of pa-
pers. Discovers they are not there yet. (O)

e A secretary (?) has left a post-it note on the computer screen in the office. The
nurse picks it up and reads a name and phone number to a family member of
one patient. 5 minutes later a colleague enters the room and asks the nurse to
call the family member. (O)

¢ Sometimes a nurse receives information from a colleague about a patient, and
writes some words down to remember it. In some cases, no note is taken at

all. (O)

e Ananalogue medical record copy can be lost in the hospital logistics, and then
the nurse has to call the origin ward and ask about where it is. (O)
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¢  I'm now going to check my terrible e-mail, it is stressful. (O)

e “I think that the data-society shouldn’t cause that much paper, but it feels
like I use more paper than ever.” (O

¢ The c-nurse walks to ward 4, a ward they cooperate with, she brings the
folder with the schedules. She’s having a meeting with a coordinate nurse at
ward 4, who has a similar folder. (O)

e Have they changed the patron in the printer now? The c-nurse says to a
nurse standing by the printer behind the desk. (O)

e Another nurse walks in and she and the c-nurse discuss a problem regar-
ding lack of adrenaline. The personnel during the week-end didn’t know
where they could find refill. “We have talked about that, don’t they listen..?”
©)

e At 14:00 the c-nurse should have shown the HLR stock for some other
nurses, but they have to perform some tasks first. “Come back here when
you are done!” the c-nurse says. (The nurses are back at 14:20 and they
decide to wait until after the meeting at 14:30) (O)

¢  Before the meeting is about to start, the c-nurse from ward 4 tells that one
nurse they assumed should call in sick had not, and one more nurse were
should not be absent. The c-nurse should return in the matter though. (O)

e Sometimes, immediate action is needed and performed by the nurses.
Example: (O)

0 19.31 A phone rings, another nurse hands the phone over to a nurse.
The nurse receives information about that a patient should not
eat any food (because of upcoming x-ray or similar), but drink
contrasting fluid instead.

0 19.33 The nurse hangs up and walks straight to this patient.
The nurse asks two colleagues on the way to the patient’s
room whether the patient has eaten yet, and they reply
a No. The nurse tells the patient that they cannot eat but feel
free to have some tea if the patient would like to. The
nurse leaves the room and takes the non-eaten sandwich with
him/her from the patient’s room.

0 19.38 The nurse is back in the office and asks two other nurses
that are sitting down to get contrasting fluid.

*  Nurses often ask a more experienced colleague about medical as well as
practical topics. Example: A nurse from another department at the ward
asks the nurse shadowed about interpreting a received lab result which is
special. (O)

e If one nurse does not have the time to perform a task, sometimes a col-

league does it instead. Example: A nurse hears from inside a room that a
bed is being punched though the corridor. Says “Oh, now they are proba-
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bly taking the patient down to the x-ray”, something that the nurse got on the
“mental to-do-list” but had not had the time to do yet. (O)

Nurses spread information orally by retelling the same information to diffe-

rent people at different occasions throughout the day. Example: A nurse says
that “this patient is in great pain, we can barely touch the patient” during the
round with physicians. The nurse has already told other nurses this phrase at
least 2 times earlier during the shift. (O)

At the morning information meeting for all staff in one ward, a nurse tells
everyone that “this patient has multi-resistant bacteria, which didn’t say on the
field ‘Warning’ in the medical record!” (O)

Trygg hemgang: (‘Safe journey home’) It is the most resent version of Vard-
planering (‘Care planning’). For Trygg Hemgang, the planning of the care
needs after discharge is done in the patient’s home instead of at the ward.
Thetforee, nurses from the Home Care (‘Hemvirden / Hemtjinsten) and
City Council (‘Kommunen’) call the nurses at the ward a lot more than earlier
nowadays because they all need information about the patient, and the ward
nurse will not be present at the meeting (as they were earlier when being held
at the ward). (O)

Round: A nurse brings the whole medication trolley with computer on into
the office were the round is to be held with two physicians. Both the physici-
ans look at one computer each in the office during the round. (O)

Round: When telling the physicians about patients during the round in the
office, the nurse reeds from their handwritten note, reads the medical record
and adds information taken from the back of her head (not written down at

all). (O)

The nurses have (if having time for it) shorter reconciliations throughout the
day. They then communicate to each other what has been done, how (how
wounds have been treated, etc.) and info from other functions that needs to
be shared with the colleagues. (O)

Sometimes the source of information is unclear, which can lead to misin-
terpretations between the nurses. A rather funny example: During a short
reconciliation within the nursing team, it is sorted out that one patient who
the nurse assistants thought was to be discharged from the ward today will not
be discharged at all this day. It is not certain when it is time for the patient to
go home, but it will certainly not be today. But the patient has told the assis-
tant nurses that it is going home, and they have picked up the patient’s private
clothes and put them on the patient. When discovered it is not correct, the
nurses giggle a little and one says that “well, it is probably comfortable for the
patient to wear private clothes today, so the patient can keep them on today.”

©)
Nurses write digital messages (possibly within the medical record system) to
the healthcare centres (‘virdcentralerna’) about practical things related to the

patients care, such as how a wound should be treated. (O)

Lab results are not always DONE or NOT DONE, the complexity in col-
lecting them is more complicated. The nurse shadowed explains that “The lab
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personel don’t have access to the patient, they just have the sample or test,
so they cannot always see how fast we want to know in which direction the
lab result might be. So for instance, in the case of bacterias, they often wait
until they have a substantial amount before seeing the test as finalised and
tell us at the ward. However, it might me critical to us to know fast whether
there are bacteria or not in that specific sample, so that is a reason we so-
metimes cannot wait for the final result, and call them instead. (O)

“Sometimes it’s a huge problem with information transfers in several leads
[..] It’s a risk that some information disappears between each step.” (SN)

We don’t talk that much to each other, but instead we forward things to the
manager (who will talk to the person concerned. (SN)

“It’s difficult/impossible to just leave a patient in the middle of a task”
(SN)

“The stressful environment makes it hard for the personnel to communica-
te with each other properly, since everything has to be done rapidly.” (SN)

When one patient has leaved the room, the nurses and physicians talks
about which tests that should be prescribed, and a printed list of those is
written out and given to the resource nurse (who will perform the tests.)
(©)

- Physician: Did I ask for SPN on a patient? (O)

- Nurse: Yes, 1 just wrote it down

- Physician: Good, I couldn’t remember if I said it.

“To get help quickly I usually shout, or press the closest alarm button”
(SN)

Phones

The amount of phones at the ward differs among hospitals, but as a stan-
dard each nursing pair/team have a shared phone (phone number) (I)

Phones are mainly used to call and receive calls from staff and to receive
LAB results (if values are critical, otherwise the result only comes via com-
puter/analogue) (I)

Phones are also used by nurses for contact with relatives to the patients,
both for incoming and outgoing calls. One nurse received calls from relati-
ves approx. 3 times a day. The call was often put through by a receptionist
so that they could ask the nurse weather they could take the call or not. (O)

The telephone rings, it’s another ward who asks about the current covering,
The nurse says the ward is filled and has overcrowding. “We have a prio 3
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patient though.” (regarding cardiac monitor) (O)

Another nurse asks the nurse: - do you have a telephone so I can call the
medicine physician? (O)

Different nurses receive different amount of calls, depending on ward and
position. (I)

If secretary calls and nurse can’t pick up, the nurse will cancel the call and the
secretary will try to call back again later. (I)

Sometimes a call is not answered in the reception of the ward. (O)
“We hate telephones.” (I)

At one ward they really wanted to put less time on phoning and respond calls,
and also finding telephone numbers to other hospitals and departments. (I)

“Nurses rarely answer their phones since we are so busy” (SN)

In the corridor the nurse gets a question about taking a phone call regarding
a change in which patient that should be monitored. She talks with another
nurse about their situation. (O)

“It’s hard to know where and when you should call.” (SN)

The phone rings, regarding personnel resources. The nurse fits in to ask if
they know when the manager arrived to ward 5.As a consequence of the

phone-conversation the c-nurse makes a change in the schedule inside the
folder. (O)

The telephone rings, the c-nurse responds continuously as she is searching in
the folder. During the conversation she makes some notes in a notebook in
the room. (O)

The c-nurse opens a phone list at the computer, the telephone rings. The c-
nurse takes some notes. Afterwards she opens the phone list and makes a call.

©)

The c-nurse has a phone conference with the c-nurse at ward 4 and another
c-nurse regarding personnel covering. (O)

C-nurse tries to call someone who is busy/can’t pick up. (O)

The c-nurse makes another call; the responder wants to call back later instead.

©)

The phone calls silently in the c-nurse’s pocket; she answers and discusses a
future meeting. (O)

The c-nurse discovers that she had got an answer on her previous text mes-
sage (about two hours earlier.) She tries to call but doesn’t get an answer. (O)

The phone calls again, about another meeting, they decide to have it tomoz-
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row at 11:00. The c-nurse makes a note about it in a “to-do- tomorrow”

list. (O)
* A nurse is just about to eat lunch when the phone rings. The nurse takes it
although it is lunchtimes. The nurse says: “It was the city council (‘kommu-

ner’). It is always good to take the call when it’s them because they are a bit
hard to get hold of once you have to call them back.” (O)

Finding colleagues
e Alotof nurses say it’s hard to find other nurses, and this could sometimes
take a lot of time. Still most of them wouldn’t like to know where everyone
was through a digital product. (I)
* Another nurse is trying to reach the medicine physician about checking a
patient’s pacemaker so the patient can be discharged. She does not reach
the physician but soon discoverers that he already is with the patient. (O)
e “To find someone, I'm walking around and check the presence lights” (SN)
. A nurse says: (O)
- I need to talk to Lasse. (physician)
She asks another nurse:
- Where is Lasse?
- You have to call him in that case..

Another physician passes by and calls out his number. (O)

*  Nurses look for eachother at the ward if they need assistance when perfor-
ming a task. (O)

e “We always look for each other, if we can’t find the nurse we are looking
for we ask someone else, or ask for help later” (I)

¢ One nurse expresses that “it would be great to be able to know where
everyone is”. (O)

e A physician is searching (in computer) for a physiotherapist. One nurse
says “she is called Liselotte, with an ordinary last name” (O)

e “It would be great to be able to know where people are.” — Expression
from a nurse (O)

¢ Two interviewees said that if they or someone had a hard time generating
an alarm, they were yelling for help instead. (I)
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At some wards each nurse team have one own portable computer and one
stationary. (I)

The secretary relieves some administration work for nurses, like taxi-booking

etc. (I)

The nurse has a delegating function towards the assistant nurse, but it is also
collaboration between them. If they can’t find each other within the nursing
team, they can ask a nurse / assistant nurse from another team for help ins-

tead. (I)

Sometimes a physician says another thing to the patient than they have said to
the nurse eatlier (for instance changing drip rate after talking to the patient)
Sometimes the physician forgets to communicate such changes to nurses
which creates a problem. (I)

At some wards all calls are received through the reception. (I)

One watd did not have phones for each nursing pair/team which was seen as

a difficulty. (I)

One nurse takes the medication trolley out to the corridor of the ward where
easily found and distributes the medicine from there. (O)

Another nurse asks “if you could move the wagons here?”” This took about 10
seconds and the nurse is then continuing towards the reception. (O)

The nurse is looking for the resource, she hasn’t given blood yet (which the
nurse asked her about earlier) (O)

A nurse walks into the medicine room: -“could you help me with one thing?”
while talking in the phone? The c-nurse puts in the card once more. (O)

“To find colleagues I usually look at the presence sign outside the patient
rooms their have responsibility for. (SN)

“We walk around until we find the one we are looking for, we don’t have any
GPSs yet..” (SN)

“I walk around, trying to find my colleagues, sometimes I try to call” (SN)
“Sometimes it’s hard to find colleagues” (SN)
“I often search for staff in the medicine room and in patient rooms” (SN)

“To find colleagues I usually go around looking, and asking other nurses”

(SN)
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Whiteboards

e Odutside the reception at one ward there is a whiteboard with today’s per-
sonnel. C-nurse asks me to write down the names for the evening and night
shift since she can’t reach the upper fields. Also temporary absence (as an
assessment interview) is marked at the whiteboard. (O)

* At one ward-room they have a whiteboard with all the patients and their
current situation. They have a colour system for the patient situation: (O)

o Yellow: something is happening
o Red: new patient

o} Blue: waiting

o Green: finish

e At one ward they had developed color marks on a whiteboard to commu-
nicate the patient situation. (I)

o Red = Fast action

o Green = Everything under control at the moment
0 Yellow = Ready to be discharged

0 Blue = Have been at the ward for long time

*  Most wards have a whiteboard in the reception aimed for communication
but they are used differently at different wards. (I)

* At one ward each expedition had an whiteboard, with information about
patients and their individual planning such as surgery, x-rays etc. (I)

e Itis perceived as important to maintain order and continuously update the
whiteboard as soon as something is happening. (I)

e If apatient is discharged, this has to be communicated to the ward in some
way, otherwise only one or a few of the staff is aware of this change. (I)

* At one ward the whiteboard was used to inform about today’s teams and
their phone number. (I)

*  The weekly planning was made in a folder, and manually transferred to the
whiteboard each day. This was requested to be done digitally. (I)
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Information to staff
¢ Patient planning is made together at the intranet. (O)
e Information told to everyone at the morning meeting: (O)

o Extra hand hygiene at room 1. A nurse adds that this also regards
room number 6.

o They are terrified that we don’t use the scanner when giving
blood to patients (where are the scanner?)

¢ Reading a note about a meeting on the door outside the personnel room: - We
are having HLR then, how are they thinking? (O)

e They put a X beside the patient if they should be included in the round
(which take place in the ward-room) and a XR if they are included in the
round but cannot be moved to the ward room. (O)

e At the reception there is a folder, with upcoming event everyone at the ward
should know about. (O)

e The nurse changes the prioritization (cardiac monitor) on one patient (“it was
him, right?”) (O)

e The c-nurse formulates an announcement on the intranet, about a new pro-
duct they maybe should start to use. She asks a nurse to check the price for
the product “before I recommend it on the intranet.” Though, she continues
to write the announcement. (O)

e  The nurse who was checking the price for the new product tells that the cost
will be the double compared to the older ones. The manager had at this time
already approved them though, since they seem to be better in several ways.

©)

e Two nurses are writing an incident report about a patient who was lying wit-
hout oxygen a whole night, because the tube wasn’t turned on. (O)

e (Sits down) C-nurse completes and sends the announcement on the intranet,
regarding the new products.

*  “Now I have to decide the nurse teams for next week” (taking out a paper
from the folder) (O)

o Some people can see it automatically (the groups)

o I do not... it requires some practice (Makes circles around a “17, “27,
“3” and “resource” to decide groups)

e In the folder, they use to make orange dots in front of the responsible nurse,

especially during the week ends. They choose the calm and experienced nur-
ses. (O)
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*  Regarding the teams; you want to have continuity, which is good for the
patients since they will get not know the personnel better. (O)

e C-nurse makes a call to fill a gap in the night shift, and gets a positive
respond on the first call. “Sometimes it takes the whole day to find a nurse
who can work.” (O)

¢ One nurse coordinator would like to have time for shorter reconciliations
within the nursing team during the day. (I)

*  One nurse coordinator would like to have a “coordinator day” where she
could inform about happenings and changes at the ward. (I)

* To have a morning meeting is perceived as a practical and effective infor-
mation channel, everyone who works will get the same information at the
same time. The information concerns patient’s health and special events,
managers planning for the day and other information regarding the staff.

@

e At one ward they could play a special signal in the speakers which meant
that everyone should meet in the reception to receive important informa-
tion. Less important information was spread either orally during the day or
through intranet / email. (I)

e Email is mostly used for personal contact, while the intranet consists of
information regarding the ward or the hospital. The nurses should check
their email at least once a week, but those who usually don’t receive email
that often will check it more rarely. (I)

e Although a nurse is working with care (non-administrative job) a specific
day, the nurse still checks the e-mail and invoices anyway when having
some spare time in-between other care-related tasks. (O)

e Atone ward, they have a daily morning meeting with all staff working at
the day shift. Practical information is given orally and the ward’s intranet is
scanned and it’s new content discussed within the staff group for about 30
minutes. (O)

Finding stuff

¢ Someone enters the reception and wants to meet a special nurse; C-nurse
walks out to the whiteboard to check which team they belongs to. At the
same time her telephone calls, she answers while she is showing the person
who asked for help her way to the nurse. (O)

e The other c-nurse asks: - Do you know where the document for overcrow-

ding is? (O)

* Just when the c-nurse is about to go, the other c-nurse asks: - Do you re-
member when the SY meeting was? — Nope.. (O)
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e C-nurse starts to walk again. — And you didn’t know where the document for
overcrowding was? — Nope. (O)

*  “Do you have any keys to our medicine room (at ward 5)? Maybe we should
leave one to you, in case of we lock our keys inside?” “Maybe we should have

one of your keys and vice versa?” (O)

*  Someone has moved the c-nurses’ folder and when she finds it she asks: - is
this mine? (Reads it and understands it is) (O)

e The c-nurse finds another folder, and calls a number printed on the front. She
asks about the fax forms. “Aha, there they are..” (at the intranet and not in the

computer system) (O)

*  Finally she finds the form at the intranet: - what shall I write here then? (in
phone) (O)

*  Another nurse enters the room and looks for someone. (O)

e Another nurse comes in telling the c-nurse that if someone is looking for her,
she’s buying lunch. (O)

e The nurse is looking for a scanner used for scanning the blood bag, before
given to patient. She founds it in the reception. (O)

e The phone rings; a patient have got an MRI at 11:00. The nurse therfore has
to find a questionnaire and asks a colleague about where it could be: - “proba-
bly in the computer?” The nurse finds the document in a folder at the recep-
tion though. While she pastes a ID label on it she asks another nurse if she

later could weigh the patients. Then she goes to the patient room and leaves
the questionnaire on the bedside table. (O)

Handover
e - Example on one handover: (O)
- Patient name and number
- Why is she here?
- Current history?
- Upcoming events?

- How does the patient feel right now?
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In the beginning of a shift, nurses have an oral handover with nurses from
the previous shift. The nurses that start their shift take hand-written notes
on papers during the oral handover. (O)

Sometimes, the nurses start the shift by reading the medical records, check-
ing test/lab results, taking own notes on papet, (which all takes about an
hour), and then have a complementary oral handover. When reading medi-
cal records, the nurses can be in pairs and discuss what they read with each
other. The questions that arise is then posted at the oral handover. (O)

Info that is asked for by the nurses starting their shift who have just read
the medical records is if patient’s need work assistance in practical things,
what the nurse has done while the new nurses rea the records (which is
then of course not in the records yet) and patients’ attitudes. (O)

If a nurse has worked at a recent shift, they already knows a bit about the
patients which makes the handover shorter than if the patients are all new
to the nurse. (O)

A nurse is told orally by another nurse that one/some patients shall have
their medicine a bit later than it says in the medical record since the pre-
vious dosage was delivered a bit late. (14.00 instead of 12.00) (O)

According to a nurse, they often receive “a lot of information in the for-
mat of a pile” (I) when having the handover.

One ward had oral handover, but they used a standard paper with informa-
tion about the patient as a support. This paper was updated (digitally) after
each shift, and the old printed version was destroyed. (I)

During the handover the nurse becomes aware of tasks that have been for-
gotten during the day and asks if the nurse for the next shift can do those
tasks. (O)

Evening to night handover; at one ward the nurses read through the medi-
cal record when they arrive, and afterwards they have an oral handover. (I)

Most things are mentioned in the medical record, but some things are not.
For instance “the patient did like this and that”. (I)

Practical details about how the patient is like to treat and how the nurses
can do it in a practical way are exchanged between nurses only orally during

handover. Also patients’ characteristics and attitudes are such information
that is only discussed orally. (O) (I)

At one handover, specific attitudes of relatives to a patient is given only
orally: “The relatives are very intense” (‘anhoriga dr vildigt “pa’) (nurse)

©)

Some information is said to disappear if they only have a written handover.
When reading the journal some doubts or questions often appear which are
easier to get answers to when having an oral handover. (1)
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e Sometimes the nurse remembers things during handover which are not writ-
ten in medical records or anywhere else for the next shift to read. Example:
“Oh, that patient has a catheter, it does not say in the record”. (nurse)

e  The length of the handover is sometimes a problem, and perceived as too
time consuming compared to what is considered to be necessary information.

@

¢ Atsome wards the handover is said to be oral, but the nurses have the respon-
sibility for having all the information, which implies that they do read the
medical record as well since “oral is oral” (implying that some things will get

lost). (I)

*  There is always an (personal) interpretation in information you send / receive.
This applies for bot emails, medical records and also oral communication. (I)

e Chinese whisper (“viskleken”) is a problem, because everything is interpreta-
tions and misunderstandings can easily be propagated. (I)

¢ Consequences of a bad handover could as a worst case imply risks for patient

safety (I)

e Atone ward, they use so-called letters as assistance during handover. The let-
ter is produced by the nurse at the first shift who is writing down the patient’s
names and approx. 2 rows per patient of information that is the most crucial
and important one to handover to the next shift’s nurse. (I)

*  “Handover takes 5-20 minutes” (SN)
e “We are trying to report according to SBAR” (SN)

e “During the handover we focus on things that happened recently, or things
that are about to happen soon.” (SN)

¢ “It’s a problem when you refer to the medical record but the one receiving the
information don’t have the time to read it, thus some things may be missed.”

(SN)

Writing Medical records

¢ Atone ward they had ID cards as identification when using some computer,
but also to get into for instance the medicine room. When they have to rapidly
move from the computer, information sometimes disappear since they have
to drag out the card from the computer fast. (O)

¢ The vast majority of the information regarding the patients is written in the
medical record, but in certain sensitive cases the patient could be asked if
some information shouldn’t be put in the record. (I)

e Everything that is written in the medical record could be read by the patient
(and possibly also relatives and kin if the patient allows it). (I)
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*  Non-medical information does not belong in the medical records. (I)

* At some wards there are computers outside every patient room, aimed for
medical records writing. (I)

e Itis perceived as much an increasing amount of time is put on adminis-
tration and documentation nowadays, compared to some years ago. This
is, according to one nurse, because the demands for documentation have
increased. (I)

e Some wards have a lot of portable computers, but they are seen as imprac-
tical to bring to patient beds for writing medical record, even though some

nurses were using it. (I)

* Information that has to be written in the medical record: (I)

o Warnings/observations

o General allergies

o Blood contamination

o MRSA culturing (if patient has been treated at hospital outside
Sweden)

o Work/profession

o Use of tobacco (should already be there before arrival at the
ward)

* SBAR is a working method for information writing in medical records and
handovers. (For details, see interview.) (I)

o Situation

o Background

o Actual (current) condition
o Recommendations

Reading Medical records

e The structure is important, especially when the medical records contain a
lot of info. (I)

e If patient information exists at the specific ward, a nurse from this ward

will receive that information as directly when they is searching for a the pa-
tient in medical records system. Otherwise a broader search is required. (I)
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e In VGR (‘Vistra Gotalandsregionen’), almost all hospitals have separate
systems, and if a nurse/physician needs patient information from another
hospital they have to contact the hospital and they will have to fax / email the
medical records. (I)

e Atone ward at one occasion, three patients have an incorrect time for their
medicine intake in the medical record. This is possibly connected to informa-
tion received by the nurse from colleagues in the beginning of the shift saying
that the previous medicine delivery was delayed and therforee this dosage
shall be later too. (O)

e Sometimes, an incorrect entry in the medical record can spread to a lot of dif-
ferent people before it is corrected, and the nurses then have to keep track of
the info and inform colleagues that it is incorrect. Example: A nurse discovers
that it says consequently “left leg” in one patient’s medical record, although
the nurse thinks it is supposed to be the right leg that is injured. During the
round at the office, a physician reads “left leg”’, and the nurse points out that
it is likely the right leg that it is supposed to say. Right then, the nurse sees
the patient concerned in the corridor in its bed, being transported by another
nurse. The quickly goes out in the corridor, looks at the patient and asks the
nurse pushing the bed whether it is the right or left leg that is injured. The
answer is the right leg, which the physicians then also know. However, at the
handover from this shift the new nurses that are taking over read “left leg” in
the medical record, and the nurse that first read about the incorrection then
have to point out to the new nurses orally (from the back of the head) that it
is supposed to be the right leg. (O)

e If a patient is included in a scientific study, this is displayed under a special tab
in the medical record. The nurses see it when reading the record. (O)

Identification of device

e The most common way for nurses to identify their phone is to look at the
display and by reading the telephone number understanding who it belongs to.

@
e Some nurses have taped a paper with a name or color on the backside - to
make identification easier, but this perceived as being a little bit unpractical

and not hygienic. (I)

¢ They would like to have an opportunity to select from different colors or
something else on the outside of the phone to easier identify the device.
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Nurse to self communication

e “It’s much easier to remember things now compared to when I was a new
nurse.” (I)

e Nurses ask each other a lot of patient-related questions throughout the day
but do not always take a note of the answers. Notes are mainly taken in
conjunction to handover or more formal reconciliation. (O)

e Nurses keep a lot of information in the back or their head. (O)

o Example 1: At one occasion, a nurse suddenly remembers they
should get a thing from another department. The nurse takes out a
paper to fill in.

o Example 2: A nurse tells another nurse that a patient should
go to an x-ray at a specific time. The nurse replies “am I supposed to
remember that?”

Interruptions

e Example of interruptions: While a nurse is picking up medicine from the
medication trolley in the office, a nurse call beep interrupts. The nurse
checks a sign instantly to make sure it is not the one of the nurse’s patients
calling. After 5 minutes two other nurses enter the room and interrupt the
nurse by asking for a medicine list for a patient. The nurse says that the
physician should have transferred/updated the list, but they instantly calls
the physician on duty (§ourldkaren’) to ask for the list. Then the nurse goes
to the reception and faxes something (the list?) to the physician just con-
tacted. When being back at the medication trolley, the other nurse discusses
with the nurse if they are out of a specific medicine. Then, a third nurse
walks by and asks for exactly that medicine. They discuss this, all three
nurses. Then the nurse proceeds with the medicine sorting. (O)

e Nurses are interrupted in their work all the time, and therforee they have
to learn how to prioritize different tasks. Also they have to remember what
they did before they were interrupted. This prioritizing is especially hard

for nurses with little work experience. (I)

e Since they (nurses) always are doing something, they are interrupted each
time somebody wants them anything. (I)

e “I almost always get interrupted in my work.” (SN)
e “I'm always interrupted!” (SN)

e “We are constantly interrupted and we don’t manage to complete task A
before we have to start task B” (SN)

*  “I'm often interrupted, of other nurses, physicians, the telephone etc. I
have to write down thing I have to do, else I forget.” (SN)
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Nurse walks with a physician from another ward to a patient. The nurse is
interrupted by another nurse who looks for the paper needed when measur-
ing blood level. - I got it here! Walks back through the corridor and leaves it
where it should be. (O)

A nurse enters the reception and asks: “do you write in the medical report if a
patient should be autopsied?” (O)

The nurse is interrupted by a physician who asks about an order of new

blood. (O)
A nurse walks in the room, they have a short dialogue. (O)

A nurse is entering the reception. “Did you get any order?” (Regarding a pre-
vious conversation) (O)

C-nurse walks to the medicine room to order some medicine. Just when she
has started a nurse comes by and checks what the personnel covering looks

like. (O)

The c-nurse is interrupted by a colleague who fixes with the printer. She ma-
kes some small talk with her, at the same time as the c-nurse continues with
her work at the desk. (O)

The c-nurse is interrupted by the receptionist, who asks something about the
ID number, and when a meeting is. The c-nurse is uncertain about this, so she
asks the receptionist to check it. (O)

Two nurses are going to retrieve a patient, one nurse deviates since she dis-
covers another patient who need help. The other nurse reminds herself that
the patient who should be retrieved needs to have new drip. She goes to the
medicine room, where the second nurse finds her a bit later: “where did you
go?” They change drip, and then decides to tell the physicians that the patient
it is more sufficient to have the round at the patient room. The physicians and
nurses decide to have the round at the patient room. (O)

What did we say about this..? (takes one of the potential new products lying
on her desk, which was put there earlier) (O)

There is a lot of things going on right now.. (stands up again) (O)
Due to interruptions some information could get lost which for instance

could result in that a patient needs to ask for analgesics several times or that
one patient misses its X-ray time and needs to wait for another opening, (I)

Memory

I would like to have a reminder function for doing things like give insulin, take
blood sample etc. Discrete reminders and easy to use.” (I)

“We have to remember things in our heads”
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“If it’s just about what the patient want in his or hers coffee I just put it in
my mind until I’ve time to bring it to the patient.” (SN)

“I try to make a mental note to remember what I did before I was inter-

rupted. (SN)

“The hardest thing when I was new was to remember all the small things”

(SN)

One patient asks for an enrolment certificate, since he eventually will have
to appeal against a parking fine. The physician says “no problem, the nurse
says “just remind the personnel when you are discharged, it might not be
we who are working then” (O)

“Hi Yvonne! It was something that I was going to ask you..” (O)

Notes to self

”Coordinator nurse looks at her to-do-list, by scroll through a pile of

paper. (O)

Reading a to-do-list in a notebook and says: “a lot of old stuff that could
be crossed.” (O)

The telephone rings, someone is calling in sick for tomorrow. The c-nurse
makes no note about it, but says that she will call someone later. (O)

’I need a check-list for the emergency cart”, c-nurse writes in a small note
book.

I have to call a person before I forget it, or I could send a text message, but
that’s takes such time, I’'m so slow... (Writing a text message anyway.) (O)

Regarding the intranet: - What have happened here, they change a lot of
things so you can’t find them.. ah, it was me who did it wrong. (O)

“I was doing something here..?”” (O)
“What did I do before..? the checklist..” (O)
”Oh right, I had to talk to her..” (O)

The nurse is looking through all the PKVs and which one that should be
exchanged. She takes notes in a notebook. (O)

The c-nurse walks down to the meeting, but realizes that she might need
something to takes not upon, so she walks back to the reception and col-
lects a notebook. (O)
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C-nurse, “Oh, it was a new patient that should come here, from KAVA.”
Walks to the receptionist and says this, but she already knew. (O)

Another administration worker (how recently was using the printer) comes
back; “I always forget my glasses” and pick them up by the printer. (O)

The manager suddenly appears at the reception (she was gone during the
morning,) The c-nurse talks with her about some stuff, using her notebook to
remember something she wanted to ask. (O)

Oh, patient 6:2 needs drip, the nurse suddenly exclaims (O)

The c-nurse walks to the reception, but realises she forgot her pen at the
emergency cart and goes there to pick it up. (O)

“I’'m afraid that I will forget something when we have this much to do” (SN)

Nurses take notes from medical records on paper(s) to carry around with
them during the day. (O)

Nurses often write notes which are saved until the next day, if the patient
stays at the same ward, otherwise she destroys them. Every nurse has their
own system, and the notes are only for personal use. (I)

When taking notes from the medical record, it’s mostly for their own leaning
purposes; the nurse does not look at their own notes often. ()

One nurse said that she usually writes notes on her hand to remember the
name / dosage of a medicine. (I)

Nurses carry around a lot of pens; “one ink, one pencil, one red ink (‘a must
have’) and one extra for physicians who forgets” (I)

One nurse said that her memory is worse now than when she was new. She
used her pen and notebooks, post-it’s on her clothes and marker on her arm
to make self-reminders. (I)

“To just write information and reminders down doesn’t really help when it’s
something you should do.” (at a aspecific time or situation) (I)

“I use to have a prioritization list in my head, if 1 forget something I try to
follow the list, otherwise I continue with the next task and I will remember
the first thing eventually. If not, I think about a former sequence to remem-

ber..” (SN)

“I write things down on paper, else I remember in my head..” (SN)

“I usually write down the most important stuff.”

“We have a “status-function” in out data system that makes it possible to

write a short text about each patient and upcoming events. This gives us a
quick overview.” (SN)
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“I have a compilation of all the patients on a paper, where all the most
important information and tasks regarding the patients are written.” (SN)

“I write small notes about everything that has to be done.” (SN)

“I’'m writing lists, checking lists, re-prioritizing and using task lists in medi-
cal records” (SN)

“I’'m writing things down in my notebook.” (SN)

“I’'m using my report document to remember what I have to do with the
patients; otherwise I'm trying to just remember it.” (SN)

“I’m using a overview document and a manual to-do list to remember
things” (SN)

“I’'m writing a list on everything that I have to do. Most of the times 1
finish what I’'m doing, before I start next task” (SN)

“First I'm taking personal notes, which I write in the medical record when
I have time” (SN)

“My notebook is my best friend, and I have to carry it with me all the
time.” (SN)

Medicine delivery

C-nurse is going to order medicine, but can’t do it through the computer
system since the medicine lacks a price indication and therfore she has to
use the fax. Saying: - where are the forms for faxing now again? She takes
out a folder and starts looking for the form. (O)

Suddenly it’s possible to order the medicine through the computer system,
making the fax form unnecessary. The c-nurse logs off by remove her 1D

card. (O)

At some wards the nurses always bring a computer on wheels or portable
computer to the patient when doing medicine delivery. It is perceived as a
convenient way to facilitate the recollection of the correct medicine and

dosage. (I)

“I think it’s a danger when you are interrupted, especially during medicine

delivery.” (I)

If the patient isn’t by her/his bed when the medicine is divided, the mug is
put on the bedside table. (O)

When the PKYV is exchanged, the nurse is going to the medicine room, to
mix antibiotics (“the hardest one.”’) After mixing, it should stand un-
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touched for about 15 minutes, and the nurse leaves the medicine in the medi-
cine room. She is not making a note about the time. (O)

A nurse says: “Nope, no one has taken the level of blood sugar on patient 8.
(walks there with a paper and a machine) She then makes a measurement and
tells the level to patient and relative. (O)

A nurse not only distributes medicine that is to be handed out directly, but
also simultaneously prepares medicine that is to be delivered later during the
day. (O)

The nurse uses a computer system in the nurse room, to check the amount
of medicine for each patient. She puts the pills in a small plastic cup with the
patients room and bed written on it. (for instance 5:1) They have a medicine
wagon with most those medicines in it, and the computer stands upon the
wagon. (O)

In the medicine room they have stocks of medicine and also those which have
to be stored in a cold environment. (O)

To find out if one medicine should be diluted, the nurse tries to read on the
medicine packaging and ask colleagues. (O)

A nurse asks a resource nurse if she could stand in the reception and monitor
while the nurse is giving a patient medicine. Since the blood pressure was too
low, the patient never got any medicine. When in the corridor the nurse meets
the resource nurse who had forgotten about the monitoring: “Oh, I'm so
sorry!” (O)
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Patient and nurse communication

* At one ward the patients have the opportunity to give feedback upon their
stay through filling out a form. The patients are informed but not urged to
taking this action. (I)

* 95 % of this feedback considered treatment from health personnel. (I)

*  “One problem is that nurse and patient have very different time perspecti-
ves. One day could have been very intense and stressful for the nurse, while
the patient has been staring in the ceiling whole day.” (I)

e Nurses have had training in talking about sensitive things with patients;
they have had 7.5 hp compulsory credits in psychology and psychiatry. (I)

e The communication between nurses and patients is mainly oral and almost
never in written form. (I)

e  Nurse and patient talk mainly about anxiety, their current situation, their
background, their treatment and future discharge. They also talk about
common things as the weather, cats, family and things outside the hospital
world. It varies between patients. (I)

e They also talk about the situation after discharging, practical things like
homecoming and if they might need any help. (I)

e Some patients need emotional support, if they for instance have received
life changing information. (I)

e Practically all nurses interviewed say that they would like to spend more
time with their patients. (I)

¢ Occasionally nurses are told whole life stories by the patients, something
they see as positive, a privilege of their occupation. (I)

e Some patients want to have everything about their body corrected at the
same time when being in the ward, and the nurses then have to explain
that’s not possible or a priority. (I)

* Atone ward the medical round meant that the patient (if possible) was
moved to the expedition, which implied an increased integrity and facilita-
ted the writing of the medical record. (I)

e Some nurses want to talk more about patient experience, “sometimes we
just tell them how they should feel (according to values) but at the same
time they can feel completely different” (I)

*  “We call and nag radiology department to get a time for our patients.
This meant they got information about openings, and also they could tell
the patients that they (the nurses) had tried and that the radiology person-

nel also worked as fast as they could. (I)

e Atan Intensive Care ward, there is at least one nurse present in the room
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constantly. (SP)

* A nurse asks a patient about the patient’s social security number right before
they connects the medicine to the patient, as an extra safety precaution to
make sure the right patient get it. (O)

* A nurse asks a patient whether they have taken the blood pressure on the
patient before, in what arm and how it went. The patient answers that it went
well and on which arm. (O)

*  When a relative sits next to a patient in a bed, the relative asks the nurse how
they do when inserting needles, and the nurse shows and explains the proce-
dure to the relative. (O)

e Sometimes relatives come to the ward to pick up medicine for a recently
discharged patient. At such an occasion, the nurse leaves the room (the office)
for 2 minutes to collect a medicine list for the patient. Meanwhile, I and the
relatives stay in the room. When the nurse comes back, the relatives say that
they don’t recognise all the medicine so the nurse explains what is what to the
relatives. They conclude that the list is a bit outdated and what medicines the
patient should have. (O)

¢ One patient uses the nurse call, which the nurse receives. The nurse goes
to the patient, is being asked by the patient to help them to reach a handle
hanging from above, and the nurse moves the handle to be within reach for
the patient. (O)

¢  During the round, the physician and the patients mainly discuss their situation
and what might be the next steps in the procedure. (O)

*  During the round the conversation mainly is driven by questions from the
physician whom the patient replies. (O)

*  When nurses and physicians speak to patients in their bed standing in a shared
room, everyone in the room can hear what is said, giving very limited or no
privacy for the patient. However, draperies can shield patients from view if
they are pulled out. (O)

e Nurses seem also very empathic when speaking to relatives to the patients.
Example: A relative calls a nurse on the phone. The nurse ensures the rela-
tive that the patient has got a higher painkiller dosage today and explains the
nature of the pain. The nurse also says that the patient very much enjoyed the
relative’s visit earlier, and repeats that “you now you can call us whenever you
want to, we are here day and night (‘dygnet runt’)”.

Nurse to patient

*  The patients often ask for a plan for their stay/care, and information about
upcoming events and their health status. (I)

¢ The nurse asks the patient about emotional or physical reactions on the treat-
ment. They also inform about coming events. (I)
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*  How strong the wish of receiving information about their hospital journey
is differs a lot between different patients. Some patients want to know eve-
rything, while others do not want to know more than necessary. (I)

* If the nurse carries something out (medical/physical operation) on the
patient, the nurse always explains what she is doing, even though if the
patient might not be aware of the situation. The nurse is also explaining
why she is doing this. (I)

¢ Sometimes the nurse knows things she cannot tell the patient since it is the
physicians’ task to share. If the patient then asks the nurse about that info,
the nurse might have to withhold the truth for some time, meaning lying
to the patient saying ‘they don’t know’. This is perceived by the nurse as a
difficult yet necessary situation in some cases. (I)

e The nurses mainly talk about risk and health factors (‘risk- och friskfakto-
rer’) with the patient. (I)

¢ The nurses give the patients a list of their medication for the patients to
take with them when they leave the ward to go home. (O)

e When writing in the computer system, one nurse is having a hard time
figuring out what the patients real name is (due to her nickname) (O)

e Nurse says to patient (and relative) - Why do you have this button pressed
so that you hear all the alarms? (Relieves the button) (O)

e The nurse says to patient: - Oh, your oxygen (tubing) have come into
wrong place (moves it right) (O)

e The kind of information that patients want from the nurses while lying in a
ward is: (SP)

o An approximation of when different events are to take place. One
patient says that “If it takes time, it is easier to accept if one knows it
will, and above all, one wants to know you are not forgotten.” Also, the
patient feel like when an activity is taking place, no information about
it is given beforehand. Another patient expresses this as “Since I was

worried about the surgery, I wanted to have a lot information
about time/planning. (...) It would have been easier if one had specific
times to adjust to instead of just waiting and not knowing if it was 15
minutes of two hours left.”

o What event that is taking place at the moment
o How long time it will take

o One patient wants to feel like they understands what will be done so
that they is prepared when it happens. “Sometimes it is a lot of people
that you really don’t have any idea about what they are doing or why, so
I would perhaps like to have a better understanding of the process.”
The same patient says that “I would like to have information enough
for me to feel more secure and gaining an increased understanding, but
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keep it as short as possible.”

o Patient: “Why everything is like it is” Another patient wants to know
WHY for a lot of topics: Why the nurses ask about a specific pain area,
Why it is important not to eat, and Why the nurses have to know if the
patient has been to the bathroom.

o One patient says that “If one would have gotten an overview of what
will happen right in the beginning of the stay at the ward, it would have
been really nice so that one understands a bit and don’t feel so disorien
ted”.

o How the x-rays look like (patient: “I would have liked to see the x-rays
myself while a doctor could explain it to me simultaneously.”)

o If the medical condition (injury/infection/surgery detriment) is healing
as planned

o At an emergency department: When the physician would arrive (patient:
“Since the nurses didn’t know when the physician would come to me,
they did not give me any information at all.”)

o One patient didn’t use any nurse call, but experienced the time before a

nurse would come by and check on the patient, the uncertainty was a bit
difficult to handle.

0 “When I can go home, and when I will feel like normal again” (quote
from patient)

o One patient wants to know what happens in the outside world (T,
newspapers, etc.), outside the hospital while being in the ward. The ward
is perceived as isolated.

o One patient wants to know that the nurses are moving close by. “I had
no need for talking or similar, but it gets lonely very quickly when you are
lying “tied to a bed”.

o One patient perceives the nurses being concise in their communication
as something positive, “no unnecessary information that could cause
worries”. The patient’s opinion is that he/she “doesn’t have to understand
the big picture, but trusts the nurses in that they know what they are
doing”.

o One patient (50-59 yrs) would have liked to have information about the
timing of the nurses’ shifts so that they didn’t disturb them during hando
ver.

o One patient (50-59 yrs) wanted to know if/when there would be a new
physician visiting, and also how much time the physician has for the pa
tient.

o One patient (50-59 yrs) requested a review of their medicine list, both
the new and the old. “The old one because 1 wanted to be sure that I had
got my medicine.”
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o One patient request access to its test results.

o One patient request a bit more detailed info about treatment and
medicines.

o One patient wanted a bit more information from the nurses since
they had just became parents for the first time, but the patient also
thinks that perhaps the nurses didn’t want to “disturb” them too much.
The patient wanted to talk a bit about what had happen during the
emergency surgery they had just had, and experienced that they did not
get any chance to do that.

o One patient request more attention from the nurses.

o One patient thought the transmission of information (probably
talking) sometimes to be a bit too quick.

o One patient “wants to be treated as a human being and not as a
task”.

e The kind of information that patients perceive as important to the nurses
to give is: (SP)

o Guidelines for what the patient can and cannot do when being at
home again

o How future treatment is to be performed

e One patient could look at TV in the ward and would have liked to be able
to discuss football with the nurses while in the ward. (SP)

* A nurse asks a patient what they want to have for dinner and collects the
food for the patient. (O)

*  When a nurse is in a patient room, one patient nearly takes one of the pills
on the table next to its bed. The nurse says: “No, the other pilll That is the
sleeping pilll”

¢ One prescription for a patient’s medicine is a chewing pill. The nurse com-
ments this to herself while finding it in the medication room. “How fun is
it to have a chewing pill when you don’t have any teeth?” (O)

* A nurse sometimes let the patient be part of the task planning (prio-
ritising). Example: A nurse asks a patient whether they can do another
patient’s night routine before coming to that patient. (O)

* A conversation about a nutritional drink: Patient says while getting a new
glass of it: “This is really pure poison!”. The nurse replies while finding so-
mething next to the bed: “Oh, but have you hidden it here, have you not?”
(‘Det hir dr ju rena giftet!’, ’Nidmen, har du gémt den hir va?’)
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¢ A nurse informs the patient about what is done when it is done. Example:
“Now I will put in a needle” (‘nu sticker jag dig’) (nurse - right before doing
that).

¢ The patient informs the nurses about what they might want. Example: “I will
call you if I need to go to the bathroom.” (patient), “of course!” (nurse) (O)

* A nurse performs a test on a patient with a machine, since the machine is slow
in delivering the result (approx.2 minutes since test), the nurse tells the patient
that they will come back later and tell the patient the result. Right then, the
nurse gets the result and instantly informs the patient about it. The nurse also
wrights the result down (?) in a note book. (O)

¢ Patients sometimes want to see their own x-ray pictures. Example: Dialogue

during round — “Do you want to see the pictures?” (physician) “Yes, please!”
(patient) “Then we will print a picture for you.” (physician) (O)

Patient to nurse

¢ Some patients do not know Swedish and therforee have to use an interpreter.

@

e Sometimes a patient calls to the ward directly and says that “I want a bed” (at
the ward). (I)

e A patient walks into the reception and asks if they could change antibiotics.
They walk in the corridor and discuss the patients’ furlough. (O)

e If the nurse can’t respond to a question, the patient is asked to write it down
and ask a physician later. (I)

e A relative to a patient comes in and says that the patients’ feet are falling as-
leep. The nurse makes a note on this. (O)

e “They want to talk more about their future plan, also in long-terms.” (I)
e “They want to make sure they are not forgotten or missed.” (I)

*  “Alot of patients are extremely well-informed” (regarding their own situation
because they have read a lot on the internet, etc.) (I)

¢ Alotof patients asks about medicines, x-ray responses etc. At one ward the
nurses then have to go outside the room to find the answer, which is unpracti-
cal. The nurses want to have such information more accessible. (I)

e At the wards investigated, they have only one kind of nurse-call. When a
patient uses the nurse call, their issue can be everything from a coffee request
to severe pain in chest. (I)
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At one ward the nurse call system was perceived as very adequate (and the
nurses always responded to all alarms). (I)

Sometimes the nurses cannot answer a call since they for instance are ha-
ving a very sensitive conversation with a patient. (I)

At one ward they had stopped using the installed paging system because
they had difficulties remembering their own number (which was specified
on computer screens at the desk.) (I)

Conversations which are not of medical nature are not documented in the
medical record. (I)

A patient found it difficult to get in contact with the right personnel (“so-
meone that knew anything” while lying in a non-intensive care ward. (SP)

When patients want to talk to nurses about other topics than their medical
condition, the following topics are mentioned by the patients. (SP)

o Ordinary small talk, “Weather and wind”
o News about “the outside world”
o Funny anecdotes

o The nurse’s private experiences going through the same thing (beco
ming a mum)

o “It was nice that they asked about what I did during the days/for
living.”

o Football (patient 20-25 yrs) (the stay at the ward coincided with the
European Football Championship)

o Nothing. “They should work to improve my condition. It should be
as a Japanese factory, Lean production more or less. Talking and have a
good time is something I rather do somewhere else with someone
else.”

A patient asks a nurse whether there will be any physician at the ward
during the weekend. The nurse replies that yes, there will be controls on
Saturday and on Sunday. (O)

When I am standing in the entrance of a patient room, one patient says to
me: “Please, sit down here so you don’t have to stand up!” and points next
to her on the side of the bed. (O)

A nurse says that it is positive that the patients tell what they want. Ex-
I <c

ample of conversation: “No, not like that! (patient)”, “oh, sorry! (nurse)”

©)

The patients tell the nurses and physicians if they are in pain and the pain-
killers are adjusted to that. Example: Nurse and physicians walk around on
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the round to the patient rooms, and a physician asks a patient if the patient is
in pain. The patient replies “I have such a pain I'll co crazy”, and the physician
then says that “We will raise the dosage painkillers” to the patient (which the
physician is repeating at least 3 times during the dialogue). (O)

*  When one patient gets a créme from the nurse and is told it is for the yeast
infection, the patient jokes saying “yea, I have a little chantarelle cultivation in
there”. (O)

e A relative to one patient comes to the reception and says that the patient is
having a headache. The nurse tells the relative that she will come with Al-
vedon, and walks to the ward room. Starts to talk with a colleague, some
minutes later the patient is calling, and the nurse asks another colleague if she
could go there with an Alvedon and look over the patient. (O)

Other obstacles and ideas
e Scheduling of staff (I)
e  Incompatible software (ALLL)

e Curtains (I)

New technologies:

*  One nurse/coordinator says that “It should be possible to do a lot with
technical solutions to simplify the communication at the ward.” The Depart-
ment of Dermathology as Sahlgrenska has recently received an award for suc-
cessful use of smartphones connected to a dermatoscopes. The referral times
(‘remisstider’) have shorten dramatically since the physician can diagnose skin
lesions without actually seeing the patient but only using the data collected by
the dermatoscope along with a picture taken with the smartphone camera.(I)

* Atone ward some nurses used their personal mobile phone as a flashlight,
since the wards’ flashlights were hard to find. The flashlight was mostly used
to shine on patients pupillary during night shifts. (I)

e  Real time information about patient EKG, etc. can be sent directly from an
incoming ambulance to the hospital ward. (I)

Patient privacy.

e At handover in an office, a nurse says something about a patient. The door
to the corridor is open so a colleague instantly points this out and the door is
closed immediately. (O)

Stuff-related:

e Nurses have blue ascom phones with default ringtone on. Occasionally they

use the loudspeaker function when talking with several colleagues on the

phone. (O)
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e The wards have a centrally placed staffing whiteboard where the nurses can
write and see who is working on the shift. (O)

¢ Patients can if convenient bring their own TV — one patient have done
that. To rent a TV from the ward during the stay costs 30 kr/day. The
screen of the rented TVs are of quite poor quality. (O)

e At one ward they have telemetry screens in the ceiling of the office and in
the reception. When writing medical records in the office, one nurse turns
around, checks a value (?) on the telemetry screen in the ceiling of the of-
fice, turns back to the computer and types the value into the record. (O)

* A ward has ceiling screens in the corridor and small screens on the wall
inside each room (next to the door) which shows which room is calling if
a patient call is on. Otherwise the numbers “42,43,50,52,53” (ward 1) or
the words “Desinficering, Behandling, Passage, Personal, Kok, Likemedel,
Passage, Personal” (ward 2) are looped after each other. The nurse do not
know why these numbers are showed and do not know of any practical use
of it for anyone else. It could be the names of the different units/rooms
connected to the communication system at the ward. (O)

* A ward has a notepad lying in the reception where the nurses can write
down tasks for the ambulant nurse (‘springskoterskan’) to handle. (O)

e Nurses continuously write down information about patients on notepads
which they carry around with them throughout the shift. The medical
records are updated towards the nurse’s notes when convenient (during the
shift). (O)

e At the intensive care ward at one hospital they have analogue medical
records, which makes it necessary when transferring a patient from there to
another ward to also transfer (a copy of) the medical record simultaneously.
©)

* At one ward, the nurse caries around an Ascom pager which receives
alarms from the telemetry monitoring, It beeps/vibrates sometimes. Howe-
ver, at one occasion, it beeps and the nurse carrying it says “it is probably
not a patient” and means it is disturbance. (O) The nurses perceive the
telemetry device as somewhat “unreliable”. (I)

* A nurse tries to use a machine to take a test on a patient, but the machine
does not work. The nurse searches for the reason, discovers it, plugs the
machine into the wall, takes the test on the patient, waits 30 seconds and
receives the result. Says “done!” to the patient. (O)

e  The nurse goes to a medication trolley, checks something in the computer
which is placed on the trolley and writes it down on a paper. The nurse
picks up medicine (only the nurse has the key to the locker) and plastic
cups from inside the trolley and puts the pills inside each plastic cup. The
bed number, the patient’s first name, and which time the patient is to have
the medicine in written on the cup with a marker pen. (O)

¢ The medication trolleys has one bin for each patient, with a sign saying the
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bed’s name (for example 2:1) (O)

e At the wards, they have a small stock of wheel chairs that are used inside the

ward for moving patients. For example, a patient needs it to be able to go to
the toilet. (O)

* A nurse collects a blood glucose meter but it does not seem to work as usual
when taking “unplanned” tests (because of login?). (O)

e Atone ward, they have daily staff meetings, showing the intranet on a projec-
tor wall in the lunch room. (O)

¢ At the oral info meeting with all staff, the nurses discuss a new machine and
that every patient has to have it’s ID on the arm in order to be able to scan it.

©)

¢ The nurses have to login to the medical records using their ID plastic card in
a reader in the keyboard. The nurses discuss the problem of the info written
not being saved when one urgently needs to leave the computer, since the info
is not automatically saved if you remove the card. Perhaps could the nurses
have the card in a cardholder with a strap, like lift passes?

*  When working in the medication room, a nurse checks something in a binder
in a shelf, and also calculates an amount on a pocket calculator.

e During the round, the physician looks at x-ray pictures of the patients on a
computer. (O)

*  During the round, a nurse says to a physician that sometimes the patients
want to see their x-ray pictures so we could print those. (O)

e The physician dictates the medical record by using a computer-connected
Siemens Dictaphone. (O)

Trivia (...?)

e At one ward at one occasion, two nurses find and remove a runaway drip
stand (without it’s patient) from inside the reception office space. None of the
nurses know how it ended up in there. (O)

e Atone ward at half past 8 at night, three patients (older men) look at the TV
in the dayroom, smalltalking to each other. (O)

* A nurse asked to take a test on a patient, saying “I’m usually never taking tests
this late at night but OK| I guess I can do that.” while collecting the measur-
ing equipment. (O)

e Doors — including to bathrooms — are rarely locked by nurses. Example: A pa-
tient comes out into the corridor wearing night clothes and wanting to go to
the bathroom. A nurse tells the patient to check the bathroom closest which
the patient does. When turning the handle, the door opens and the patient
sees it is someone in there (since the doors to toilets are rarely locked by the
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nurses when being in there with a patient). The patient closes the door
again and is referred to another toilet by the nurse. (O)

At one occasion, several nurses discuss who could do a task. One suggests
a specific nurse, and another one replies that “that nurse is eating dinner
right now”. — Implying that it is not possible to ask the nurse who is on
dinner brake. (O)

Some patients like to stay in the ward: At handover, the nurse retells a
recent discussion with a patient: (O)

- For how long will I have this kind of thing? (patient)
- Well, perhaps 6 weeks.
- Oh, can I stay here for the 6 weeks?

Another example of patients that like staying at the ward is the following
dialogue between two patients: (O)

- Nothing will happen today. Probably not tomorrow either. Are
you also going home?

- No, I hope not. I don’t know when.

At one ward, a transporter arrives with a set of trolleys to refill the storage
in the medication room. The trolleys are 2 meters high, 4 in number and
make quite a loud, rattling sound when being pushed through the corridor.
A nurse nearby opens the door to the medication room for the transpos-
ter to enter (since it is only nurses who can and are supposed to enter the
medication room), the transporter change the empty trolley to a full one
and leaves the ward with the rest of the rattling trolleys. The procedure
takes about 3 minutes.

At the round, a physician sees that one patient has a tab open in its medical
record for Abortion order (where the physician automatically comes when
closing another tab), and comments that “the patient is quite old for that”.
A nurse replies that “It has happened automatically in the medical record
system, it’s an empty tab created by accident.” (O)

A physician confuses a patient with another patient with the same name
during the round when walking to the patients. Then the physician says “so,
it was the back!” to the patient but the nurse then points to the patient’s leg
showing a great bandage, saying “no, the leg!”. (O)

The nurses are empathic, and the patients tell them they appreciate it. Ex-
ample: A nurse says that “I sometimes write ‘Goodnight’ on the medicine
cup at night along with the patient’s name and bed number, and one patient
pointed it out to me today saying that it wanted to save the cup with the
sweet message on. There you see how small things can matter.” (O)

Registration and intro talk (‘inskrivningssamtal’) is for an emergency ward
done at the emergency department (‘akutmottagningen’) and not at the
ward. (O)
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“It would be nice to automatically know if a patient had 0-HLR (meaning
HLR shouldn’t be performed in case of Cardiac Arrest) ” (SN)

At one ward they had a chair where the patients could be weight in, without
having to stand up. (O)

One patient had home care personnel with her: “world class luxury” said the
nurse. (O)
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Appendix 5: Swedish — English Healthcare Dictionary

Ward

Inpatient care
Outpatient care
Cardiac ward

Surgery department
Emergency department

GDP Healthcare centre

Nurse

Nurse assistant
Physician / Doctor
Physiotherapist

Nursing team

Pager
Medicine delivery

Medical records

PVC (Periferal venous catheter)
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Vardavdelning

Slutenvard

Oppenvird

Kardiologi / Hjirtavdelning
Operationsavdelningen
Akutmottagningen

Vardcentral

Sjukskéoterska
Underskoterska
Likare
Sjukgymnast

Vardlag

Personsokare
Medicindelning
Journal

PVK (Perifer venkateter)



Appendix 6: Workshop Brainstorming

Workshop Brainstorming - Grupp A
Oskar och Linnea

Examensarbete pa Teknisk Design pd Chalmers

Vad vi ska géra pa denna station:

- Vi vill ha en massa idéer, fiffiga 16sningar pé era vardagsproblem i ert

jobb.

- 2 Metoder, forst: ”Tank er...”

. Piminnelsemanick - hur, var, nir, varfor?

. Fotografiskt minne

. Karta ver var allt och alla dr - avstand, rum, upptagen...

Andra metoden:

”Lite mer specifik situation”
p

. Avbruten/Stord i en uppgift
. Patientkommunikation/-resa
. Overlimning mellan skift (?)

Workshop Brainstorming - Grupp B

Oskar och Linnea

Examensarbete pa Teknisk Design pd Chalmers
Vad vi ska géra pa denna station:

- Vi vill ha en massa idéer, fiffiga 16sningar pé era vardagsproblem i ert

jobb.
- 2 Metoder, forst:

”Tank er...”
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. Skirm i A4 - Visa vad som helst (det du 6nskar), Magisk upp-
hingning, birbar, vem, nir?

. Digitalt armband pa patient - Positionering, kommunikation,
vibrator, sensor, mm.

. Black box - Professor Balthazars universalmaskin: Input -> Out-

put

- Nigot du tinkt pa och skulle vilja ha

Andra metoden:

”Lite mer specifik situation”
p

. Patientkommunikation/-resa
. Overléimning mellan skift
. Avbruten/Stord i en uppgift ()
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