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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 
$VFRP�:LUHOHVV�VROXWLRQ��SDUWO\�DW�WKHLU�RIÀFH�LQ�*RWKHQEXUJ�

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. 

7KH�ÀQDO�UHVXOW�LV�D�VPDOO�KDQGKHOG�GHYLFH�FDOOHG�0(0FR��FRQVLVWLQJ�RI �D�VHW�RI �
functions which are enabled through the use of  the device and a mobile applica-
WLRQ�LQ�WKH�FRPSDQ\·V�QHZ�FRPPXQLFDWLRQ�SURGXFW��0(0FR�DLPV�WR�PLQLPLVH�WKH�
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 
DQG�LPSRUWDQW�LQIRUPDWLRQ�DERXW�WKH�KHDOWKFDUH�VHFWLRQ��)XUWKHU��D�WKRURXJK�ÀHOG�
VWXG\�ZDV�SODQQHG�DQG�FRQGXFWHG��LQYROYLQJ�VL[�ZDUGV�DW�ÀYH�GLIIHUHQW�KRVSLWDOV�LQ�
the Västra Götaland Region. All gathered information was analysed and divided 
into different areas. By sorting out problems and issues that were relevant for the 
WKHVLV��WZR�VHSDUDWH�WUDFNV�IRU�LGHD�JHQHUDWLRQ�ZHUH�LGHQWLÀHG��PHPRU\�DVVLVWDQFH�
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 
WRJHWKHU�ZLWK�WKH�FRPSDQ\��LW�ZDV�FKRVHQ�WR�SURFHHG�ZLWK�WKH�ÀHOG�RI �PHPRU\�DV-
VLVWDQFH��7KURXJK�PHUJLQJ�WZR�FRQFHSWV�RQH�ÀQDO�FRQFHSW�ZDV�FUHDWHG��$V�D�SDUW�
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-
SDQ\�SURYLGHG�LQSXW�XSRQ�WKH�UHOLDELOLW\�RI �WKH�GHVLJQ��)XUWKHU��WKH�ÀQDO�HYDOXD-
WLRQ�YHULÀHG�WKDW�WKH�WDUJHW�JURXS�ZDV�SOHDVHG�ZLWK�WKH�UHVXOW�DQG�WKDW�WKH�SURGXFW�
would solve an existing problem.
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1.1 Background

7KLV�0DVWHU�7KHVLV�KDV�EHHQ�H[HFXWHG�LQ�FRRSHUD-
tion with the client Ascom Wireless Solutions within 
WKH�ÀHOG�RI �PLVVLRQ�FULWLFDO�FRPPXQLFDWLRQ��$VFRP�
(below referred to as the company) designs, manu-
factures and sells communication equipment develo-
SHG�WR�IXOÀO�WKH�WRXJK�UHTXLUHPHQWV�RI �SURIHVVLRQDO�
XVHUV�ZRUNLQJ�LQ�FRQWH[WV�ZKHUH�HIÀFLHQW�FRPPX-
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 
DQG�EH�GHVLJQHG�VSHFLÀFDOO\�WR�IXOÀO�WKH�YDULRXV�
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-
WLHQWV·�KHDOWK�DQG�ZHOO�EHLQJ��1XUVHV�RSHUDWH�WR�WLJKW�
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 
PDFKLQHV��,W�FDQ�EH�D�YHU\�VRFLDO�DQG�HQJDJLQJ�MRE�
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 
FRPPXQLFDWLRQ�GLIÀFXOWLHV�WKDW�DULVH�LQ�D�KHDOWKFDUH�
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 
WKURXJK�WKH�GHYHORSPHQW�RI �D�GHVLJQ��,Q�WKLV�SUR-
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 
GHVLJQ�ZRXOG�IXOÀO�WKH�UHTXLUHPHQWV�IURP�WKH�FOLHQW��
which was that it should be innovative but still reali-
VDEOH�VHHQ�WR�ERWK�SURÀW�DQG�WHFKQLFDO�SRVVLELOLWLHV��
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/severe 
problems that arise for nurses related to com-
munication?

�� How can nurses’ needs that are related to their 
mental workload and communication with pa-
WLHQWV�EH�IXOÀOOHG�E\�D�GHVLJQ"

�� How can the improvement be done in a feasible 
way as a complement to the company’s new 
smartphone system?

�� +RZ�ZHOO�GRHV�WKH�GHVLJQ�UHVXOW�IXOÀO�WKH�UHTXL-
rements of  its’ intended users?   

1. Introduction
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1.3 Goals

7KH�JRDOV�RI �WKH�SURMHFW�ZHUH�WKH�IROORZLQJ�

�� )XOÀO�RQH�RU�VHYHUDO�RI �WKH�PDLQ�QHHGV�LGHQWL-
ÀHG�LQ�WKH�ÀHOG�VWXG\�RI �WKH�SURMHFW

�� 'HYHORS�D�GHVLJQ�ZKLFK�ZRXOG�EH�WHFKQRORJL-
FDOO\�UHDOLVDEOH�DQG�HFRQRPLFDOO\�EHQHÀFLDO�IRU�
the company

�� 0DWFK�WKH�GHVLJQ�WR�WKH�FRPSDQ\·V�SURGXFW�
portfolio

�� 0D[LPLVH�WKH�GXUDELOLW\�RI �WKH�GHVLJQ�RYHU�WLPH

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 
GHVLJQ�UHTXLULQJ�VRPH�DGGLWLRQDO�VSHFLÀFDWLRQ�EHIRUH�
being ready for production, the exact cost and price 
of  the product was not to be included as a delivera-
ble.

1.5 Priorities

7KH�PDMRU�IRFXV�DUHDV�LQ�WKH�SURMHFW�ZHUH��,Q�QR�
SDUWLFXODU�RUGHU���

�� 8VHU�EHQHÀWV��)RFXV�ZDV�VXSSRVHG�WR�EH�SXW�RQ�
this by continuous contact with users (nurses). 
3UREOHP�GHWHFWLRQ�DQG�VROXWLRQV�HYDOXDWLRQ�ZDV�
to be done together with them. User test of  
design solutions would also include actual users 
and therforee strengthen the outcome from a 
XVHU�EHQHÀW�SHUVSHFWLYH�

�� 0DUNHW��SURÀW�DQG�WHFKQLFDO�IHDVLELOLW\��ZRXOG�
be assured through interviews and contact with 
personnel at Ascom, to ensure the commercial 
viability.

�� ,QQRYDWLRQ�DQG�QRYHOW\�RI �VROXWLRQ��'LIIHUHQW�
brainstorming methods were supposed to be 
XVHG�WR�ÀQG�QHZ�SRVVLELOLWLHV�ZLWKLQ�FRPPXQL-
cation between nurses and patients which was 
yet unexplored. A comparably high level of  
innovation was also one of  the requirements 
from the company.

�� (QYLURQPHQW��E\�PDNLQJ�WKH�ÀQDO�VROXWLRQ�DV�
durable (considering function as well as aesthe-
WLFV��DQG�UHSDLUDEOH�DV�SRVVLEOH��(QYLURQPHQWDO�
sustainability was also a factor that both the 
FRQFHSWV�DQG�WKH�ÀQDO�WKH�GHVLJQ�ZHUH�WR�EH�
evaluated against.

1.6 Process

This master thesis project consisted of  the phases 
VHHQ�LQ�SLFWXUH������EHLQJ�6WDUW�XS��7KHRUHWLFDO�VWXG\��
)LHOG�VWXG\��,GHD�*HQHUDWLRQ��)XUWKHU�GHYHORSPHQW��
9LVXDOLVDWLRQ��DQG�'RFXPHQWDWLRQ�DQG�9DOLGDWLRQ��
The structure of  this report mainly follows the 
project process, with some minor exeptions. The 
7KHRUHWLFDO�VWXG\�LV�GLYLGHG�LQWR�&KDSWHU����7KHRU\�
DQG�&KDSWHU����3UHVWXG\��DQG�WKH�WKHRU\�FKDSWHU�KDV�
also been fed with additional theoretical input when 
needed throughout the whole project process. The 
,GHD�JHQHUDWLRQ�SKDVH�LV�GLYLGHG�LQWR�WZR�&KDSWHUV��
���,GHD�JHQHUDWLRQ�DQG����&RQFHSW�GHYHORSPHQW�

1. Introduction
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2. Theory
7KH�WKHRUHWLFDO�IUDPHZRUN�IRU�WKH�SURMHFW�LV�FRPSLOHG�LQ�WKLV�WKHRUHWLFDO�FKDSWHU��,QFOXGHG�LV�LQIRUPDWLRQ�
ZLWKLQ�VHYHUDO�GLIIHUHQW�ÀHOGV�ZKLFK�DUH�DOO�UHOHYDQW�IRU�WKH�VXEMHFW�DV�ZHOO�DV�IRU�WKH�GHVLJQ�UHVXOW�RI �WKLV�
VSHFLÀF�SURMHFW��7KH�FKDSWHU�DGGUHVVHV�FRQWHPSRUDU\�UHVHDUFK�DERXW�FRPPXQLFDWLRQ�LQ�D�KHDOWKFDUH�FRQWH[W��
usability and form, theory about the human memory and physical ergonomics.
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2.1 Communication in 
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 
WKH�SURMHFW�JURXS�LPSRUWDQW�LQVLJKWV�LQÁXHQFLQJ�WKH�
H[HFXWLRQ�RI �WKH�FRPLQJ�ÀHOG�VWXG\��DQG�WKH�ÀQGLQJV�
ZLWKLQ�HDFK�RI �WKH�ÀHOGV�RI �QXUVHV·�HQYLURQPHQW��
nurse- and patient communication and nurse-to-nur-
se communication are presented in this section.

2.1.1. Nurse environment

,Q�D�UHFHQW�VWXG\�FRQGXFWHG�E\�/LQGD�+��$LNHQ�HW�DO�
�������LW�LV�FODLPHG�WKDW�SRRU�KRVSLWDO�HQYLURQPHQWV�
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-
PHQW�RI �WKH�ZRUN�HQYLURQPHQW�ZRXOG�EH�EHQHÀFLDO�
if  not necessary for the patient care quality as well as 
for the nurse retention. 

$FFRUGLQJ�WR�$LNHQ·V�VWXG\�LQ�������EHWZHHQ�����
DQG�����RI �WKH�QXUVHV�DW�WKH�LQYHVWLJDWHG�8�6��
hospitals considered themselves to have poor work 
environments. The hospitals with pervaded better 
environment ranking also had a lower percentage 
RI �ZKR�ZHUH�GLVVDWLVÀHG�ZLWK�WKHLU�MREV�DQG�D�ORZHU�
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.

7KRXJK��DQRWKHU�VWXG\��$LNHQ�HW�DO��������VD\V�WKDW�
many of  the recent changes committed by hospital 
PDQDJHPHQW�KDYH�EHHQ�FRQÀJXUHG�WR�LPLWDWH�LQGX-
strial models of  productivity improvement, rather 
WKDQ�DGGUHVVLQJ�WKH�VSHFLÀF�FRQFHUQV�RI �WKH�QXUVHV��
Finally the authors say that in addition to concerns 
DERXW�FRQVWDQW�LQVXIÀFLHQW�KRVSLWDO�QXUVH�VWDIÀQJ��
“there is every reason to believe that the problems in 
work design and workforce management that are re-
ÁHFWHG�LQ�WKH�UHVSRQVHV�RI �WKH��������QXUVHV�LQ�RXU�
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 
EHWZHHQ�WKH�QXUVH�DQG�WKH�SDWLHQW��,W�LV�GHYHORSHG�
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-
GXDOO\�DGDSWHG�DFWLRQ�SODQV�VSHFLÀFDOO\�GHYHORSHG�IRU�
each patient could ease the patient’s rehabilitation. 
�/LOMHURRV�HW��DO�������

3DWLHQWV�SDUWLFLSDWLQJ�LQ�WKH�VWXG\�VDLG�WKDW�QXUVHV·�
mixture of  humour and skill generated an open 
DWPRVSKHUH��ZKLFK�IDFLOLWDWHG�GLVFXVVLRQV�RI �GLIÀFXOW�
WRSLFV��1XUVHV�ZHUH�DOVR�JHQHUDOO\�GHVFULEHG�DV�FDOP��
objective and professional, which made the patients 
worry 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 
VRPHWLPHV�GLIÀFXOW�WR�XQGHUVWDQG��DQG�WKH�SK\VLFL-
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 
RQH�SDWLHQW�H[SUHVVHG�WKDW��´7KHUH�ZDV�D�QXUVH�KHUH�
WDONLQJ��EXW�ZKDW�ZH�WDONHG�DERXW�,�KDUGO\�UHPHPEHU��
,W�ZDV�D�ELW�DERXW�WKH�GLVHDVH�DQG�ULVN�IDFWRUV�DQG�
that sort of  thing”.

How nurses introduced a conversation was seen as 
important for how well the patient would receive the 
LQIRUPDWLRQ��,I �WKH�QXUVH�VWDUWHG�ZLWK�VRPHWKLQJ�OLNH�
´,·P�VXUH�\RX·YH�KHDUG�WKLV�EHIRUHµ��WKH�SDWLHQW�LQ�
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 

2. Theory
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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 
DV�D�VDIHW\�QHW���/LOMHURRV�HW��DO�������

2.1.3 Nurse communication

According to an observation study that was carried 
RXW�E\�2KOVVRQ�DQG�3HUVVRQ�LQ���������WKH�ZULWWHQ�
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-
IXVH�SDWLHQW�GHVFULSWLRQV��2KOVVRQ·V�DQG�3HUVVRQ·V�
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 
WR�.ULVWRIIHUVHQ��������WKH�ZULWWHQ�GRFXPHQWDWLRQ�LV�
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. 
1HYHUWKHOHVV��DFFRUGLQJ�WR�(JJODQG�DQG�+HLQHPDQQ�
�������WKH�RUDO�UHSRUW�IXOÀOV�DQ�LPSRUWDQW�FRPSOH-
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  
KRZ�LQIRUPDWLRQ�ÁRZV�ZLWKLQ�KHDOWKFDUH�LQVWLWXWLRQV�
can go, and the two most fundamental ones are 
presented below.

Personal data law (Personuppgiftslagen)

3HUVRQXSSJLIWVODJHQ��3X/��LV�VLQFH������D�6ZHGLVK�
ODZ�WKDW�GHÀQHV�KRZ�LW�LV�DOORZHG�WR�FROOHFW��UHJLV-
ter, save and spread personal information about 
an individual. The essence of  the law is that any 

organisation collecting personal data should provide 
VXIÀFLHQW�LQIRUPDWLRQ�DERXW�ZKDW�LW�ZLOO�EH�XVHG�IRU��
�'DWDLQVSHNWLRQHQ��3HUVRQXSSJLIWVODJHQ�������

Patient-data law (Patientdatalagen)

Within healthcare, there are special rules regarding 
how personal information can be handled and it is 
UHJXODWHG�E\�WKH�SDWLHQW�GDWD�ODZ��YDOLG�VLQFH��������
,W�LQFOXGHV�L�D��WKDW�DQ�HPSOR\HH�ZLWKLQ�KHDOWK-
care can have access to patient data important for 
SHUIRUPLQJ�D�FDUH�UHODWHG�WDVN��7KLV�LV�FODULÀHG�E\�
authentication requirements and access control to 
WKH�LQIRUPDWLRQ���'DWDLQVSHNWLRQHQ��3DWLHQWGDWDOD-
JHQ�������

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 
VXIÀFLHQW�ÀQDO�UHVXOW�

2.2.1 Usability terms

8VDELOLW\�LV�FRPPRQO\�GHÀQHG�DV�

”... the extent to which a product can be used with 
HIIHFWLYHQHVV��HIÀFLHQF\�DQG�VDWLVIDFWLRQ�E\�VSHFLÀF�
XVHUV�WR�DFKLHYH�VSHFLÀF�JRDOV�LQ�D�VSHFLÀF�HQYLURQ-
PHQWµ��,62�',6���������

$FFRUGLQJ�WR�-RUGDQ��������HIIHFWLYHQHVV�PHDQV�WR�
ZKDW�H[WHQW�WKH�WDVN�V�FDQ�EH�SHUIRUPHG��(IÀFLHQF\�
describes the effort required to perform the task and 
VDWLVIDFWLRQ�WHOOV�KRZ�VDWLVÀHG�WKH�XVHUV�IHHO�ZKHQ�
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, 
HIÀFLHQF\�DQG�VDWLVIDFWLRQ�ZLWK�ZKLFK�D�VSHFLÀHG�
ÀUVW�WLPH�XVHU�FDQ�PDQDJH�VSHFLÀHG�WDVNV�ZLWK�
D�SURGXFW�RU�VHUYLFH��/HDUQDELOLW\�PHDVXUHV�KRZ�
learnable a system or design is, by measuring the 
HIIHFWLYHQHVV��HIÀFLHQF\�DQG�VDWLVIDFWLRQ�ZLWK�ZKLFK�D�
VSHFLÀHG�XVHU�SHUIRUPV�WDVNV�RQ�D�VSHFLÀHG�SURGXFW��
DIWHU�SUHYLRXV�XVH���-RUGDQ�������

2. Theory
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2.2.2 Gestalt laws

The gestalt laws describe how different visual pat-
terns are perceived. According to Boghard et.al 
��������WKHUH�DUH�GLIIHUHQW�GHÀQLWLRQV�RI �WKH�JHVWDOW�
laws, though four common laws are those which 
describe similarity, proximity, continuity and closure. 
7KHVH�IRXU�ODZV�DUH�LOOXVWUDWHG�LQ�SLFWXUH�������DQG�
H[SODLQHG�DFFRUGLQJ�WR�%RKJDUG��������

Similarity means that objects that have the same 
colour, form or size are perceived collectively. (see 
SLFWXUH������D�

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 
SLFWXUH������E�

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 
SLFWXUH������F�

Closure�H[SODLQV�KRZ�ÀJXUHV�WKDW�DUH�QRW�HQWLUHO\�
complete are often perceived as complete, and thus 
WKH\�FDQ�JHQHUDWH�D�PRUH�UHDOLVWLF�LPDJH�RI �WKH�ÀJX-
UH�WKDQ�ZKDW�LV�DFWXDOO\�VKRZHG���VHH�SLFWXUH������G�

2.2.3 Principles of Usable design

7KHUH�DUH�VHYHUDO�GHÀQLWLRQV�XSRQ�XVDEOH�GHVLJQ��DQG�
some important ones are described in this section 
DFFRUGLQJ�WR�-RUGDQ��������

Consistency��VD\V�WKDW�WKH�VDPH�V\PEROV��ÀJXUHV�DQG�
SODFHPHQWV�VKRXOG�KDYH�WKH�VDPH�VLJQLÀFDWLRQ�
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,�GHÀQHV�WKH�SHUFHLYHG�FRQWURO�WKH�XVHU�
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.

2. Theory

Picture 2.2.3b: ProximityPicture 2.2.3a: Similarity

Picture 2.2.3c: ContinuityPicture 2.2.3c: Closure
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2.3.4 Clustering

(OZLQ�H[SODLQV�FOXVWHULQJ�DV�D�ZD\�RI �VWUXFWXULQJ�IRU�
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

3URGXFW�GHVLJQ�LV�RQH�RI �WKH�IXQGDPHQWDO�SDUWV�RI �
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 
VKRXOG�FRQVLGHU�D�QXPEHU�RI �GLIIHUHQW�DVSHFWV��(I-
ÀFLHQW�SRZHU�WUDQVPLVVLRQ�LV�LPSRUWDQW��DV�ZHOO�DV�
the user’s comfort, control over the product and a 
formal expression signalling how to hold and use it. 
�%RKJDUG�HW�DO��������

,I �D�URWDWLRQDO�PRYHPHQW��D�WRUTXH��RI �JUHDW�SRZHU�
is to be transmitted along an axis that is grasped by a 
KDQG��WKH�RSWLPDO�GLDPHWHU�RI �WKH�D[LV�LV�DURXQG����
PP���3KHDVDQW��������7KH�SRZHU�RI �D�JULS�GHSHQGV�
on which grip type that is needed. For instance, a 
'LDJRQDOO\�IXOO�KDQG�JULS��VHH�SLFWXUH��������LV�FRP-
SDUDEO\�SRZHUIXO��ZLWK�D�PD[LPXP�SRZHU�RI �����1�
DQG�����1�IRU�PHQ�DQG�ZRPHQ�UHVSHFWLYHO\���%RK-
JDUG�HW�DO��������([FHSW�IRU�WKH�DQJOHG�ZULVW��WKH�
hand’s position in this grip is also quite close to the 
KDQGV�QDWXUDO�SRVLWLRQ�GHVFULEHG�LQ�3KHDVDQW��������

Sizes of  hands can vary substantially between indivi-
duals as well as with gender. A table over two basic 
KDQG�PHDVXUHV�LQ��PP��FDQ�EH�VHHQ�LQ�WDEOH��������
where perc. is an abbreviation for percentile. Ac-
FRUGLQJ�WR�6RFLDOVW\UHOVHQ�����������RXW�RI ����QXUVHV�
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.

2.3 Memory 

7KH�GHVLJQ�UHVXOW��GHVFULEHG�LQ�FKDSWHU����5HVXOW��
deals with memory assistance to some extent. Of  
this reason, it was seen as advantageous to use 
WKHRU\�ZLWKLQ�WKH�ÀHOG�LQ�WKH�FRQFHSW�GHYHORSPHQW�
about how the human memory works. This section 
describes some relevant terms within the research 
area memory.

2.3.1 Short term memory

$V�1HOVRQ�&RZDQ��������GHVFULEHV�LQ�´7KH�0DJLFDO�
0\VWHU\�)RXU��+RZ�LV�:RUNLQJ�0HPRU\�&DSDFLW\�
/LPLWHG��DQG�:K\"µ�*�$�0LOOHU�VXJJHVWHG�LQ������
that an average human could remember seven (+/- 
two) chunks in short-term memory. According to 
ERWK�1HOVRQ�DQG�(EED�(OZLQ��������ODWHU�UHVHDU-
ches have shown that there could be a more precise 
FDSDFLW\�OLPLW��DW�WKUHH�WR�ÀYH�FKXQNV��)XUWKHU��WKRVH�
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

,Q�������(EED�(OZLQ�GHVFULEHG�WKH�WHUP�UHWULHYDO�
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. 

)XUWKHU��(OZLQ�VD\V�WKH�HQYLURQPHQW�FRXOG�LQLWLDWH�
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

$FFRUGLQJ�WR�3DVFDOH�0LFKHORQ��������D�FRPPRQO\�
used method to increase the memory capacity, is to 
FUHDWH�VWURQJ�YLVXDO�OLQNV�EHWZHHQ�D�VSHFLÀF�REMHFW�
and the thing to remember. This could be any ob-
ject, for instance a green jacket, which then be hung 
on a imagined laundry line, and by associating things 
to remember with the jacket, a strong memory will 
EH�FUHDWHG��$OVR�(EED�(OZLQ��������VSHDNV�DERXW�
visualisation as an important memory encoding 
method

2. Theory
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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 
DSSUR[������RI �DOO�VHQVRU\�LQSXW�JRHV�WKURXJK�WKH�
eyes. Symbols in interfaces have to be clear and big 
enough for the user of  the interface to be able to 
VHH�DQG�SHUFHLYH�WKH�V\PEROV��/HWWHUV�DUH�D�FRPPRQ�
type of  symbols, and they are recommended by San-
GHUV�DQG�0F&RUPLFN��������WR�EH�DW�OHDVW�DURXQG�����
mm high when being read from a reading distance 
RI �����PP���%RKJDUG�HW�DO��������

With increasing age the visual ability is commonly 
GHFUHDVHG��ZKLFK�FDQ�FDXVH�GLIÀFXOWLHV�WR�UHDG�WH[W�
DQG�VHH�V\PEROV��HVSHFLDOO\�LQ�VPDOO�VFDOH��'DUURFK��
HW�DO���������KDYH�ORRNHG�LQWR�IDYRXUHG�IRQW�VL]HV�RQ�
small screens of  people in different age groups, and 
IRXQG�WKDW�D�IRQW�VL]H�UDQJH�EHWZHHQ����DQG����ZDV�
LQ�JHQHUDO�SUHIHUUHG��������\UV����ZKLOH�ROGHU�SHRSOH�
�������\UV���VSRNH�PRVW�SRVLWLYHO\�DERXW�VL]H�����
�'DUURFK��HW�DO�������

Colours of  interfaces should according to Boh-
JDUG��HW�DO���������EH�XVHG�ZLWK�FDXWLRQ�DQG�RQO\�
WR�HQKDQFH�VSHFLÀFDOO\�LPSRUWDQW�LQIRUPDWLRQ�DV�D�
complement to a symbol or text. They promote that 
interface design should primarily be done in grey 
scale.

2. Theory

Picture 2.4.1: Diagonally full hand grip 
(Bohgard et.al, 2008)

Table 2.4.1: Hand sizes

   

Percentile 5  50  95  5  50  95

Hand length 159
 

174 189
 

173
 

189
 

205

Hand breath (metacarpal) 69 76 83 78 87 95

Female MaleMeasures/Gender
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3. Prestudy
Several extensive user studies have been conducted by the company during the past few years. Therforee it 
ZDV�VHHQ�DV�DGYDQWDJHRXV�IRU�WKH�7KHVLV�SURMHFW�WR�EHQHÀW�IURP�WKDW�UHVHDUFK�DV�PXFK�DV�SRVVLEOH�WR�HQ-
VXUH�D�JRRG�HQG�UHVXOW��HYHQ�WKRXJK�WKH�VWXGLHV�WKHPVHOYHV�ZHUH�RULJLQDOO\�SODQQHG�WR�SLQSRLQW�WKH�VSHFLÀF�
requirements for the smartphone concept itself. To go through this documentation was also a suitable way 
RI �LGHQWLI\LQJ�SRVVLEOH�DUHDV�WR�ORRN�IXUWKHU�LQWR�GXULQJ�WKH�FRPLQJ�ÀHOG�VWXGLHV�RI �WKH�SURMHFW�ZKLFK�ZRXOG�
IRFXV�VSHFLÀFDOO\�RQ�DFFHVVRULHV�WR�WKH�VPDUWSKRQH�FRQFHSW��+HQFH�WKH�LQIRUPDWLRQ�JDWKHULQJ�RI �WKLV�SURMHFW�
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-
YHULQJ�,WDO\��)UDQFH��8.��WKH�1HWKHUODQGV��86�DQG�6ZHGHQ��6LQFH�WKH�VPDUWSKRQH�FRQFHSW�LV�GLUHFWHG�WRZDUGV�
nurses, the user studies of  the company have primarily been investigating that user group.

7KLV�FKDSWHU�GHVFULEHV�VRPH�FRPSLOHG�ÀQGLQJV�RI �WKH�SUHYLRXV�XVHU�VWXGLHV�RI �ZKLFK�DUH�LQWHUHVWLQJ�IURP�DQ�
accessories perspective. The information sources of  the chapter are in the format of  written and oral internal 
FRPSDQ\�PDWHULDO��DQG�WKHUIRUHH�WKH�VSHFLÀF�UHIHUHQFHV�DUH�QRW�JLYHQ��7KH�RQO\�H[HSWLRQ�IURP�WKLV�LV�VHFWLRQ�
����ZKLFK�FRQVLVWV�RI �ÀQGLQJV�IURP�UHVHDUFK�RQ�WKH�FXUUHQW�QDWLRQDO�GHEDWH�LQ�6ZHGHQ�DERXW�KHDOWK�FDUH�DQG�
nurses’ working conditions, and there the sources are newspaper articles and authority reports. 
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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. 

3LFWXUH�������VKRZV�H[DPSOHV�RI �ZKDW�WKH�GLIIH-
rent departments can be and the care they provide. 
7KH�LQIRUPDWLRQ�ÁRZV�KDYH�WKH�PRVW�FRPSOLFDWHG�
VWUXFWXUH�LQ�WKH�&RQVXPHU�,QSDWLHQW�GHSDUWPHQWV��
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.

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 

1XUVHV�ZRUNLQJ�DW�D�ZDUG�KDYH�VHYHUDO�GLIIHUHQW�
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 
WKURXJKRXW�WKH�ZRUNLQJ�GD\��3KRQHV�DUH�XVHG�PDLQO\�
to call colleagues in and outside the ward, relatives 
to patients and other parts of  the healthcare system. 
,W�LV�FRPPRQ�WR�XVH�SDJHUV�DV�D�PHDQ�IRU�LQWHUQDO�
FRPPXQLFDWLRQ��DQG�D�SDJHU�FDQ�DOVR�EH�FRQÀJXUHG�
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.

,I �D�SDWLHQW�ZDQWV�WR�VXPPRQ�D�QXUVH��LW�FDQ�XVH�WKH�
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). 

0DQ\�ZDUGV�DOVR�KDYH�DQ�DODUP��DQG�QXUVH�SUHVHQFH�
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 
RU�QRW��(YHU\�SDWLHQW�URRP�KDV�WZR�EXWWRQV�QH[W�WR�

3. Prestudy

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

Inpatient

Outpatient

Consumer Provider

Emegency 
department

LAB at GP 
Healthcare centre

X-ray department 
at hospitalMedicine ward
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the door on the inside of  the room, one green (pre-
sence) and one red (emergency alarm), see picture 
�����D��7KH�ÀUVW�QXUVH�HQWHULQJ�WKH�URRP�LV�VXSSR-
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 corri-
dor can know if  any nurse is in there without having 
WR�FKHFN�WKHPVHOYHV��VHH�SLFWXUH������E�

3.2 The client company

Ascom Wireless Solutions is a relatively large 
company which (as previously mentioned) designs, 
PDQXIDFWXUHV�DQG�VHOOV�SURGXFWV�ZLWKLQ�WKH�ÀHOG�RI �
mission critical communication. The company has 
�����HPSOR\HHV�ZRUOGZLGH�DQG�LV�EDVHG�LQ�*RWK-
HQEXUJ��6ZHGHQ�ZKHUH�DOVR�WKH�PDLQ�SDUW�RI �5	'�
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 
IRUP�QHWZRUN�HTXLSPHQW�WKDW�LV�LQVWDOOHG�DW�VSHFLÀF�
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.

3. Prestudy

Picture 3.1.3a: Button unit in patient room

Picture 3.1.3b: Corridor display

Picture 3.3.4: Scrubs
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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 
WKDQ�H[SOLFLWO\�DGDSWHG�WR�DQ\�VSHFLÀF�XVH�DUHD��
7KH�FRPSDQ\�KDV�LGHQWLÀHG�D�QHHG�IRU�D�SHUVRQDO�
communication product similar to a phone and a 
SDJHU��EXW�WKDW�LV�VSHFLÀFDOO\�GHYHORSHG�IRU�QXUVHV�
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  
WKH�VPDUWSKRQH�FRQFHSW�LV�FXUUHQWO\�0<FR��ZKLFK�LV�
the term that will be used in the coming chapters of  
the report. Since the thesis project aims to design an 
DFFHVVRU\�WR�WKH�0<FR�FRQFHSW��D�GHVFULSWLRQ�RI �WKH�
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  
GLUHFW�DODUPV�DQG�FDOOV�UHODWHG�WR�VSHFLÀF�SDWLHQWV��
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 oppor-
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

7KH�0<FR�FRQFHSW�LV�LQ�LWV�SK\VLFDO�IRUPDW�DV�SUH-
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 
FORWKHV��,W�GLIIHUV�KRZHYHU�IURP�DQ�RUGLQDU\�SKRQH�
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

&RQFHUQLQJ�IXQFWLRQV��WKH�0<FR�FRQFHSW�LV�VXSSR-
sed to be similar to an advanced pager enabling the 
user to receive personal alarms of  different kinds, 
QXUVH�FDOOV�DQG�YDULRXV�QRWLÀFDWLRQV��,Q�FRQWUDVW�WR�
the currently most common alarm system at wards 
which attracts the attention of  everyone working in 
D�ZDUG�ZKHQ�DQ�DODUP�JRHV�RII��0<FR�LV�PHDQW�WR�
KDYH�WKH�SRVVLELOLW\�WR�EH�FRQÀJXUHG�WR�RQO\�UHFHLYH�
WKH�DODUPV�WKDW�FRQFHUQ�WKH�VSHFLÀF�QXUVH�FDUU\LQJ�
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, 
UHVSRQG�WR�DODUPV�DV�ZHOO�DV�EHQHÀW�IURP�RWKHU�DGGL-
tional functions that are useful for a nurse in a hos-
SLWDO�ZDUG��0<FR�LV�VXSSRVHG�WR�DOORZ�WH[W��DV�ZHOO�
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- 
DQG�QRWLÀFDWLRQ�W\SHV�ULJKW�

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-
QH�GHYLFH�ZLOO�QRW�EH�SHUVRQDO�IRU�D�VSHFLÀF�QXUVH��
but be used by different nurses from shift to shift. 
(DFK�VPDUWSKRQH�ZLOO�EH�FRQQHFWHG�WR�D�´QXUVH�
LGHQWLW\µ��ZKLFK�HQDEOHV�DODUPV�WR�EH�FRQÀJXUHG�
H[SOLFLWO\�WR�EH�GLUHFWHG�WRZDUGV�VSHFLÀF�LGHQWLW\��
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 
��������7KH�FRORXUV��OHQJWK�RI �VKLUW�DQG�SODFHPHQW�
of  pockets differ slightly between different wards 
and countries, but the overall design and function 
LV�VWDQGDUGLVHG��7KH�0<FR�GHYLFH�LV�PHDQW�WR�EH�
carried inside a pocket of  the shirt, fastened by a clip 
on the product and placed relatively accessible for 
the carrier to reach.

3. Prestudy
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there are at least two people within a nursing team. 
,I �D�QXUVH�QHHGV�DGGLWLRQDO�KHOS�ZLWK�WKH�FDUH�RI �
their patients it is also very common for the nurses 
and nurse assistants from other nursing teams to as-
sist their colleagues.

,Q�WKHLU�ZRUN�DW�D�ZDUG�QXUVHV�XVH�D�ORW�RI �GLIIHUHQW�
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 
LV�DOVR�D�PDMRU�SDUW�RI �WKH�MRE��1XUVHV�IUHTXHQWO\�
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 
WDVNV�WR�NHHS�LQ�PLQG�DQG�GR��1XUVHV�DUH�YHU\�RIWHQ�
LQWHUUXSWHG��ERWK�E\�DODUPV��SDWLHQWV��FROOHDJXHV�
and others, and therforee they are highly skilled at 
prioritising and re-prioritising tasks and information 
ÁRZV�ZKHQHYHU�QHHGHG��7KH\�ZDON�DURXQG�WKH�ZDUG�
D�ORW�GXULQJ�HYHU\�VKLIW��ZKLFK�LV�H[SUHVVHG�LQ�D�ÀHOG�
study as “nurses walk constantly”. The vast majority 
of  the alarms of  systems installed at a ward that 
UHDFK�D�VSHFLÀF�QXUVH��VHH��������DUH�HLWKHU�IDOVH�RU�
not of  particular interest of  that nurse, and this can, 
LQ�WXUQ��FDXVH�VR�FDOOHG�DODUP�IDWLJXH��,W�PHDQV�WKDW�
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 
DV��������RI �WKH�DODUPV�WKDW�UHDFK�D�VSHFLÀF�QXUVH�

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. 
1HYHUWKHOHVV�WKHUH�LV�D�VWURQJ�ZLVK�IURP�QXUVHV�LQ-
WHUYLHZHG�LQ�WKH�SUHYLRXV�ÀHOG�VWXGLHV�WR�KDYH�PRUH�
time for talking to and taking care of  each patient.

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 
RU�WKH�PD[LPXP�XVH�WLPH��:LWKLQ�WKH�ÀUVW�FDWHJRU\�
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 accessories 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. 
([WUD�FKDUJHUV�IRU�WKH�SURGXFWV�DUH�DOVR�FODVVLÀHG�DV�
accessories and can be purchased separately. There 
are two types of  chargers, single chargers for one 
SURGXFW��PDLQO\�GHVLJQHG�WR�EH�SODFHG�RQ�D�ÁDW�
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 
RXWZRUQ��,Q�DGGLWLRQ�WR�WKLV��FRORXUHG��H[FKDQJHDEOH�
front plates for the phones are offered as accesso-
ULHV�WR�HDVH�LGHQWLÀFDWLRQ�E\�WKH�XVHUV�RI �D�VSHFLÀF�
phone among other phones (without having to look 
DW�WKH�VFUHHQ�ZKHUH�DQ�LGHQWLÀFDWLRQ�WH[W�VXFK�DV�D�
name/ward 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

1XUVHV�DW�KRVSLWDO�ZDUGV�RIWHQ�ZRUN�LQ�VR�FDOOHG�
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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To work as a nurse (Ascom’s image bank (2013))
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WKH�VDYLQJ�REOLJDWLRQV�DQG�LQFUHDVHG�HIÀFLHQF\�ZLWK�
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-
PHU�WLPH��DQG�DFFRUGLQJ�WR�=DUHPED·V�DUWLFOH������E��
Sweden has less than half  the amount of  beds per 
FDSLWD�WKDQ�DW�OHDVW�QLQH�RWKHU�(XURSHDQ�FRXQWULHV�

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 
UHODWLYHO\�VPDOO�FKDQJH�WKURXJK�XVH�RI �PRUH�HIÀFLHQW�
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 
$QDO\VLV��¶P\QGLJKHWHQ�I|U�9nUGDQDO\V·��SUHVHQWHG�D�
UHSRUW�E\�'RFWHXU�DQG�&RXOWHU�LQ������DERXW�SDWLHQW�
centeredness in Sweden’s health system, containing 
a thorough analysis of  the current state. Some of  
WKH�PDLQ�GLIÀFXOWLHV�GHVFULEHG�LQ�WKH�UHSRUW�DUH�WKDW�
“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”. 
9nUGDQDO\V�SRLQWV�RXW�WKDW�´:KLOH�HYLGHQFH�UHJDU-
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”. 
$QRWKHU�LQWHUHVWLQJ�ÀQGLQJ�SUHVHQWHG�LV� $́FFRUGLQJ�
to the views of  experts interviewed for this study, 
Swedish health care is organized for administrative 
convenience rather than patient or even provider 
FRQYHQLHQFH�µ�'RFWHXU�DQG�&RXOWHU�������

3.4.2 Ranking of functions of Smartphone 
concept

7KH�SUHYLRXV�ÀHOG�VWXGLHV�KDYH�DGGUHVVHG�ERWK�
needs and requirements of  the user group and also 
ZKLFK�VSHFLÀF�IXQFWLRQV�WKDW�QXUVHV�DW�KRVSLWDO�
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 
LQWHUQDWLRQDO�ÀHOG�VWXGLHV��,Q�JHQHUDO��VRPH�QDWLRQDO�
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. 
)XQFWLRQV�DV�´7R�GR�OLVW�ZLWK�UHPLQGHUµ��´/RFDOLVH�
colleagues”, “Write patient notes” and “Timer” were 
DOVR�SULRULWLVHG�UHODWLYHO\�KLJK��EHWZHHQ���DQG���RQ�
VFDOH�IURP���WR����ZHUH���PHDQV�7RWDOO\�XQQHFHVVDU\��
DQG���PHDQV�:RXOG�ORYH�WR�KDYH��

3.5 External voices

'XULQJ�WKH�SDVW�IHZ�\HDUV�DW�WKH�WLPH�IRU�WKLV�
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 
EULHÁ\�GHVFULEHG�LQ�WKLV�VHFWLRQ��(YHQ�WKRXJK�WKH�
potential problems themselves are often the same 
for nurses and patients, the consequences can vary 
DQG�WKHUIRUHH�WKLV�VHFWLRQ�LV�GLYLGHG�LQWR�1XUVHV·�
SHUVSHFWLYH�DQG�3DWLHQWV·�SHUVSHFWLYH�

3.5.1 Nurses’ perspective

7KH�DUWLFOH�VHULHV�LQ�IRXU�SDUWV�E\�=DUHPED��������
LQ�WKH�QHZVSDSHU�'DJHQV�1\KHWHU�GHVFULEHV�KRZ�
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 hände med det sunda fönuftet?” (Swedish 
IRU�¶:KDW�KDSSHQHG�WR�FRPPRQ�VHQVH"·�������D���
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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  
LQIRUPDWLRQ��7KH�ÀQGLQJV�WKDW�VHUYHG�DV�GLUHFW�LQSXW�
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 
LQ�DQ\�RI �WKH�FRPSDQ\·V�ÀHOG�VWXGLHV�

3.6.1 Problems not yet addressed by the 
smartphone concept

0RVW�RI �WKH�IXQFWLRQV�UHTXHVWHG�LQ�WKH�FRPSDQ\·V�
ÀHOG�VWXGLHV��VHH�PDLQO\�VHFWLRQ������KDG�DOUHDG\�
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 !eld studies

Following the prestudy of  the project was an own, 
SURMHFW�VSHFLÀF�ÀHOG�VWXG\��GHVFULEHG�LQ�&KDSWHU�����
EDVHG�RQ�WKH�SUHYLRXV�RQHV��DQG�VLQFH�VSHFLÀF�XVHU�
requirements on accessories in particular had not yet 
been addressed by the company, it was a main pur-
SRVH�RI �WKH�ÀHOG�VWXG\�WR�LQYHVWLJDWH�WKLV�QHZ�DUHD��
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
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4. Field study
:KHQ�WKH�WKHRUHWLFDO�VWXG\�ZDV�ÀQLVKHG��GRFXPHQWHG�LQ����3UHVWXG\�DQG�DOVR�SDUWV�RI ����7KHRU\���WKH�QH[W�
VWHS�RI �WKH�SURMHFW�ZDV�WR�GR�DQ�RZQ�ÀHOG�VWXG\�VSHFLÀFDOO\�DGDSWHG�WR�WKH�VFRSH�RI �WKH�WKHVLV�SURMHFW��7KH�
DLP�RI �WKH�ÀHOG�VWXG\�ZDV�WR�WKURXJK�LQWHUYLHZV��REVHUYDWLRQV�DQG�VXUYH\V�LGHQWLI\�SRWHQWLDO�SUREOHPV�DQG�
SUREOHP�DUHDV�WKDW�QXUVHV�KDYH�ZKHQ�ZRUNLQJ�DW�D�KRVSLWDO�ZDUG��%\�GLYLGLQJ�DOO�ÀQGLQJV�LQWR�GLIIHUHQW�DUHDV��
DQG�WKHUHDIWHU�DQDO\VH�WKH�DUHDV�IXUWKHU��WKH�ÀQDO�RXWFRPH�RI �WKH�VWXG\�ZDV�LQWHQGHG�WR�EH�D�GLVWLQFW�GHVFULS-
tion of  one or a couple of  problem areas assumed to be solvable within the frames of  the thesis project.

KJ 1
KJ 2

2 main areas

Outcome theoretical study

Interviews Observations Surveys

part pres.

Outcome !eld study
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4.1 Methods and process 

4.1.1 KJ analysis I

7R�EXLOG�D�IRXQGDWLRQ�IRU�WKH�ÀHOG�VWXG\��D�.-�
analysis was performed upon the outcome of  the 
theoretical study. 

$�.-�DQDO\VLV�LV�D�PHWKRG�XVHG�IRU�FDWHJRULVLQJ�DQG�
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. 
�6WUDNHU�������

7KURXJKRXW�WKH�SURMHFW��D�UHGXFHG�YHUVLRQ�RI �D�.-�
DQDO\VLV�ZDV�XVHG�WZLFH��ÀUVWO\�WR�LGHQWLI\�WKH�PDLQ�
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 
VXUYH\V���6HH�SLFWXUH�������

:KHQ�VWDUWLQJ�XS�WKH�ÀUVW�.-�DQDO\VLV��TXRWHV�DQG�
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 
VWHS��,Q�DGGLWLRQ�WR�WKH�PDLQ�DUHDV��ZKLFK�FRQWDLQHG�
the majority of  the gathered information, there were 
also some smaller groups and sub-groups consisting 
RI �OHVV�VSHFLÀF�LQIRUPDWLRQ�

4.1.2 Interviews

,QWHUYLHZV�ZLWKLQ�WKH�ÀHOG�VWXG\�ZHUH�KHOG�IRU�VHYH-
UDO�UHDVRQV��WR�JHW�D�GHHSHQHG�JHQHUDO�XQGHUVWDQGLQJ�
of  how nurses communicate and work, to get more 
LQIRUPDWLRQ�ZLWKLQ�WKH�LGHQWLÀHG�DUHDV�RI �LQWHUHVW��
DQG�WR�ÀOO�JDSV�IURP�WKH�WKHRUHWLFDO�VWXG\�

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

ZKR�KDYH�H[SHULHQFH�IURP�WKH�DFWXDO�ÀHOG�RI �LQWH-
rest. The interviews could be performed individually 
or in a group. Typically, there are three categories of  
LQWHUYLHZV�

�� Unstructured, meaning that the user and the 
interviewer discuss around a subject, without 
DQ\�SUHGHÀQHG�TXHVWLRQV�

�� Semi structured, implies that the interviewee 
RSHQO\�DQVZHUV�WR�SUHGHÀQHG�TXHVWLRQV��DQG�WKH�
interviewer has the possibility to dig deeper into 
a subject by asking supplementary questions.

�� Structured, where the responder has to choose 
EHWZHHQ�SUHGHÀQHG�DQVZHUV�WR�VSHFLÀHG�TXHV-
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 
DVN�OHDGLQJ�TXHVWLRQV���-RUGDQ�������

4. Field study

Picture 4.1.1: KJ analysis 1
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7R�ÀQG�ZDUGV�WKDW�ZRXOG�EH�VXLWDEOH�IRU�LQWHUYLHZV��
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 
FRQFHSW�OLNH�0<FR�

$OWRJHWKHU��ÀYH�ZDUGV�ZHUH�YLVLWHG��DQG�WKH�DJJUH-
JDWH�QXPEHU�RI �LQWHUYLHZHHV�ZDV�QLQH��0RVW�RI �WKH�
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 
EHWZHHQ�WKH�LQWHUYLHZHHV��RQH�ZDV�KHDG�RI �WKH�ZDUG��
WKUHH�ZHUH�FRRUGLQDWRU�QXUVHV�DQG�ÀYH�ZHUH�UHJXODU�
QXUVHV��7KH�DJH�YDULHG�EHWZHHQ����DQG����\HDUV��DQG�
the professional experience from working as a nurse 
YDULHG�EHWZHHQ�WKUHH�\HDUV�XS�WR�DERXW����\HDUV��$OO�
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-
WLFDO�VWXG\�DQG�WKH�.-�DQDO\VLV�KDG�IRUPHG�WKH�EDVLF�
problem areas to be investigated during the user 
study, most of  the open questions asked during the 
LQWHUYLHZV�DGGUHVVHG�WKHVH�VSHFLÀFDOO\�GHÀQHG�DUHDV�

$IWHU�WKH�ÀUVW�LQWHUYLHZ�D�IHZ�TXHVWLRQV�ZHUH�UHPR-
ved or changed, making the following interviews 
PRUH�HIIHFWLYH�DQG�WDUJHWHG�DW�ÀQGLQJ�UHOHYDQW�LQIRU-
mation.  The main changes were done to put less fo-
cus on the subject of  alarms, something that was not 
PHDQW�WR�EH�D�PDLQ�VXEMHFW�IRU�WKH�ÀHOG�VWXG\�VLQFH�
WKH�FRPSDQ\·V�SUHYLRXV�ÀHOG�VWXGLHV�KDG�LQYHVWLJD-
ted this problem thoroughly and the smartphone 
concept itself  would also focus on addressing it. 
7KLV�VXEMHFW�VWLOO�VWROH�WLPH�GXULQJ�WKH�ÀUVW�LQWHUYLHZ�
though, since some communication problems often 
existed (at the wards) related to alarms. 

$OO�LQWHUYLHZV�WRRN�EHWZHHQ����DQG����PLQXWHV��
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 
$SSHQGL[���

4.1.3 Intermediate presentation of !eld study

0LGZD\�WKURXJK�WKH�ÀHOG�VWXG\��DIWHU���LQWHUYLHZV���
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 
ZKLFK�WKH�LGHQWLÀHG�DUHDV�RI �LQWHUHVW�ZHUH��,Q�DGGL-
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 
DQG�WKH�ÀQDO�LQWHUYLHZ�ZRXOG�SULRULWLVH�WKUHH�PDLQ�
DUHDV��7KHVH�DUHDV�RI �LQWHUHVW�ZHUH�LGHQWLÀHG�WKURXJK�
a combination of  the information gathered during 
the initial prestudy and during the interviews. Alt-
KRXJK�RWKHU�DUHDV�ZHUH�LGHQWLÀHG�DV�ZHOO�WKH�FRQFOX-
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 
VXUYH\V�WDUJHWHG�VSHFLÀFDOO\�WRZDUGV�IRUPHU�SDWLHQWV�
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

2EVHUYDWLRQ�LV�D�PHWKRG�IRU�LQYHVWLJDWLQJ�D�VSHFLÀF�
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. 
7KH�VKDGRZ�FRXOG�WKHUHE\�EHQHÀW�IURP�REVHUYLQJ�
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 
LQWHUYLHZ���4XLQODQ��������

4. Field study
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7KURXJKRXW�WKH�ÀHOG�VWXG\�SKDVH��VKDGRZLQJV�ZHUH�
FRQGXFWHG�ERWK�DW�.XQJlOY��DQG�8GGHYDOOD�+RVSL-
tal.  A picture from an observation can be seen in 
SLFWXUH��������7KH�PDLQ�IRFXV�ZDV�WR�LGHQWLI\�VSHFLÀF�
SUREOHPV�ZLWKLQ�DOO�RI �WKH�WKUHH�ÀHOGV�FKRVHQ�DIWHU�
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.

Kungälv

$W�.XQJlOY�+RVSLWDO�RQH�RI �WKH�SURMHFW�JURXS�
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 
H[SHULHQFH��WKH\�KDG�ZRUNHG�DV�QXUVHV�IRU�ÀYH�\HDUV��
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. 

3DWLHQWV�ZHUH�LQ�WKH�QRWHV�QDPHG�DIWHU�WKHLU�SRVLWLRQ�
DW�WKH�ZDUG��RQ�WKH�IRUPDW�RI �URRP�EHG���ERWK�VLQFH�
that is how the nurses named them, but also to with-
hold their anonymity in the notes.

Uddevalla

The two observations at Uddevalla hospital were 
FRQGXFWHG�GXULQJ�D�GD\�VKLIW�EHWZHHQ������DP�DQG�
����SP��2QH�RI �WKH�VKDGRZHG�QXUVHV�ZRUNHG�DV�D�
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 
VKLIW�KDG�DERXW����\HDUV�RI �H[SHULHQFH��ZKLOVW�WKH�
RWKHU�QXUVH�KDG�DERXW����\HDUV�RI �H[SHULHQFH�

A difference comparing this ward to the ward at 
.XQJlOY�+RVSLWDO�ZDV�WKH\�KHUH�KDG�D����PLQXWHV�
morning meeting in the beginning of  the shift. 
'XULQJ�WKH�PHHWLQJ�WKH�QXUVH�FRRUGLQDWRU�VSRNH�
about special events during the day, if  a patient 
needed special treatment, food restrictions etceteras.  

/LNHZLVH�WKH�REVHUYDWLRQ�VWXG\�LQ�.XQJlOY��QRWHV�
and time stamps were taken during the whole ses-
sion, although some information unnecessary for 
the project was left out. 

4. Field study
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,Q�WRWDO�WKHUH�ZHUH����UHVSRQVHV�WR�WKH�VXUYH\�WR�
people who had been patients hospitalised within 
the latest year. The majority of  the respondents were 
LQ�WKH�DJH�EHWZHHQ�������\HDUV��EXW�RQH�SHUVRQ�ZDV�
EHWZHHQ����WR����\HDUV��7KH�FRPSOHPHQWDU\�VXUYH\�
IRU�QXUVHV�JRW����UHVSRQGV��7KH�SURIHVVLRQDO�H[SH-
rience among the nurse respondents varied between 
��PRQWKV�DQG���\HDUV��DQG�WKHLU�DJH�YDULHG�EHWZHHQ�
������\HDUV�

4.1.6 KJ analysis II

7KH�VHFRQG�.-�DQDO\VLV�FRQVLVWHG�RI �WKH�LQIRUPDWLRQ�
IURP�WKH�ODWHU�LQWHUYLHZV��QXPEHU������DQG�����WKH�
four shadowings, the patient- and the nurse survey. 
Since the main areas for those studies were based 
RQ�WKH�ÀUVW�.-�DQDO\VLV��D�KLJK�DPRXQW�RI �WKLV�QHZ�
LQIRUPDWLRQ�PDWFKHG�WKH�FDWHJRULHV�LQ�WKH�ÀUVW�.-�
DQDO\VLV�DQG�WKHUIRUHH�VROLGLÀHG�WKHVH��$OO�DUHDV�ZHUH�
DW�WKLV�SRLQW�ÀOOHG�ZLWK�TXRWHV�IURP�LQWHUYLHZV�DQG�
surveys, notes from observations and facts. Together 
WKH�ÀQGLQJV�FUHDWHG�D�FHUWDLQ�YLHZ�DQG�XQGHUVWDQ-
GLQJ�RI �HDFK�DUHD��DQG�SUREOHPV�ZLWKLQ�LW��(DFK�
ÀQGLQJ�DOVR�ZDV�JLYHQ�D�FODVVLÀFDWLRQ��GHSHQGLQJ�RQ�
ZKLFK�SDUW�RI �WKH�XVHU�VWXG\�LW�FDPH�IURP�

�,�� ,QWHUYLHZV

(O) Observations

�61�� 6XUYH\�1XUVH

�63�� 6XUYH\�3DWLHQW

4.1.7 Choice of area

$W�WKH�HQG�RI �WKH�ÀHOG�VWXG\��LW�EHFDPH�HYLGHQW�WR�
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 supervisor, it was decided to 
VRUW�RXW�RQH�RI �WKH�WKUHH�ÀHOGV��7KH�WZR�UHPDLQLQJ�
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 
ZHUH�VLJQLÀFDQW�IRU�WKHVH�WZR�DUHDV�

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. 
$OVR�RWKHU�ÀQGLQJV�UHGXFHG�WKH�LPSRUWDQFH�RI �VRPH�
DUHDV��OLNH�WKH�RQH�FDOOHG�,GHQWLÀFDWLRQ�RI �GHYLFH��
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.

/DWHU�RQ��WKH�ÀQGLQJV�IURP�WKH�REVHUYDWLRQV�ZHUH�
divided into the same areas as formed during the 
LQLWLDO�ÀHOG�VWXG\�SKDVH��

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 
UHÁHFWLRQ�IURP�WKH�UHVSRQGHU��6XUYH\V�FRXOG�EH�VHQW�
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 
WZR�GLIIHUHQW�XVHU�JURXSV��QXUVHV�DQG�SDWLHQWV��7KH�
survey towards nurses had similar questions as the 
interviews, although it was somewhat reduced and 
DQJOHG�WRZDUGV�WKH�LGHQWLÀHG�DUHDV�RI �LQWHUHVW�VXFK�
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 
WLPH"µ���IRU�DOO�VXUYH\V��VHH�$SSHQGL[���DQG���

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 
WRZDUGV�WKH�SDWLHQW·V�RZQ�H[SHULHQFH��IRU�LQVWDQFH�
how they felt like during their stay, what information 
they were asking for and what they eventually felt 
was missing or could be improved. 

4. Field study
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4.2 Result

$OO�LQIRUPDWLRQ�JDWKHUHG�GXULQJ�WKH�ÀHOG�VWXGLHV�
was structured and analysed, creating a list of  all 
LPSRUWDQW�ÀQGLQJV���6HH�$SSHQGL[���IRU�IXOO�YHU-
VLRQ���7KRVH�ÀQGLQJV�ZHUH�DV�SUHYLRXVO\�PHQWLRQHG�
GLYLGHG�LQWR�DUHDV��ÀOOHG�ZLWK�TXRWHV�IURP�LQWHU-
views, observation notes and survey responses. The 
VWUXFWXUH�IDFLOLWDWHG�WKH�GHFLVLRQ�DERXW�ZKLFK�ÀHOGV�
that would be best suited to take through to the idea 
generation phase. The different main areas and their 
VXE�FDWHJRULHV�DUH�EULHÁ\�GHVFULEHG�EHORZ��WRJHWKHU�
with quotes typical for each area.

4.2.1 Context

,QIRUPDWLRQ�ZLWKLQ�WKLV�DUHD�LQFOXGHG�YDULRXV�ÀQ-
dings that rather gave an understanding of  how the 
QXUVHV�ZRUN��PRUH�WKDQ�VSHFLÀF�SUREOHPV�ZLWKLQ�
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 
WHDPV��IRU�LQVWDQFH�EOXH��JUHHQ�DQG�UHG��$OO�SDWLHQWV�
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.

2QH�SUREOHP�LGHQWLÀHG��ZDV�WKDW�WKHUH�ZHUH�RIWHQ�
too few phones and pagers compared to the number 
of  nurses due to organisational issues. 

4.2.2 Non-communication

7KH�QRQ�FRPPXQLFDWLRQ�DUHD�UHJDUGHG�ÀQGLQJV�
about how nurses carry, bring and clean their elec-
WURQLF�GHYLFHV�VXFK�DV�SKRQHV�DQG�SDJHUV���0RVW�RI �
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 
DQG�ZDV�PDLQO\�ÀQGLQJV�IURP�LQWHUYLHZV�DQG�REVHU-
YDWLRQV��6LQFH�0<FR�DGGUHVVHV�DQG�DLPV�WR�VROYH�DOO�
FRPPRQ�SUREOHPV�DQG�ÀQGLQJV�ZLWKLQ�WKLV�DUHD��QRW�
too much focus was put on alarms within this thesis 
SURMHFW��HYHQ�WKRXJK�VHYHUDO�ÀQGLQJV�LQGLFDWHG�DQG�
VROLGLÀHG�WKH�QHHG�IRU�WKH�FRQFHSW�RI �0<FR��´6LOHQW�
pagers would be nice, since using it would reduce the 
amount of  noise, and the concerned nurse would 
MXVW�JHW�WKH�QRWLÀFDWLRQ�WKURXJK�D�YLEUDWLRQ���,��´�

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 
ÀQGLQJ�HDFK�RWKHU�DQG�ÀQGLQJ�PHGLFDO�GHYLFHV�� $́OO�
our communication mostly consists of  that we are 
UXQQLQJ�DURXQG�ORRNLQJ�IRU�HDFK�RWKHUµ��,�

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 
HOVH�IRU�DVVLVWDQFH��,Q�PRVW�FDVHV��WKH�VHDUFKLQJ�IRU�
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 
LQFUHDVHG�WKH�VWUHVV��´7KH�VWUHVVIXO�HQYLURQPHQW�
makes it hard for the personnel to communicate 
with each other properly, since everything has to be 
GRQH�UDSLGO\�µ��61�

$QRWKHU�LGHQWLÀHG�FDWHJRU\�ZLWKLQ�QXUVH�WR�QXUVH�
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 
FRQIXVLQJ�VLWXDWLRQV��´&KLQHVH�ZKLVSHU�LV�D�SUREOHP��
because everything is interpretations and therforee 
PLVXQGHUVWDQGLQJV�FDQ�HDVLO\�EH�SURSDJDWHG�µ��,�

4. Field study
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'XULQJ�WKH�REVHUYDWLRQV�LW�EHFDPH�FOHDU�WKDW�LQ-
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 
WKRXJK��´1XUVHV�DVN�HDFK�RWKHU�D�ORW�RI �SDWLHQW�UHOD-
ted questions throughout the day but do not always 
WDNH�D�QRWH�RI �WKH�DQVZHUV��1RWHV�DUH�PDLQO\�WDNHQ�
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” 
�61�

4.2.6 Patient and nurse communication

The patient and nurse communication areas con-
VLVWHG�RI �WKUHH�LGHQWLÀHG�VXE�FDWHJRULHV��FRPPXQL-
cation between nurses and patient, communication 
directed from patients to nurses and communication 
directed from nurses to patients. The main problem 
LGHQWLÀHG�ZLWKLQ�WKLV�DUHD�ZDV�WKDW�WKH�SDWLHQW�DVNHG�
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 
KRVSLWDO��(VSHFLDOO\�WKH�TXHVWLRQV�DERXW�WKH�SODQ�ZDV�
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 
HYHQWV�DQG�WKHLU�KHDOWK�VWDWXV�µ��,�

According to the patients it would be nice with some 
overview document or digital solution to faciliate the 
XQGHUVWDQGLQJ�RI �WKHLU�RZQ�SURFHVV��´,I �RQH�ZRXOG�
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 
DQG�GRQ·W�IHHO�VR�GLVRULHQWHG�µ��61��$QRWKHU�RSLQLRQ�
was that it would be good to know that the nurses 
ZHUH�PRYLQJ�FORVH�E\��´,�KDG�QR�QHHG�IRU�WDONLQJ�RU�
similar, but it gets lonely very quickly when you are 
O\LQJ�´WLHG�WR�D�EHG�µµ��61��ZKLFK�FRUUHVSRQGV�ZLWK�
ZKDW�D�QXUVH�VDLG��´7KH\��WKH�SDWLHQWV��ZDQW�WR�PDNH�
VXUH�WKH\�DUH�QRW�IRUJRWWHQ�RU�PLVVHG�µ��,�

,W�ZDV�DOVR�GLVFRYHUHG�WKDW�WKH�KDQGRYHU�UHVXOWHG�LQ�
that a nurse became aware of  mistakes or things they 
KDG�IRUJRWWHQ�GXULQJ�WKH�VKLIW��´'XULQJ�WKH�KDQGR-
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 
RI �QRWHV�WR�VHOI �LQ�YDULRXV�W\SHV��SRVW�LWV��QRWHV�RQ�
WKH�KDQG�DUP��QRWH�SDGV�DQG�HJJ�FORFNV��,QIRUPD-
tion within this category came from both interviews, 
REVHUYDWLRQV�DQG�VXUYH\V��(VSHFLDOO\�GXULQJ�WKH�
surveys, where some questions were investigating 
WKH�1RWHV�WR�VHOI �DUH��LW�ZDV�VKRZQ�WKDW�SDUWLFXODUO\�
new nurses were worried about forgetting stuff  and 
therforee they were taking notes of  almost everyth-
LQJ��7KLV�ZDV�DOVR�FRQÀUPHG�E\�LQWHUYLHZV�ZKHUH�
some interviewees spoke about how they used to 
take much more notes when they were new at the 
ZDUG��´7KH�KDUGHVW�WKLQJ�ZKHQ�,�ZDV�QHZ�ZDV�WR�
UHPHPEHU�DOO�WKH�VPDOO�WKLQJVµ��61�

According to the nurses’ experience, ordinary 
notes  was not always enough, especially when a 
WDVN�ZDV�WLPH�GHSHQGHQW���´7R�MXVW�ZULWH�LQIRUPD-
tion and reminders down doesn’t really help when 
LW·V�VRPHWKLQJ�\RX�VKRXOG�GR�µ��DW�D�VSHFLÀF�WLPH�RU�
VLWXDWLRQ���,�

6RPH�QXUVHV�H[SHULHQFHG�GLIÀFXOWLHV�LQ�UHPHPEHU�
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 
GHÀQLWLRQ�LQWHUUXSWHG�DV�VRRQ�DQ\RQH�ZDQWV�XV�IRU�
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 
ZHUH�GRLQJ�EHIRUH�WKH\�ZHUH�LQWHUUXSWHG��´'XH�WR�
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 
RSHQLQJ�µ��,�

4. Field study
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4.2.7 Other obstacles and ideas

The last area rather consisted of  additional discove-
ries made though out the user study, potential solu-
WLRQV�DQG�YDULRXV�LGHDV��WKDQ�RI �LGHQWLÀHG�SUREOHPV��
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.

´7KH�ZDUGV�KDYH�D�FHQWUDOO\�SODFHG�VWDIÀQJ�ZKLWH-
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 (‘springsköterskan’) to handle.“ (O) 

“The physician dictates the medical record by using 
D�FRPSXWHU�FRQQHFWHG�6LHPHQV�'LFWDSKRQH���2�µ

4.2.8 Summary

As an overview, a summary of  the most important 
ÀQGLQJV�ZLWKLQ�WKH�GLIIHUHQW�DUHDV�LV�SUHVHQWHG�EHORZ�
LQ�WDEOH�������

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 
VROXWLRQV�WKDW�FRXOG�ÀW�LQWR�WKH�WKHVLV�VFRSH�

1XUVH���!�3DWLHQW���0HDQLQJ�WKH�FRPPXQLFD-
tion between the patient and the nurse, called the 
3DWLHQW·V�SHUVSHFWLYH�RU�3DWLHQW�MRXUQH\�

1XUVH���!�1XUVH���5HJDUGLQJ�WKH�FRPPXQLFDWLRQ�
between two nurses in the context of  a handover. 

1XUVH���!�6HOI ���0HPRU\�DVVLVWDQFH�IRU�D�QXUVH��
ZLWK�D�VSHFLÀF�IRFXV�RQ�LQWHUUXSWLRQV��

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-
PHQWV�ZLWKLQ�WKH�KDQGRYHU�ÀHOG�ZRXOG�SUREDEO\�
most have consisted of  organisational changes, 
which would be solution types outside the pro-
ject scope and also outside the competence of  the 
SURMHFW�JURXS��(YHQ�WKRXJK�WKH�DUHD�ZDV�VFUDSHG��
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 
ÀHOG�VWXG\�

7KXV��WKH�WZR�UHPDLQLQJ�DUHDV�ZHUH�

�� 0HPRU\�DVVLVWDQFH��DGGUHVVLQJ�1XUVH�WR�VHOI �
communication

�� 3DWLHQW�H[SHULHQFH��UHJDUGLQJ�SDWLHQW�DQG�QXUVH�
communication

4. Field study
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7DEOH�������6XPPDU\�RI �ÀQGLQJV

Area Findings Problems identified Field study method 

Context  Few phones per nurse / 
ward 

Interviews 

Non-comunicaƟon No regular cleaning of 
device. Usage of security 
strap. 

Nurses do not clean their 
phones.  

Interviews, observaƟons 

Alarm to nurse 
communicaƟon 

 

Nurse does not always 
respond to alarms calls. 

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

Interviews, observaƟons 

Nurse to nurse 
communicaƟon 

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

Hard to Įnd either correct 
informaƟon or competence. 
It is diĸcult to know 
whether all informaƟon is 
transferred correctly during 
a handover. 

Interviews, surveys, 
observaƟons 

Nurse to self 
communicaƟon 

Nurses (especially new 
ones) write down a lot of 
informaƟon. Nurses are 
interrupted very oŌen. 
SomeƟmes a nurse forgets 
to perform a task due to 
memory loss / interrupƟons 
/ too much to do. Some 
nurses are afraid of 
forgeƫng things. 

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

Interviews, surveys, 
observaƟons 

PaƟent and nurse 
communicaƟon 

PaƟents want to have 
detailed informaƟon about 
their own condiƟon.  

Some paƟents feel insecure. 

Nurses do not have the 
knowledge / informaƟon 
that the paƟents want to 
have, and oŌen not the Ɵme 
to give the informaƟon 
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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Quotes memory assistance:

The following quotes were used to communicate 
DQG�VROLGLI\�WKH�DUHD�RI �PHPRU\�DVVLVWDQFH�

Since they (nurses) always are doing something, they 
DUH��E\�GHÀQLWLRQ��LQWHUUXSWHG�HDFK�WLPH�VRPHERG\�
ZDQWV�WKHP�DQ\WKLQJ���,�

,�ZRXOG�OLNH�WR�KDYH�D�UHPLQGHU�IXQFWLRQ�IRU�GRLQJ�
WKLQJV�OLNH�JLYH�LQVXOLQ��WDNH�EORRG�VDPSOH�HWF��'LV-
FUHWH�UHPLQGHUV�DQG�HDV\�WR�XVH�µ��,�

´7KH�KDUGHVW�WKLQJ�ZKHQ�,�ZDV�QHZ�ZDV�WR�UHPHP-
EHU�DOO�WKH�VPDOO�WKLQJVµ��61�

“To just write information and reminders down 
doesn’t really help when it’s something you should 
GR�µ��DW�D�VSHFLÀF�WLPH�RU�VLWXDWLRQ���,�

´,·P�DIUDLG�WKDW�,�ZLOO�IRUJHW�VRPHWKLQJ�ZKHQ�ZH�
KDYH�WKLV�PXFK�WR�GRµ��61�

“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 
PDNH�VHOI�UHPLQGHUV���,��´

4.2.10 Requirements for memory assistance 

%\�JRLQJ�WKURXJK�DOO�ÀQGLQJV�IURP�WKH�ÀHOG�VWXG\��
within the areas that regarded memory assistance, 
following requirements for a solution were written.

�� 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 

�� Add value compared to nurses memory solution 
of  today

�� 1RW�LQFUHDVH�WKH�ULVN�RI �DODUP�IDWLJXH

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

4.2.11 Requirements for patient experience

,Q�WKH�VDPH�ZD\�DV�IRU�WKH�DUHD�RI �PHPRU\�DVVLVWDQ-
ce, requirements for the area of  patient experience 
ZHUH�GHWHUPLQHG�

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

�� To increase the feeling of  comfort and safety

�� To facilitate the communication for nurses 
towards patients

�� To not decrease the time spend with patients

�� 1RW�PHDQ�DGGLWLRQDO�DGPLQLVWUDWLRQ�IRU�WKH�ZDUG�
or the hospital using the solution

Quotes patient experience:

The following quotes were used to communicate 
DQG�VROLGLI\�WKH�DUHD�RI �SDWLHQW�H[SHULHQFH�

The patients often ask for a plan for their stay/care, 
and information about upcoming events and their 
KHDOWK�VWDWXV���,�

�2QH�SDWLHQW�VD\V�WKDW�´,I �RQH�ZRXOG�KDYH�JRWWHQ�DQ�
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 
GLVRULHQWHGµ���63�

 One patient wants to know that the nurses are mo-
YLQJ�FORVH�E\��´,�KDG�QR�QHHG�IRU�WDONLQJ�RU�VLPLODU��
but it gets lonely very quickly when you are lying 
´WLHG�WR�D�EHGµ���63�

 The kind of  information that patients perceive as 
LPSRUWDQW�WR�WKH�QXUVHV�WR�JLYH�LV���63�

-  How future treatment is to be performed

-  “They want to make sure they are not forgotten or 
PLVVHG�µ��6D\V�QXUVH�UHJDUGLQJ�SDWLHQWV���,�

As an overview, a summary of  the most important 
ÀQGLQJV�ZLWKLQ�WKH�GLIIHUHQW�DUHDV�LV�SUHVHQWHG�RQ�
QH[W�SDJH�LQ�WDEOH�������



38

5. Idea 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, 
DOO�DLPLQJ�WR�VROYH�SUREOHPV�ZLWKLQ�WKH�WZR�PDLQ�DUHDV�ZKLFK�ZHUH�LGHQWLÀHG�LQ�WKH�ÀHOG�VWXG\��7KH�LGHDV�
ZHUH�FRQWLQXRXVO\�UHÀQHG�ZKLFK�PDGH�WKHP�PRUH�VSHFLÀF�DQG�GLVWLQFW�GXULQJ�WKH�ZKROH�SKDVH��ZKHUH�WKH�
PRVW�VROLGLÀHG�LGHDV�DUH�H[SODLQHG�LQ�WKH�UHVXOW�VHFWLRQ�

Outcome !eld study

Focus groups

Work shops

KJ 2
2 main areas

Brainstorming

Outcome idea generation

Design ideas
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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 
PD[LPDO�HIÀFLHQF\�WKH�SDUWLFLSDQWV�VKRXOG�KDYH�
H[SHULHQFH�DQG�H[SHUWLVH�ZLWKLQ�GLIIHUHQW�ÀHOGV��DQG�
through that chance is increased of  creating relevant 
ideas with a high validity.

'XULQJ�WKH�LQLWLDO�SKDVH�RI �FRQFHSW�GHYHORSPHQW��
two sessions of  focus groups were held. The focus 
groups were organised under an event that the com-
SDQ\�KHOG�DW�LWV�RIÀFH�FDOOHG�´)UDPWLGVNYlOOµ��ZKHUH�
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 
ZLWKLQ�GLIIHUHQW�ÀHOGV��RXWSDWLHQW�FDUH��SV\FKLDWULF�
care, hospital wards, coordinator work and home 
FDUH���1RQH�RI �WKH�SDUWLFLSDQWV�KDG�SUHYLRXVO\�KDG�
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 
WZR�DUHDV�FKRVHQ�IRU�IXWXUH�GHYHORSPHQW��PHPRU\�
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 
LGHDV��'XH�WR�WLPH�OLPLWDWLRQV��DOO�TXHVWLRQV�SUHSDUHG�
were not posted, but only the most essential ones. 
Below is an example of  how the sessions were done. 
�6HH�$SSHQGL[���IRU�DOO�TXHVWLRQV�

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 
EHWZHHQ�WZR�DQG�ÀYH�LQ�HDFK�JURXS��H[FHSW�IRU�RQH�
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 
DGGUHVVHG�ÀUVW�DQG�ODVW�UHVSHFWLYHO\�ZDV�DOWHUQDWHG�WR�
reduce the effect of  creative exhaustion among the 
participants when reaching the second subject.

The participants had a wide range of  different 
SURIHVVLRQV��IHOORZ�VWXGHQWV�DW�&KDOPHUV�,QGXVWULDO�
'HVLJQ�HQJLQHHULQJ��SURJUDPPHUV��LQWHUDFWLRQ�GH-
VLJQHUV��SURMHFW�OHDGHUV�DQG�,QGXVWULDO�(QJLQHHULQJ�
VWXGHQWV��3DUWLFLSDQWV�ZKR�GLG�QRW�KDYH�DQ\�SUHYLRXV�
NQRZOHGJH�DERXW�WKH�WKHVLV�SURMHFW�RU�WKH�0<FR�
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 
VHVVLRQV�ZDV�WR�ÀQG�DOWHUQDWLYH�VROXWLRQV�DQG�QHZ�
DSSURDFKHV�WR�WKH�SUREOHPV�LGHQWLÀHG��DV�ZHOO�DV�WR�
give strength to previously discovered solutions by 
XVLQJ�WKH�H[SHUWLVH�DQG�WKH�GLIIHUHQW�TXDOLÀFDWLRQV�
among the attendants.

Method:�´,PDJLQH�D�UHPLQGHU�GHYLFH�
that could remind / alert you about 
anything anytime. How should it be 
like? When and how should it remind 
you?”

4XHVWLRQV�

��,PDJLQH�\RX�KDG�SKRWRJUDSKLF�PHPR-
ry, or a device who recorded moments 
for you. What should you use it for?

- How can you transform those ideas 
LQWR�WKH�VSHFLÀF�VLWXDWLRQ�´1XUVH�SD-
tient communication”?

5. Idea generation
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Synectics

'XULQJ�VRPH�RI �WKH�EUDLQVWRUPLQJ�VHVVLRQV��WKH�
participants were given the possibility to use a mo-
GLÀHG�YHUVLRQ�RI �WKH�PHWKRG�6\QHFWLFV��,W�LV�DQ�LGHD�
JHQHUDWLRQ�PHWKRG��PDLQO\�XVHG�IRU�ÀQGLQJ�DOWHUQD-
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-
PHQW���1RODQ�������

,Q�WKH�FDVHV�ZKHUH�6\QHFWLFV�ZHUH�XVHG�GXULQJ�WKH�
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 
ZLWK�DQ�LGHD��WKH\�ZHUH�DVNHG�WR�ÀW�WKLV�LGHD�LQWR�WKH�
context of  a ward, and thereby make the idea more 
useful for the thesis project.

5.1.3 Idea generation

'XULQJ�WKH�SHULRG�RI �SUHVWXG\��LQWHUYLHZV��VXUYH\V�
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 
WKH�LQLWLDO�SDUW�RI �WKLV�SKDVH��6HH�SLFWXUH�������IRU�DQ�
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 
LGHQWLÀHG�ZLWKLQ�WKH�WZR�DUHDV�ZLWK�D�GHVLJQ��D�KXJH�
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 
PRUH�DQG�PRUH�VSHFLÀF�DQG�GHWDLOHG�WKH�ODWHU�LQ�WKH�
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 
D�WLPH�IRU�UHPLQGHUV��,W�ZDV�VDLG�WKDW�WKH�WLPH�ZKHQ�
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 

UHFDOOHG�WKURXJK�D�UHPLQGHU�DW�D�VSHFLÀF�WLPH��ZKLOVW�
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 
PRVW�FRPPRQ�WKLQJV�QXUVHV�KDG�WR�UHPHPEHU�ZHUH�

�� Visiting patients

�� To make phone calls

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

�� &KDQJH�GURS��FKDQJH�RI �39&��DEEUHYLDWLRQ�RI �
peripheral venous catheter) or give blood

'XULQJ�WKH�ÀHOG�VWXG\�VRPH�QXUVHV�VDLG�WKH\�GLG�
not need any help to remember things they did on 
regular basis (time scheduled) like medicine delivery, 
ZKLFK�ZDV�FRQÀUPHG�E\�WKH�SDUWLFLSDQWV�LQ�WKH�IRFXV�
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 
PHGLXP�IRU�IHDWXUHV�DQG�IXQFWLRQV�IXOÀOOLQJ�SDWLHQWV·�
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. Idea generation
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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 
VROXWLRQV�ZHUH�JUHDWHU�ZLWKLQ�WKH�ÀHOG�RI �PHPRU\�
assistance, although the ideas within the patient 
H[SHULHQFH�ÀHOG�FRQVLVWHG�RI �PRUH�GLVWLQFW�SURGXFW�
solutions. All ideas were carefully considered and 
thereafter brought to the analysis and concept crea-
WLRQ�SKDVH��6HH�SLFWXUHV������D��E�DQG�F�IRU�VRPH�
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 
WKH\�VXLWHG�WKH�UHTXLUHPHQWV�LGHQWLÀHG�GXULQJ�WKH�
ÀHOG�VWXG\�H�J��KRZ�ZHOO�WKH�VROXWLRQV�DGGUHVVHG�WKH�
SUREOHPV�LGHQWLÀHG�FRQFHUQLQJ�PHPRU\�DVVLVWDQFH�
DQG�SDWLHQW�H[SHULHQFH��6HH�SLFWXUH�������IRU�VRPH�
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.

5. Idea generation

Picture 5.1.3: Idea generation

Picture 5.2.1a: Workshop Sketch

Picture 5.2.1b: Workshop Sketch

Picture 5.2.1c: Workshop Sketch
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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 
IROORZ�FKDQJHV�UHJDUGLQJ�WKHLU�KHDOWKFDUH�SODQ��,Q�
addition to that, the patient could also be offered 
to see scheduled daily events such as lunch- and 
YLVLWLQJ�KRXUV��1XUVHV�DQG�SK\VLFLDQV�ZRXOG�DOVR�EH�
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 
QXUVH�KDV�UHFHLYHG�WKH�SDWLHQW·V�QXUVH�FDOO��,Q�DGGL-
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.

,Q�DGGLWLRQ�WKH�LGHDV�DGGUHVVLQJ�FRPPXQLFDWLRQ�RI �
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 
ZDV�ZRUNLQJ�ZLWK�WKH�SDWLHQW·V�FDVH��ZULWLQJ�PHGLFDO�
UHFRUGV��DQDO\VLQJ�D�/$%�UHVXOW��WDONLQJ�WR�UHODWLYHV��
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.

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.

$QRWKHU�ÀHOG�RI �LGHDV�FRQFHUQHG�WKH�SULQFLSOH�RI �
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 
IXQFWLRQV�RI �WKH�SURGXFW�LGHDV�WKDQ�RQ�IRUPLQJ�ÀQD-
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 
ZKHQ�D�UHPLQGHU�FRXOG�EH�UHFHLYHG��'LIIHUHQW�RFFD-
VLRQV�ZHUH�GLVFXVVHG��IRU�LQVWDQFH�DW�D�VSHFLÀF�WLPH��
location, patient room or that the nurse themself  
ZRXOG�PDQXDOO\�WULJJHU�D�QRWLÀFDWLRQ�LQ�VRPH�ZD\�

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-
WLRQ�WR�WKHLU�VWD\�DW�D�ZDUG��2QH�LGHQWLÀHG�PHDQ�IRU�
IXOÀOOLQJ�WKLV�ZDV�WR�LQFUHDVH�WKH�XQGHUVWDQGLQJ�RI �
the patient’s journey, which could be done through 
VRPHKRZ�YLVXDOLVLQJ�LW�WR�WKH�SDWLHQW��0RVW�LGHDV�
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”), 

5. Idea generation
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Picture 5.2.3: Idea generation Sketches
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6. Concept development
7KH�FRQFHSW�GHYHORSPHQW�ZDV�MXVW�DV�WKH�LGHD�JHQHUDWLRQ�GLYLGHG�LQWR�WKH�WZR�PDLQ�DUHDV��PHPRU\�DVVLVWDQFH�
DQG�SDWLHQW�H[SHULHQFH��'XULQJ�WKH�LGHD�JHQHUDWLRQ�SKDVH�D�KXJH�QXPEHU�RI �LGHDV�KDG�HPHUJHG��DQG�WKH�PDLQ�
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.

Outcome concept developmentOutcome idea generation

Concept
design

Concept selection

Concept development

Morhological matrix

Design ideas
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6.1 Methods and Process

With the purpose of  combining the different ideas 
into concepts a morphological matrix was used. 
,W�LV�D�PHWKRG�IRU�FRPSDULQJ�DQG�FRPELQLQJ�SDUW�
solutions into completed concept designs. One axis 
XVXDOO\�H[SODLQV�WKH�GLIIHUHQW�SXUSRVH�WR�EH�IXOÀOOHG��
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 
FRPELQH�WKHP��D�FRQFHSW�ZKLFK�IXOÀOV�DOO�UHTXLUH-
ments necessary 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 
WKH�PHPRU\�DVVLVWDQFH�ÀHOG�ZHUH�LQFOXGHG�LQ�WKH�
morphological matrix. The solutions were thereafter 
UDQNHG�������DFFRUGLQJ�WR�KRZ�JRG�WKH\�VHHPHG�WR�
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 
QRW�ÀW�WRJHWKHU�ZLWK�DQ\�RWKHU�IHDVLEOH�SDUW�VROXWLRQ��
7KH�PDWUL[�FRQVLVWHG�RI ����IXQFWLRQV�ZKHUH�HDFK�
function described a special purpose, for instance 
´KRZ�WR�VHW�WLPHµ�DQG�´KRZ�WR�JHW�QRWLÀFDWLRQµ��6HH�
WDEOH�������IRU�IXOO�YHUVLRQ��'LIIHUHQW�VROXWLRQV�DQG�
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-
WHG�WHFKQLFDOO\��6WLOO�WKH\�DOO�WDUJHWHG�WKH�VDPH�DUHD��WR�
improve the patients’ wellbeing, feeling of  safety and 
knowledge regarding their current situation. 

Priority system None
PosiƟon when 
IN

Time when IN - 
Cronological

According to 
set prio at IN

According to 
device conĮg - 
Set task type 
prio

Out (WHEN/HOW)
None / at 
request Set Ɵme

Set Ɵme 
interval Set locaƟon

Snooze 
funcƟon

"Do not 
disturb" 
funcƟon

At a Įxed 
locaƟon

NoƟĮcaƟon

None / on 
Smartphone 
screen Light - Public VibraƟon

Light - 
Individuall Sound

Info type
THAT it is 
something LocaƟon for IN Time for IN Cathegory

Play recorded 
sound

Show taken 
photo / Įlm PaƟent Collegue

ConĮrmaƟon None
Eliminated 
aŌer shiŌ

Push / Swipe in 
Smartphone

Push / Swipe in 
Accessory

Blip at speciĮc 
locaƟon

Carrying / Placement In pocket
On pocket / 
clothes

Upper arm 
band On wall

On 
smartphone Necklace On ear At staƟon At paƟent

ConnecƟon to 
Smartphone

IN: Accessory 
OUT: Accessory

IN: Accessory 
OUT: Accessory 
+ Smartphone

IN: Accessory 
OUT: 
Smartphone

IN:Smartphone 
OUT: Accessory

IN:Smartphone 
OUT: Accessory 
+ SmartphoneNumber of Accessories in 

relaƟon to Smartphone 1 : 1 1:several several:1 several: several

Very green:
Green: Very�ŝŶƚĞƌĞƐƟŶŐ�
Blue: InteresƟng
No colour yet:    EŽƚ�ŝŶƚĞƌĞƐƟŶŐ

Must be included

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. 
,Q�DGGLWLRQ�WR�WKDW��LW�ZDV�VHHQ�DV�EHQHÀFLDO�WR�WKH�
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.

([FHSW�IURP�SUHVHQWLQJ�FRQFHSWV��WKH�SUHVHQWDWLRQ�
also included the most prominent conclusions from 
WKH�WKHRUHWLFDO��DQG�ÀHOG�VWXGLHV��D�GHVFULSWLRQ�RI �
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 
EHHQ�H[HFXWHG��'XULQJ�WKH�SUHVHQWDWLRQ�WKH�SURMHFW�
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, 
VL[�FRQFHSWV�ZHUH�GHÀQHG�ZLWK�VNHWFKHV�DQG�VSHFL-
ÀHG�IXQFWLRQV��)RXU�RI �WKH�FRQFHSWV�DGGUHVVHG�WKH�
area of  memory assistance whilst the other two were 
within patient experience. The concepts described 
LQ�������������ZHUH�WKH�RQHV�SUHVHQWHG�WR�WKH�FRP-
pany for the project group to receive feedback upon 
which track to choose for further development.

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 
WUDQVIHU�WR�WKH�0<FR��7KH�WUDQVIHU�ZRXOG�FRPSULVH�
of  a time interval (ticking down) and a category. 
:KHQ�WKH�WLPH�KDG�HODSVHG��D�QRWLÀFDWLRQ�ZRXOG�RF-
FXU�RQ�WKH�H[WHUQDO�GLVSOD\�RI �0<FR�WKDW�WKH�QXUVH�
carried with them, making them aware of  that so-
mething within the chosen category had to be done. 
6HH�SLFWXUH������D. 

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 
ULJKW�VLGH�WR�FKRRVH�D�GHVLUHG�WLPH��,I �QRW�WXUQHG��
the latest adjusted time would apply. As soon as a 
new recording was made, the device would send 
WKH�DXGLR�FOLS�WR�0<FR��%\�XVLQJ�WKH�\HOORZ�EXWWRQ�
on the left side, the latest reminder recorded would 
automatically be played.

When the time for a reminder had run out, the user 
ZRXOG�JHW�D�QRWLÀFDWLRQ�WKURXJK�D�YLEUDWLRQ�DQG�D�
light on the top of  the device. To receive additional 
information regarding the reminder the nurse would 
XVH�DQ�DSSOLFDWLRQ�LQ�0<FR�

Through the clip, the device could be fastened either 
LQ�D�SRFNHW�RU�LQ�WKH�QHFNOLQH��6HH�SLFWXUH������E�DQG�
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 
VWDUWLQJ�D�YRLFH�UHFRUGLQJ��%\�XVLQJ�VSHFLÀHG�WHUPV�
for task, patient and time interval, the information 
ZRXOG�EH�LQWHUSUHWHG�DQG�WUDQVIHUUHG�WR�0<FR��6LQFH�

6. Concept development
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the device wouldn’t include any speaker or output 
source, the handling of  such information would take 
SODFH�LQ�WKH�0<FR�GHYLFH��PHDQLQJ�WKDW�WKH�FRQFHSW�
focused on facilitating the input rather than the 
RXWSXW��/LNH�WKH�IRUPHU�FRQFHSW�WKH�GHYLFH�FRXOG�EH�
carried in either a pocket or in a neckline. See picture 
������G�DQG�H. 

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 
VHWWLQJ�D�WLPHU�DQG�D�QXPEHU�RI �SUHGHÀQHG�FDWHJR-
ries. By choosing a category and put the timer on 
WKH�GHVLUHG�LQWHUYDO�DQG�WKHQ�KROGLQJ�D�0<FR�GHYLFH�
towards the machine, the information about catego-
U\�DQG�WLPH�ZRXOG�EH�WUDQVIHU�LQWR�WKH�XVHUV�0<FR�
6HH�SLFWXUH������I. 

6. Concept development

Picture 6.2.1a: Concept Simple

Picture 6.2.1b: Concept Advanced Picture 6.2.1c: Concept Advanced

Picture 6.2.1d: Concept Voice recognition

Picture 6.2.1e: Concept Voice recognition

Picture 6.2.1f: Concept Nonpersonal
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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 
SLFWXUH������D��E�DQG�F. 

Patient journey: Timeline

A way of  visualising passed as well as upcoming 
events for each patient was among the most desired 
SDWLHQW�IXQFWLRQV�LGHQWLÀHG�GXULQJ�WKH�ÀHOG�VWXGLHV��
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 
VHYHUDO�GLIIHUHQW�KRVSLWDO�V\VWHPV��[�UD\�ERRNLQJ��
WUDQVSRUW��PHGLFDO�UHFRUGV��HWF��(YHQWV�OLNH�JLYLQJ�
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 
WKH�ÀUVW�WLPH��6RPH�FRQWHQW��OLNH�H[SHFWHG�GLVFKDUJH��
could either be collected from statistics from similar 
patients, or manually inserted by a nurse or physici-
DQ��6HH�SLFWXUH�������G�DQG�H�

Additional features discussed and considered for 
further development:

- A snooze function

��$�'R�QRW�GLVWXUE�IXQFWLRQ

- Automatic location and time tag 

��1R�WLPHU��PDNLQJ�WKH�WDVN�QRWHG�SDUW�RI �D�WR�GR�
list

��3RVVLELOLW\�WR�VHW�SULRULW\�RI �WDVNV

��3RVVLELOLW\�IRU�RWKHUV�WR�VHH�DYDLODELOLW\�RI �D�VSHFLÀF�
user, depending on the amount of  reminders the 
user has 

6.2.2 Concept area Patient perspective

Patient comfort: Real time

7KH�3DWLHQW�FRPIRUW�FRQFHSW�FRQVLVWHG�RI �WKUHH�IXQ-
ctions addressing three main questions, all reaching 
for an increased feeling of  safety and comfort.

- Who is my nurse? 

7KH�ÀUVW�VROXWLRQ�FRQVLVWHG�RI �D�SKRWR�IUDPH��
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.

��'RHV�DQ\RQH�ZRUN�ZLWK�P\�FDVH"

This concept addressed this question through notify-
ing the patient about each occasion someone at the 

6. Concept development
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Picture 6.2.2e: Concept Timeline

Picture 6.2.2d: Concept Timeline

Picture 6.2.2b: Concept Real time

Picture 6.2.2c: Concept Real time

Picture 6.2.2a: Concept Real time



50

When the main track had been decided, the four 
alternative solutions for memory assistance for 
QXUVHV�ZHUH�IXUWKHU�GLVFXVVHG��,Q�DGGLWLRQ�WR�SUH-
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 
UHPLQGHU�GHYLFHV��6LPSOH�DQG�0RUH�$GYDQFHG�VH-
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.

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 
RQFH�PRUH��6HH�WDEOH�������

6.3.4 Concept selection

The concepts were evaluated both with respect 
to how well the concept addressed the demands 
LGHQWLÀHG�LQ�WKH�ÀHOG�VWXG\�DQG�DOVR�KRZ�VWURQJ�WKH�
FRUUHODWLRQ�ZDV�EHWZHHQ�WKH�LGHQWLÀHG�SUREOHPV�DQG�
the concept, hence how well the concept solved the 
problem. Also the master thesis scope itself  (see 
&KDSWHU����%DFNJURXQG��ZDV�WDNHQ�LQWR�FRQVLGHUD-
tion when selecting which concept to be selected for 
further development.

2WKHU�DVSHFWV�WKDW�DIIHFWHG�WKH�GHFLVLRQ�ZHUH�

�� Technical feasibility

�� The competence within the project group

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

�� Feasibility for production by company and the 
development time and effort required after the 
SURMHFW�ZRXOG�EH�ÀQLVKHG

�� 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. 
,W�ZDV�FRQFOXGHG�WKDW�WKH�VKRUW�WHUP�SRVVLELOLWLHV�IRU�
LPSOHPHQWLQJ�WKH�3DWLHQW�H[SHULHQFH�FRQFHSWV�ZLWK�
WKH�0<FR�FRQFHSW�ZHUH�OLPLWHG��DQG�DOVR�GHYHORS-
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.

6. Concept development
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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 deĮne 
symbols/colours  

- An addiƟonal gadget to carry in 
pocket 

- May cause an increased 
amount of alarms/noƟĮcaƟons 

More advanced + Possible to use whilst doing something 
else / 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/noƟĮcaƟons 

C. Voice recogniƟon + 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 recogniƟon is sƟll not 
completely developed 

- Perceived safety aspect in 
trusƟng the technology 

- May cause an increased 
amount of alarms/noƟĮcaƟons 

D. Non-personal + Nurses do not have to carry an extra 
device 

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

+ Addresses some of the most common 
requirements 

- May cause an increased 
amount of alarms/noƟĮcaƟons  

- Not reachable in all situaƟons 

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

- Needs some kind of lock 
towards paƟents and relaƟves 

 PaƟent experience 

A. PaƟent comfort + Increases the comfort for worried 
paƟents. 

+ Answers mulƟple quesƟons in one 
product 

+ Easy to use and understand, not very 
complex 

- Technical and legal diĸculƟes 
regarding automaƟc access to 
the medical records and other 
systems 

- The need could be quesƟoned 
(not among the most obvious 
found in the Įeld study) 

- Format and combinaƟon of 
funcƟons yet to be explored 

- Unclear connecƟon to the 
MYco concept 

B. PaƟent journey - Increases the comfort for worried paƟents 
by informing them about upcoming events  

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

- Supports nurses work by answering some 
common quesƟons 

- Technical and legal diĸculƟes 
regarding automaƟc access to 
the medical records and other 
systems 

- Could be perceived as complex 
by some paƟent 

- Unclear connecƟon to the 
MYco concept 
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7. Concept re!nement
2QFH�WKH�FRQFHSW�WUDFN�ZDV�VHOHFWHG��WKH�FRQFHSW�UHÀQHPHQW�SKDVH�VWDUWHG�RII �ZLWK�DQ�HYDOXDWLRQ�RI �WKH�
concept with some potential users. Based on that evaluation together with previous evaluations, the functions 
RI �WKH�FRQFHSW�ZHUH�VSHFLÀHG��7KHQ��WKH�VSHFLÀFDWLRQ�RI �WKH�SK\VLFDO�SURGXFW�IROORZHG��DQG�DOVR�FRPSOHWLRQ�
RI �DQ�DVVRFLDWHG�DSS�IRU�0<FR��7KLV�FKDSWHU�GHVFULEHV�WKH�FRQFHSW�UHÀQHPHQW�SKDVH�DQG�KRZ�WKH�GLVFXV-
sions went regarding different aspects of  the design.

Product development

User evaluation App development

Function speci!cation

Outcome concept re!nementOutcome concept development

Concept
design
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7.1 Evaluation with users

The user evaluation was done with two nurses at a 
ZDUG�ZKLFK�KDG�EHHQ�YLVLWHG�HDUOLHU�GXULQJ�WKH�ÀHOG�
studies of  the project. Semi-structured interview was 
WKH�PHWKRG�XVHG��VHH�������,QWHUYLHZV��DQG�WKH�VXE-
jects were interviewed together for approximately 
����KRXU��7KH�SURMHFW�JURXS�VKRZHG�VRPH�GLIIHUHQW�
URXJK�FOD\�PRGHOV�RI �WKH�SK\VLFDO�SURGXFW��VHH��������
and asked questions regarding both the concept as 
a whole and also about the nurses’ thoughts, wishes 
DQG�UHTXLUHPHQWV�RI �VSHFLÀF�IXQFWLRQV��0DQ\�RI �WKH�
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 
D�KDOI�ÀQLVKHG�FRQFHSW�ZDV�SUHVHQWHG�WR�WKHP���VR-
mething that otherwise could be understood as that 
the project group wanted mainly positive feedback.

0RVW�RI �WKH�WKRXJKWV�RI �WKH�SURMHFW�JURXS�ZHUH�
FRQÀUPHG�LQ�WKH�XVHU�HYDOXDWLRQ��DQG�WKH�QXUVHV�
LQWHUYLHZHG�ZKHUH�LQ�JHQHUDO�FRQÀGHQW�WKDW�WKH\�
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-
SHV��IXUWKHU�H[SODLQHG�LQ�������XQGHU�&DWHJRU\�W\SHV��
and to what extent a simple note function without a 
timer was needed.  Also the wish of  these nurses to 

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 speci!cation

When the concept selection in the previous phase 
KDG�EHHQ�GRQH��WKH�SRWHQWLDO�IXQFWLRQV�RI �WKH�ÀQDO�
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 
SLFWXUH������7KH�UHVXOWV�IURP�WKHVH�HODERUDWLRQV�IRU-
PHG�WKH�EDVLV�IRU�WKH�XVHU�HYDOXDWLRQ��VHH������DQG�
DIWHU�WKDW��WKH�IXQFWLRQV�ZHUH�IXUWKHU�GHYHORSHG�DQG�
ÀQDOO\�VSHFLÀHG���2WKHU�DVSHFWV��LQ�DGGLWLRQ�WR�WKH�
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 
0<FR�FRQFHSW��KDUGZDUH��DQG�VRIWZDUH�DVSHFWV�
based on technical possibilities and market feasibility 
RI �WKH�FRQFHSW�LWVHOI��7KLV�)XQFWLRQV�VSHFLÀFDWLRQ�
WKHQ�DFWHG�DV�D�EDVLV�IRU�WKH�IROORZLQJ�UHÀQHPHQW�DF-
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. 

���&RQFHSW�UHÀQHPHQW

Picture 7.2 Whiteboard
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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 LV�WKH�ÀUVW�IXQFWLRQ�ZKLFK�ZDV�
discussed and elaborated around concerning the 
concept. By recording their own voice, a nurse saves 
time compared to writing something down with 
SHQ�DQG�SDSHU��,W�VKRXOG�DOVR�EH�SRVVLEOH�WR�GHVLJQ�
a recording product which is faster as well as easier 
WR�XVH�FRPSDUHG�WR�UHFRUGLQJ�VRXQG�LQ�0<FR��ERWK�
because of  fewer use steps/clicks and also of  the 
reason that the physical handling of  the product 
FDQ�EH�RSWLPLVHG�IRU�WKDW�VSHFLÀF�SXUSRVH��'XULQJ�
WKH�XVHU�HYDOXDWLRQ�LW�ZDV�FRQÀUPHG�WKDW�WKH�QXUVHV�
ZRXOG�EH�FRPIRUWDEOH�ZLWK�XVLQJ�WKLV�IXQFWLRQ��,W�
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 
LV�SOD\HG�DQG�LQ�ZKLFK�GHYLFH��0<FR�RU�DFFHVVRU\��LV�
not obvious and therforee that question was investi-
JDWHG�GXULQJ�WKH�FRQFHSW�UHÀQHPHQW��,I �WKH�VRXQG�
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 
LQ�0<FR��ZKLFK�DOUHDG\�KDG�D�SKRQH�IXQFWLRQ��RU�
the accessory was seen as equally practical from a 
usability perspective. The users in the evaluation 
FRQÀUPHG�WKH�K\SRWKHVLV�RI �WKH�SURMHFW�JURXS�RI �
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 
RQ�0<FR�DQG�OLVWHQ�LQ�WKHUH�ZRXOG�QRW�PDNH�D�ELJ�
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 
IXQFWLRQ�WKH�PRVW�ZKHQ�LW�FRPHV�WR�XVHIXOQHVV��,W�
was therforee one of  the most important focus areas 

LQ�WKH�SURMHFW�WR�VROYH�LQ�D�VXIÀFLHQW�ZD\��DGGUHVVLQJ�
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 
HJJ�FORFN��RU�WR�VHW�D�VSHFLÀF�WLPH��7KH�WLPHU�FRXOG�
EH�LQWHJUDWHG�UHODWLYHO\�HDVLO\�LQ�HLWKHU�0<FR�RU�WKH�
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. 
7KH�SURGXFW�GHVLJQ�FRXOG�EH�GHGLFDWHG�VSHFLÀFDOO\�
to this single purpose, and therforee it had the 
potential of  being quicker to use the accessory than 
SHUIRUPLQJ�WKH�VDPH�WDVN�LQ�0<FR�

Another way was to set the reminder on a location 
within the ward where it should go off  instead of  
DW�D�VSHFLÀF�WLPH��ZKLFK�FRXOG�EH�SDUWLFXODUO\�XVHIXO�
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.

:KHWKHU�D�WLPHU��H�J�����PLQXWHV��RI �D�VSHFLÀF�WLPH�
�H�J������DP��VKRXOG�EH�XVHG�LQ�WKH�FRQFHSW�ZDV�DOVR�
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 
DERXW�DQ�DFWLYLW\�WKDW�ZRXOG�WDNH�SODFH�DW�D�VSHFLÀF�
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 
K\SRWKHVLV�ZDV�DOVR�FRQÀUPHG�DW�WKH�XVHU�HYDOXDWLRQ��
Regarding which time intervals would be needed in 
WKH�WLPHU��ÀYH�PLQXWH�LQWHUYDOV�ZDV�IRXQG�VXLWDEOH�
for shorter time periods at the user evaluation, while 
ten minutes or more was enough for longer time 
periods.

*LYH�UHPLQGHU is strongly connected to the Set 
reminder function (above), and it is about how and 

���&RQFHSW�UHÀQHPHQW
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in what device the reminder should go off  once 
WKH�WLPH�RU�ORFDWLRQ�LV�UHDFKHG��,W�ZDV�GLVFXVVHG�
WKURXJKRXW�WKH�FRQFHSW�UHÀQHPHQW�SKDVH��DQG�WKH�
SURV�DQG�FRQV�RI �WKH�WZR�DOWHUQDWLYHV�LQ�0<FR�DQG�
in accessory respectively were carefully considered. 
To let the accessory give the reminder meant that it 
ZRXOG�KDYH�IXQFWLRQDOLW\�LQGHSHQGHQW�IURP�0<FR�
so it would not be as closely connected to the smart-
phone concept as if  all reminders went off  from the 
0<FR�GHYLFH��7KLV�FRXOG�EH�DQ�DGYDQWDJH�DW�ZDUGV�
ZKHUH�QRW�DOO�QXUVHV�KDYH�0<FR�VLQFH�WKH\�ZRXOG�
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 
WKH�VFRSH�RI �WKH�SURMHFW���,W�ZDV�DOVR�VHHQ�DV�SRVLWLYH�
WR�XVH�WKH�WHFKQLFDO�IXQFWLRQDOLW\�LQ�0<FR�DV�PXFK�
as possible in cases where it would not matter from 
D�XVDELOLW\�SHUVSHFWLYH�LI �D�VSHFLÀF�IXQFWLRQ�ZRXOG�EH�
LQ�WKH�DFFHVVRU\�RU�LQ�0<FR��

1RW�JLYH�WLPH��RU�ORFDWLRQ�GHÀQHG�UHPLQGHU�
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. 
'LIIHUHQW�ZD\V�RI �LPSOHPHQWLQJ�VXFK�D�IXQFWLRQ�LQ�
the concept were elaborated around, and some ideas 
ZHUH�D�OLW�GLRGH��VRPHWKLQJ�VKRZLQJ�LQ�0<FR��RU�
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 
MXVW�D�VR�FDOOHG�¶WKUHDG�RQ�WKH�ÀQJHU·�

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 
LGHQWLÀFDWLRQ��RWKHU�WKDQ�D�VRXQG�FOLS�ZKLFK�LV�
not over-viewable in for instance a list of  multiple 
reminders. To use a symbol could also be faster than 
ZULWLQJ�GRZQ�D�QRWH��RQ�SDSHU�RU�LQ�0<FR��LQSXW�
wise and it could also be more direct in its output 
than for instance listening to the sound recording 
RI �D�UHPLQGHU��,Q�FHUWDLQ�XVH�VLWXDWLRQ��LW�FRXOG�HYHQ�
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 
5HFDOO��VHH�����0HPRU\��

Category types��$FFRUGLQJ�WR�FXUUHQW�WKHRU\�DERXW�
PHPRU\��VHH�����0HPRU\��LW�ZRXOG�EH�EHQHÀFLDO�WR�
use symbols that triggers visualisation and thereby 
helps the user to create a visual memory consisting 
of  the symbol together with the task they want 
to remember. For instance, if  one of  the symbols 
would be an umbrella the nurse could visualise how 
WKH�XPEUHOOD�ÁLHV�DFURVV�WKH�URRP�DQG�KDQGV�RXW�
medicine to a patient who has a rain cloud above his 
head. When the nurse later receives a reminder with 
the symbol of  an umbrella, they would easier recall 
what the task was about, compared to a symbol that 
GRQ·W�WULJJHUV�DQ\�YLVXDOLVDWLRQ��$�EHQHÀW�IURP�WKLV�
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 
UHFWDQJOHV��RU�WR�XVH�PRUH�VLWXDWLRQ�VSHFLÀF�V\PEROV�
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 
VLWXDWLRQ�VSHFLÀF�V\PEROV�ZRXOG�OLPLW�WKH�QXPEHU�RI �
tasks allowed, or require a high number of  different 
V\PEROV��'XULQJ�WKH�XVHU�HYDOXDWLRQ�WKH�QXUVHV�H[-
SUHVVHG�SRVLWLYLVP�WR�WDVN�VSHFLÀF�V\PEROV��PHDQLQJ�
that too abstract symbols would imply a risk of  not 
remembering what the task was about when given 
WKH�FKRVHQ�V\PERO��,W�ZDV�IXUWKHU�LQYHVWLJDWHG�ZKLFK�
and how many symbols that would be appropriate 
aiming to include as many of  the nurses daily tasks 
DV�SRVVLEOH��NHHSLQJ�D�VXIÀFLHQW�ORZ�QXPEHU�RI �GLI-
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 
LQ�WKLV�SKDVH��,W�VKRXOG��DV�SUHYLRXVO\�PHQWLRQHG��EH�
possible to design a product which would make it 
TXLFNHU�WR�VHW�D�UHPLQGHU�WKDQ�GRLQJ�LW�LQ�0<FR��EXW�
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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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 
VXJJHVWLRQ�ZDV�WR�KDQGOH�LW�LQ�D�0<FR�PRELOH�DSS-
lication (handling the touch screen) whilst another 
suggestion was to start a snooze by depressing a 
SK\VLFDO�EXWWRQ�RQ�0<FR��

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. 
7KLV�IXQFWLRQ�ZDV�ÀUVWO\�FRQVLGHUHG�WR�EH�XQQHFHV-
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 
RI �LQFOXGLQJ�LW�LQ�WKH�ÀQDO�FRQFHSW�RU�QRW�KDG�QR�
obvious answer anymore.

The Respond to reminder functions is closely con-
QHFWHG�WR�6HQG�UHPLQGHU��,I �LW�ZRXOG�EH�SRVVLEOH�WR�
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-
WLRQ��,W�DSSHDUHG�WKDW�WKH�QXUVHV�RQO\�ZDQWHG�WR�
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 
ZDV�ÀQLVKHG��DQG�WKLV�ZDV�VRPHWKLQJ�WKH�SURMHFW�
group continued to elaborate around during the 
reminding parts of  the phase.

LQ���������'XULQJ�WKH�XVHU�HYDOXDWLRQ�LW�ZDV�IRXQG�
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 
RQO\�0<FR��7KH�ODWWHU�VDLG�WKDW�´,�OLNH�KDYLQJ�HYH-
rything compiled in one place”. 

7.2.2 Additional functions

,Q�DGGLWLRQ�WR�WKH�FRUH�IXQFWLRQV�RI �WKH�FRQFHSW��
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-
FWLRQV�DQG�RI �WKH�IDFWRUV�WKDW�LQÁXHQFHG�WKH�GHVLJQ�
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 
D�SDUW�RI �WKH�FRQFHSW�DQ\ZD\��,W�KDG�WKH�SRWHQWLDO�
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, 
MXVW�DV�WKH�(GLW�UHPLQGHU�IXQFWLRQ�ZRXOG�LQFUHDVH�
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 per-
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 
SRLQW�LI �WKH\�FRXOG�QRW�WDNH�FDUH�RI �WKH�QRWLÀFDWLRQ�
ULJKW�DZD\�ZKHQ�LW�LV�ÀUVWO\�UHFHLYHG��7KLV�SRVVLELOLW\�
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7.3 Physical product

)ROORZLQJ�IURP�WKH�IXQFWLRQV�VSHFLÀFDWLRQ��VHH������
of  the concept were fulfulling the requirements on 
WKH�SK\VLFDO�SURGXFW��$OVR�UHVXOWV�IURP�WKH�ÀHOG�
VWXG\��VHH�&KDSWHU����DQG�WKH�FRQFHSW�GHYHORSPHQW�
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

,Q�RUGHU�WR�UHDFK�D�UHVXOW�ZKLFK�ÀWV�QXUVHV·�ERGLO\�
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.

7KH�ÀUVW�RQH�ZDV�WKH�FUHDWLRQ�RI �FOD\�PRGHOV�LQ�
full-scale of  some different variants of  the physical 
SURGXFW��VHH�SLFWXUH������D���6RPH�RI �WKHVH�PR-
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 
FUHDWH��'�UHSUHVHQWDWLRQV�RI �WKH�SURGXFW�ZDV�DOVR�
done to gain insights about the ergonomics proper-
WLHV�RI �GLIIHUHQW�SURGXFW�LGHDV��,Q�DGGLWLRQ�WR�WKDW��
�'�SULQWHG�PRGHOV��UDSLG�SURWRW\SHG�²�VHH�SLFWXUH�
�����E��ZHUH�FUHDWHG�IURP�&$'�PRGHOV�DV�D�PHWKRG�
WR�LQYHVWLJDWH�DQG�UHÀQH�WKH�VKDSH�RI �WKH�SURGXFW�DV�
a last step before the design was set.

Picture 7.3.1a: Clay models

Picture 7.3.1b: Rapid prototyped model
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SLFWXUH������G�IROORZV�VRPH�LOOXVWUDWLRQV�RI �LGHDV�
IRU�KRZ�WR�VHW�D�FDWHJRU\��,I �VRXQG�UHFRUGLQJ�ZDV�
WR�EH�D�IXQFWLRQ�LQ�WKH�ÀQDO�FRQFHSW��D�FRPELQDWLRQ�
function of  one button to be both for recording and 
FDWHJRULVDWLRQ�ZDV�IRXQG�VXLWDEOH��,I �HDFK�EXWWRQ�
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 
SK\VLFDOO\�LQWHUDFW�ZLWK�RQH�VSHFLÀF�EXWWRQ�IRU�HDFK�
category would also be something that helps a user 
WR�UHPHPEHU�WKH�VHW�UHPLQGHU�LQ�D�EHQHÀFLDO�ZD\��DV�
H[SODLQHG�LQ�FKDSWHU����7KHRU\�

How a timer could be set on the product was an-
RWKHU�SRVVLEOH�UHTXLUHPHQW�IRU�WKH�GHVLJQ�WR�IXOÀO��
(DUO\�LQ�WKH�GHYHORSPHQW�SKDVH�RI �D�UHPLQGHU�
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 
ZDQWV�WR�VHW�WKH�UHPLQGHU�RQ����PLQXWHV��WKH\�ZRXOG�
not have to do it each time they is setting a reminder 
EXW�MXVW�WKH�ÀUVW�WLPH�XVLQJ�WKH�GHYLFH��

%HORZ��SLFWXUH������H��IROORZV�VRPH�LGHD�VNHWFKHV�RQ�
different ways to integrate a graded scale that were 
GLVFXVVHG�WKURXJKRXW�WKH�FRQFHSW�UHÀQHPHQW��$V�
mentioned earlier, a 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 
SRVLWLRQV��6HH�&KDSWHU����7KHRU\��ZKHQ�GRLQJ�WKH�
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.

Format

The physical product needed to be easily and quickly 
accessible in order to function as an effective acces-
VRU\�WR�0<FR��:KDW�IRUPDW�WKH�GHYLFH�ZRXOG�KDYH�
was therforee central to specify for the project group 
to get an optimal result in terms of  ergonomics. 
,W�ZDV�FRQFOXGHG�IURP�WKH�XVHU�HYDOXDWLRQ�WKDW�WKH�
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-
WKHV��0DQ\�GLIIHUHQW�IRUPDWV�ZHUH�FRQVLGHUHG�ZKLFK�
FRXOG�EH�GLYLGHG�LQWR�WZR�PDLQ�JURXSV��D�VTXDUH�OLNH�
small box, and a taller pen-like product. See picture 
�����F�EHORZ�IRU�VRPH�H[DPSOH�VNHWFKHV�ZLWKLQ�WKH�
two groups.

,W�ZDV�VHHQ�DV�DQ�DGYDQWDJH�WR�PDNH�WKH�GHYLFH�VPDOO�
LQ�RUGHU�IRU�LW�WR�ÀW�LQ�WKH�RIWHQ�DOUHDG\�ÀOOHG�SRFNHWV�
RI �D�QXUVH·V�VFUXEV��,I �LW�ZRXOG�EH�SODFHG�VRPHZKHUH�
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 
LWV�VPDOO�VL]H��,W�ZDV�KRZHYHU�DOVR�FRQFOXGHG�E\�
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 
WKDW�FRXOG�ÀW�LQ�WKH�EUHDVW�SRFNHW�RI �VFUXEV�QH[W�
to other pens which are commonly carried in that 
ZD\��7KH�URXQG�SURÀOH�RI �D�SHQ�ZDV�DOVR�FRQVLGHUHG�
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-
KRQH�VLQFH�LW�ÀWV�ZHOO�LQWR�RQH�KDQG�RI �D�XVHU�DQG�
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 
ZDV�H[SORUHG�LQ�WKH�UHÀQHPHQW�SKDVH��%HORZ�LQ�
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Picture 7.3.1c: 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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great torque would be needed (as previously men-
tioned), and therforee it was seen as advantageous 
RI �VSDFH�UHDVRQV�WR�KDYH�D�UHODWLYHO\�WKLQ�SURÀOH��
7KHUIRUHH�WKH�ÀWWLQJ�RI �FRPSRQHQWV�UHTXLUHG�LQVLGH�
WKH�SURGXFW�ZDV�OLPLWLQJ�WKH�EUHDWK��VHH�VHFWLRQ�������
DQG�������7HFKQLFDO�IXQFWLRQ�LQ�WKH�5HVXOWV�FKDSWHU���
$IWHU�WKH�ÀUVW��'�SULQWHG�PRGHO�ZDV�WULHG�RXW��WKH�
OHQJWK�ZDV�DGMXVWHG�WR�EHLQJ�VOLJKWO\�ORQJHU���([DPS-
les of  a small hand trying out the model is seen in 
SLFWXUH������I�

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 
UHÀQHPHQW��7KH�PHDVXUHV�DV�ZHOO�DV�SODFHPHQW�RI �
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 
SUHVHQWHG�LQ�WKH�7KHRU\�FKDSWHU��VHFWLRQ�������6LJKW�
and Visibility. (This is also valid for the text sizes 
RI �WKH�LQWHUIDFH��VHH�������$Q�RZQ�FRPSOHPHQWDU\�
evaluation of  the digit sizes was also performed to 
get a picture of  how big the different sizes were in 
UHDO�OLIH��VHH�SLFWXUH������K�

Measures

The measures of  the physical product were based 
RQ�HYDOXDWLRQV�RI �ZKDW�ZRXOG�ÀW�WKH�PDMRULW\�RI �
Swedish nurses’ hands. From the percentage women 
working as nurses combined  with values of  table 
������LQ�VHFWLRQ��������WKH�PHDVXUHV��RI �D���������DQG�
���SHUFHQWLOH�QXUVH�ZRXOG�EH�FDOFXODWHG��VHH�WDEOH�
������

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 
VLPLODU�WR�D���SHUFHQWLOH�QXUVH������PP�OHQJWK�DQG�
���PP�EUHDWK��DQG�WKH�RWKHU�JURXS�PHPEHU·V�KDQG�
ZDV�VXEVWDQWLDOO\�ODUJHU�WKDQ�WKRVH�RI �D����SHUFHQ-
WLOH�QXUVH������DQG����PP�IRU�OHQJWK�DQG�EUHDGWK�
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 
WKDQ�WKH�FOLS�WR�ÀW�LQ�D�VFUXEV�SRFNHW�ZKLFK�LV�����
mm deep. A feasible length was decided upon by try-
ing out the rapid-prototyped model shown in picture 
�����E��:KHQ�LW�FRPHV�WR�EUHDWK�RI �WKH�SURGXFW��QR�

Table 7.3.1: Hand sizes (mm)

 
 

5-perc. 0,9 * 159

 

0,1*173

  

=

 

160,4

 

0,9 * 174

  

=

 

175,5

 

= 190,6

Men NurseWomen

+

+

+

0,1*189

0,1*205

50-perc.

95-perc.

5-perc.

50-perc.

95-perc.

0,9 * 189

Hand length

Hand breath 
(metacarpal)

0,9 * 69

0,9 * 76

0,9 * 83

+

+

+

0,1*178

0,1*87

0,1*95

=

=

=

69,9

77,1

84,2
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Picture 7.3.1f: Small hand holding model

Picture 7.3.1g: Font sizes
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done in the early phases of  the form development. 
6HH�SLFWXUH������D�IRU�VRPH�H[DPSOHV�RI �GLIIHUHQW�
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 
GLJLWDO�PRGHOOLQJ��&$'��LQ�$OLDV�$XWRPRWLYH�DQG��'�
SULQWLQJ�RI �WKH�PRGHO��6HH�SUHYLRXV�VHFWLRQ���������D�
IRUP�GHYHORSPHQW�VHVVLRQ�LQ�&DWLD�9��,PDJLQH�DQG�
Shape was conducted to gain a quick overview of  
WKH�H[SUHVVLRQ�LQ��'�GLJLWDO�HQYLURQPHQW��

7.3.2 Form

The expression of  the physical product was another 
aspect which was interesting for the project to take 
LQWR�FRQVLGHUDWLRQ�ZKHQ�UHÀQLQJ�WKH�FRQFHSW��7KH�
formal requirements were stated as that the product 
VKRXOG�ÀW�ZLWKLQ�WKH�FRPSDQ\·V�FXUUHQW�SURGXFW�
SRUWIROLR�LQ�D�FRPSDUDEOH�ZD\�DV�0<FR�GRHV��DQG�
DOVR�ZRUN�ZHOO�ZLWK�WKH�0<FR�LQGXVWULDO�GHVLJQ�

&RQFHUQLQJ�PHWKRG��WKH�ÀUVW�RQH�XVHG�ZDV�KDQG�
sketching which continued throughout the concept 
GHYHORSPHQW��DQG�UHÀQHPHQW�SKDVHV��,Q�DGGLWLRQ�
WR�WKDW��GLJLWDO�VNHWFKLQJ�LQ�$GREH�,OOXVWUDWRU�ZDV�

Picture 7.3.2b: Ascom’s characteristic ID elements
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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-
UHH�WKH�VSHFLÀF�UHIHUHQFHV�DUH�QRW�JLYHQ�

Ascom wants to be a premium brand and have a 
WLPHOHVV�SURGXFW�H[SUHVVLRQ��'HWDLOV�DQG�FUDIWVPDQ-
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 
�����E�

 MYco’s expression

$V�SUHYLRXVO\�PHQWLRQHG��WKH�0<FR�FRQFHSW�DQG�
handset is under development in parallel to this 
thesis project. The industrial design (from here on 
FDOOHG�,'��LV�QRW�ÀQDOLVHG�DW�WKH�SRLQW�LQ�WLPH�ZKHUH�
this report is written, but the project group has 
VHHQ�WKH�ODWHVW�SURSRVDO��PD\�������DQG�KDV�GHVLJ-
QHG�WKH�DFFHVVRU\�SURGXFW�ZLWK�WKH�0<FR�GHVLJQ�
LQ�PLQG��+RZHYHU��RI �FRQÀGHQWLDOLW\�UHDVRQV��WKH�
0<FR�,'�FDQQRW�EH�IXOO\�H[SODLQHG�RU�VKRZQ�LQ�
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 
LQ�WKH�0<FR�GHVLJQ��HVSHFLDOO\�WKH�FXUYHG�VKDSHV�RQ�
D�VXUIDFH��7KH�0<FR·V�GHVLJQ�LV�VXSSRVHG�WR�H[SUHVV�
WKDW�LW�LV�3URIHVVLRQDO��5HOLDEOH�DQG�6HUHQH��DQG�LW�LV�
essentially the same product expression that should 
be valid for the physical accessory product too. 

Form of accessory

7KH�0<FR�FRQFHSW�NH\ZRUGV�3URIHVVLRQDO��5HOLD-
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.

,W�ZDV�FRQFOXGHG�WKDW�DQ�DQDORJXH�SURGXFW�H[SUHV-
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 
WR�KDYH�VRPH�NLQG�RI �LGHQWLÀFDWLRQ�GHWDLO��VRPHWKLQJ�
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 
ZHOO�DV�VLPLODULWLHV�WR�WKH�0<FR�GHVLJQ�ZDV�XVHG�LQ�
the design of  the accessory.

1HYHUWKHOHVV��VLQFH�XQGHUVWDQGLQJ�RI �HDFK�IXQFWLRQ�
DW�ÀUVW�JODQFH�ZDV�QRW�QHHGHG��KHQFH�WKH�OHDUQDELOLW\�
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 speci!cations

7KH�WHFKQLFDO�VSHFLÀFDWLRQ�RI �WKH�SK\VLFDO�SURGXFW�
was done by oral interviews and discussion with 
YDULRXV�H[SHUWV�ZLWKLQ�WKH�GLIIHUHQW�ÀHOGV�ZRUNLQJ�DW�
WKH�FRPSDQ\��,Q�JHQHUDO��LW�ZDV�VHHQ�DV�DGYDQWDJHRXV�
WR�EH�DEOH�WR�EH�DEOH�WR�EHQHÀW�IURP�WKH�H[LVWLQJ�
technologies and manufacturing techniques that 
the company already has, and this was therforee the 
PDLQ�JXLGHOLQH�IRU�WKH�WHFKQLFDO�VSHFLÀFDWLRQ�

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 
EH�EHQHÀFLDO�WR�GR�LW�DV�VLPSOH�DQG�DV�SRVVLEOH�DQG�

���&RQFHSW�UHÀQHPHQW
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if  applicable, use the same methods and materials as 
today.

,W�ZDV�LGHQWLÀHG�E\�DQ�/&$�GRQH�E\�WKH�FRPSDQ\�
and quoted in a Bachelor thesis project (Bratt et.al, 
������WKDW�����RI �WKH�HQYLURQPHQWDO�LPSDFW�WKH�
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-
WHG��7KH�EDWWHU\�KDG�WR�EH�VPDOO�HQRXJK�WR�ÀW�LQWR�
the product in a feasible way, while also lasting long 
enough for the product to be practical. Also the 
charging/exchanging of  batteries was an important 
factor, as well as the cost of  the solution.

To power the device, three different kind of  bat-
WHULHV�ZHUH�HYDOXDWHG��/L�LRQ��FORFN�EDWWHU\�DQG�$$$�
EDWWHULHV��,W�ZDV�LPSRUWDQW�WKDW�WKH�EDWWHU\�W\SH�FKR-
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 
RWKHU�WZR�VROXWLRQV��L�H��QRW�ODVW�DV�ORQJ��,W�ZDV�DOVR�
questionable if  the power supply would be enough 

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 
RWKHU�EDWWHU\�DOWHUQDWLYHV��/L�,RQ�EDWWHULHV�DUH�XVHG�LQ�
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. 

7R�PDNH�VXUH�WKDW�DOO�FRPSRQHQWV�ZRXOG�ÀW�LQWR�WKH�
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-
FKHG�XS��$V�VHHQ�RQ�SLFWXUH�������WKH�FRPSRQHQWV�
ZRXOG�ÀW�LQ�DOO�GLPHQVLRQV��ZLWK�H[WUD�PDUJLQ�LQ�
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 
GLIIHUHQW�FRPSRQHQWV�YDULHG�EHWZHHQ���DQG����6(.��
which ensured that the combined component cost 
would not be excessively high. 

7.4 Interface

,Q�SDUDOOHO�ZLWK�WKH�GHYHORSPHQW�RI �WKH�SK\VLFDO�
product, the development of  the interface in an 
DSSOLFDWLRQ�IRU�0<FR��D�VR�FDOOHG�PRELOH�DSS��ZDV�
done. The app is supposed to serve as the connec-
WLRQ�RI �WKH�SK\VLFDO�SURGXFW�ZLWK�0<FR��DQG�WKH�
design decisions of  this development are described 
and motivated in this section. They build mainly on 
WKH�)LHOG�VWXGLHV��VHH�&KDSWHU�����WKH�IXQFWLRQV�VSHFL-
ÀFDWLRQ��VHH������DQG�WKHRU\�DERXW�*HVWDOW��VHH��������
DQG�8VDEOH�'HVLJQ��VHH���������$OVR�WKH�GHYHORSPHQW�
of  a clickable test application for a mobile phone 
was constructed, which is described below in section 
������

7.4.1 Interface design

When all functions were set, sketches of  wireframes 
ZHUH�GUDZQ�RQ�D�ZKLWHERDUG��VHH�SLFWXUH���������7KLV�
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 
EH�GRQH�HIÀFLHQF\��'HFLVLRQV�DERXW�ZKLFK�IXQ-
ctions that would be included, and in which order 

���&RQFHSW�UHÀQHPHQW

Picture 7.4.3: Components in product
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they should appear were taken with consideration 
WR�XVDELOLW\�JXLGHOLQHV���&KDSWHU�����)RU�LQVWDQFH�WKH�
number of  different choices on one single page was 
QRW�DOORZHG�WR�H[FHHG�ÀYH��$OVR�WKH�SODFHPHQW�RI �DU-
rows and other navigation buttons was set to match 
the mental model of  how to navigate through digital 
PHQXV��SODFLQJ�EDFNZDUGV�DW�WKH�OHIW�VLGH��ZKLOVW�FRQ-
ÀUP�DQG�IRUZDUG�ZDV�SODFHG�RQ�WKH�ULJKW�VLGH��

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 
D�ZKROH��VHH�&KDSWHU�����GLJLWDO�ZLUHIUDPHV�GHVFUL-
bing a stripped down interface were created. The 
wireframes were formed with focus on functions 
DQG�IHDWXUHV��L�H��WKH�FRQWHQW��1R�HIIRUW�ZDV�SXW�RQ�
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 
0<FR�FRQFHSW�DSS�GHVLJQ��DQG�WKHUIRUHH�LW�ZDV�QRW�
considered in detail within the project.

The frames were linked to each other through a soft-
ZDUH�FDOOHG�+\SH��PDNLQJ�+70/�FRGH�RXW�RI �ÁDVK�
animations. A clickable test application for smart-
SKRQHV��KHUHDIWHU�FDOOHG�WKH�0(0FR�WHVW�DSSOLFD-
tion) was then developed through another computer 
VRIWZDUH�FDOOHG�3KRQHJDS��WUDQVIRUPLQJ�+70/�FRGH�
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 
XVHU�WHVWV�ZHUH�DV�DXWKHQWLF�DV�SRVVLEOH��,QVWHDG�RI �
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 
FOLFNDEOH��1HYHUWKHOHVV��LW�ZDV�DVVXPHG�WKDW�D�VXI-
ÀFLHQW�DPRXQW�RI �DFWLRQV�ZHUH�DFFHVVLEOH�IRU�PDNLQJ�
the test credible. 

Picture 7.4.1: Whiteboard sketch of  wireframe

���&RQFHSW�UHÀQHPHQW
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8. Result
7KLV�FKDSWHU�GHVFULEHV�WKH�GHVLJQ�UHVXOW�RI �WKH�SURMHFW��,W�LV�GLYLGHG�LQWR�DQ�LQWURGXFLQJ�VHFWLRQ�FDOOHG�����
0(0FR��IROORZHG�E\�WKH�LQ�GHSWK�GHVFULELQJ�VHFWLRQV�����8VH������+DUGZDUH�DQG�����6RIWZDUH�
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8.1 MEMco

The result of  this master thesis project is called 
0(0FR��,W�LV�D�GHVLJQ�LQ�WKH�IRUPDW�RI �DQ�DFFHVVRU\�
WR�WKH�0<FR�FRQFHSW��D�KHDOWKFDUH�VPDUWSKRQH���DQG�
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 
SURGXFW�FDQ�EH�VHHQ�LQ�SLFWXUH����D�DQG�WKH�PRELOH�
DSSOLFDWLRQ�LQ�SLFWXUH����E��

0(0FR�DLPV�DW�PLQLPLVLQJ�WKH�QHJDWLYH�FRQVHTXHQ-
ces of  interruptions that nurses at hospital wards 
experience in their everyday work, by providing 
memory assistance for tasks that are otherwise easily 
IRUJRWWHQ��,I �WKH�QXUVHV·�ZRUN�EHFRPHV�PRUH�HI-
ÀFLHQW��DOVR�WKH�SDWLHQWV�EHLQJ�WUHDWHG�E\�WKH�QXUVHV�
FRXOG��LQ�WXUQ��EHQHÀW�IURP�0(0FR�WKURXJK�DQ�
increased comfort and feeling of  security.

7KH�FRQFHSW�QDPH�0<FR�VWDQGV�IRU�´0\�RZQ�FR�
worker”, “companion” or “co-pilot”, and the reason 
WR�ZK\�WKH�GHVLJQ�RI �WKLV�SURMHFW�LV�FDOOHG�0(0FR�LV�
WKDW�LW�LV�FORVHO\�FRQQHFWHG�WR�0<FR��EXW�DOVR�GHDOV�
with memory assistance.

0(0FR�LV�D�K\EULG�RI �D�YRLFH�UHFRUGHU�DQG�D�WLPHU�
which also has an easily accessible categorisation of  
UHPLQGHUV��7KH�SK\VLFDO�SURGXFW�LV�����PP�KLJK��
URXQG�LQ�LWV�SURÀOH�DQG����PP�WKLFN��PDNLQJ�LW�VL-
PLODU�LQ�VL]H�WR�DQ�RUGLQDU\�SHQ��,W�KDV�D�FOLS�IRU�HDV\�
IDVWHQLQJ�RQ�FORWKHV�DQG�LQ�SRFNHWV����EXWWRQV�ZLWK�
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 
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-
ses of  three plastic parts, four buttons and a number 
of  electrical components that are further described 
LQ�VHFWLRQ�������

The physical product sends information to the mo-
ELOH�DSSOLFDWLRQ�LQ�DQ�DVVRFLDWHG�0<FR�VPDUWSKRQH�
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 
information can also be added if  the mobile app is 
used. Once the set time of  the timer has run out, a 
GLVFUHWH�DODUP�JRHV�RII �LQ�WKH�0<FR�GHYLFH��UHPLQ-
ding the user of  their task.

8. Result

Picture 8.1a: the MEMco device

Picture 8.1b: the MEMco application
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8.2 Use

7R�XVH�WKH�0(0FR�V\VWHP��D�0<FR�VPDUWSKRQH�
is required which will be carried in a pocket of  the 
scrubs worn by a nurse working in a hospital ward. 
0(0FR·V�SK\VLFDO�SURGXFW�LV�FRPSDUDEO\�VPDOO�DQG�
TXLFN�WR�XVH�FRPSDUHG�WR�SLFNLQJ�XS�D�0<FR�IRU�
WKH�VDPH�SXUSRVH��DQG�D�0(0FR�FDQ�EH�FDUULHG�IRU�
instance in the breast pocket next to the other pens a 
nurse often has placed there. 

$�VRXQG�LV�UHFRUGHG�LQ�D�VLPLODU�ZD\�DV�D�'LFWDSKRQH�
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 
D�JODVV�RI �ZDWHU�WR�WKH�SDWLHQW�LQ�EHG����µ��+RZHYHU��
WKH�0(0FR�SURGXFW�KDV�IRXU�GLIIHUHQW�UHFRUGLQJ�
EXWWRQV��HDFK�ZLWK�D�VLWXDWLRQ�VSHFLÀF�V\PERO�RQ�
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 
0(0FR�GHYLFH�LV�URWDWHG�XQWLO�WKH�FOLS�SRLQWV�DW�WKH�
desired time. X on the scale means that no time is 
set, but when this is used the reminder is still trans-
IHUUHG�WR�0<FR�DQG�SXW�XS�RQ�WKH�OLVW�RI �UHPLQGHUV�
LQ�WKH�DSSOLFDWLRQ��HYHQ�WKRXJK�QR�UHPLQGHU�QRWLÀFD-
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 
UHPLQGHU�QRWLÀFDWLRQ��,W�ZLOO�KRZHYHU�EH�SRVVLEOH�
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 
WLPH�RI ����PLQXWHV�ZKLFK�LV�PRVW�FRPPRQO\�XVHG��
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.

,I �WKH�PRELOH�DSS�LV�XVHG�LQVWHDG�RI �WKH�SK\VLFDO�
product to set a reminder, a categorisation and/or 
a timer is selected in the application through the fun-
FWLRQ�´FUHDWH�QHZ�UHPLQGHUµ��VHH�������$OVR�D�VRXQG�
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 
VKRZLQJ�D�QRWLÀFDWLRQ�RQ�WKH�VPDOO�H[WHUQDO�GLVSOD\�
RI �0<FR��ZKLFK�ZLOO�GLVSOD\�WKH�V\PERO�IRU�WKH�FKR-
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. 
,I �WKH�XVHU�WKHQ�UHPHPEHUV�WKH�WDVN�E\�JHWWLQJ�D�
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 
XVHU�E\�D�WDS�RQ�RQH�RI �0<FR·V�H[WHUQDO�EXWWRQV�

,I �WKH�XVHU�GRHV�QRW�UHPHPEHU�ZKDW�WDVN�LW�ZDV�E\�
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 
DOO�RSWLRQDO�DGGLWLRQDO�LQIRUPDWLRQ��VHH������WKDW�KDV�
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

7KH�LGHD�WR�0(0FR�FDPH�IURP�WKH�LQVLJKW�WKDW�
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 
QRWH�FRXOG�EH�FUHDWHG�LQ�DQ�HDV\�ZD\��,W�VKRXOG�SUHIH-
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 
DUH�WKH�LGHDV�WKDW�IRUPHG�WKH�EDVLV�IRU�WKH�GHVLJQ��
a selection of  a category and a voice recording was 
perceived as an advantageous combination, where 

8. Result
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Picture 8.2a: Microphone

Picture 8.2b: Nurse with a MEMco device in the breast pocket of  her scrubs
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�VHH�VHFWLRQ������WKDW���FKXQNV��������DUH�ZKDW�WKH�
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 
WR�XVH�LW�IRU��,W�LV�KRZHYHU�QRW�LPSRUWDQW�WKDW�WKH�LQ-
dividual perception of  what each category can con-
tain is consistent between different nurses since the 
V\PEROV�ZLOO�ÀUVW�DQG�IRUHPRVW�EH�XVHG�WR�UHPLQG�
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, 
EHFDXVH�WKDW�PHDQV�WKDW�WKH�V\VWHP�LV�ÁH[LEOH�DQG�
DGDSWDEOH�WR�WKH�VSHFLÀF�WDVN�W\SHV�RI �HDFK�ZDUG��
DQG�XVHU�W\SH�ZKR�XVHV�WKH�0(0FR�V\VWHP�

8.3 Hardware

This section describes and motivates the properties 
that are directly related to the physical product of  
0(0FR��EHLQJ�IRUP�GHVLJQ��SK\VLFDO�HUJRQRPLFV��
WKH�WHFKQLFDO�IXQFWLRQ��LWV�FRQQHFWLRQ�WR�0<FR�DQG�
practical aspects of  implementation at a ward.

8.3.1 Physical ergonomics

7KH�SK\VLFDO�SURGXFW�RI �0(0FR�LV�GHVLJQHG�WR�EH�
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 
ÀWV�HDVLO\�LQWR�WKH�XVHUV�SRFNHW�ZLWKRXW�WDNLQJ�XS�WRR�
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 
ZLWK�D�SK\VLFDO��'�SULQWHG�PRGHO��VHH�SLFWXUH��������

the two information types completes each other in 
WHUPV�RI �TXLFNQHVV�DQG�ÁH[LELOLW\��

,W�LV�D�JUHDW�VWUHQJWK�RI �WKH�GHVLJQ�WKDW�HDFK�LQGLYL-
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 
D�UHPLQGHU�LQ�0<FR�PRWLYDWHV�WKH�H[WUD�LWHP�WR�EH�
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) 
LV�PXFK�TXLFNHU�WKDQ�SLFNLQJ�XS�WKH�ELJJHU�0<FR��
selection the application in the menu, select “create 
new reminder” press “record”, speak and press “end 
UHFRUGLQJµ��,I �D�WLPH�LV�VHW�RU�QR�VRXQG�FOLS�LV�UHFRU-
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 
QRW�WR�SLFN�XS�0<FR�WR�GR�LW��VLQFH�WKH�SURFHGXUH�
could be perceived too time consuming.

0(0FR�LV�VXSSRVHG�WR�EH�XVHG�IRU�WDVNV�ZKHUH�LW�LV�
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 
0<FR��ZKLFK�DOVR�DOUHDG\�KDV�D�SXUSRVH�EXLOW�V\VWHP�
for notifying its user about alarms and other events. 
%\�XVLQJ�0<FR·V�RZQ�WHFKQRORJ\�IRU�JLYLQJ�WKH�
UHPLQGHU��WKH�WHFKQRORJ\�LQ�WKH�0(0FR�GHYLFH�FDQ�
be kept relatively simple, not needing for instance a 
digital memory, a clock or a bigger battery. To give 
WKH�UHPLQGHU�LQ�0<FR�ZDV�WKHUIRUHH�VHHQ�DV�WKH�
technically (and through that economically) optimal 
solution.

8.2.2 Symbols

The symbols have been developed with the most 
FRPPRQ�WDVNV�LQ�PLQG�WKDW�D�VHUYLFH�OLNH�0(0FR�
would be used for according to the user evalua-
WLRQ��VHH�������6XFK�DFWLRQV�FRXOG�EH�IRU�LQVWDQFH�
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 
FDWHJRULHV�V\PEROLVHG�LQ�SLFWXUH������D��E�DQG�F��7KH�
UHDVRQ�ZK\�WKH�EXWWRQV�DUH���LQ�QXPEHUV�LV�SDUWLDOO\�
RI �FRJQLWLYH�UHDVRQV��,W�LV�VDLG�LQ�PHPRU\�WKHRU\�

8. Result



71

Pitcture 8.3.1: Printed prototype

8. Result

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

Pitcture 8.2.2a: The MEMco device



72

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 
ÀUVW�WLPH�XVHU�

7KH�0(0FR�GHYLFH�KDV�DQ�HOHPHQW�ZKLFK�JLYHV�LW�D�
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 
0<FR�FRQFHSW�GHYLFH�KDV��PDNLQJ�LW�ÀW�DQG�VLJQDO-
OLQJ�´LW�ZRUNV�WRJHWKHU�ZLWK�0<FRµ��7KH�FOLS�LV�DOVR�
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 
0(0FR�ZLOO�IDOO�RXW�RI �WKH�SRFNHW�DQG�WKH�RYHUDOO�
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. 
,W�LV�KRZHYHU�PDLQO\�ÀUVW�WLPH�XVHUV�WKDW�ZLOO�GR�WKLV�
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

,QVLGH�WKH�VKHOO��WKH�0(0FR�GHYLFH�FRQWDLQV�VHYHUDO�
electronic components which are attached to a 
FLUFXLW�ERDUG��VHH�SLFWXUH������D��7KRVH�FRPSRQHQWV�
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 

and with nurses’ hand sizes in mind. The length also 
ÀWV�ZHOO�LQWR�WKH�6ZHGLVK�QXUVHV·�EUHDVW�SRFNHW�RQ�
the standard scrubs.

7KH�QXPEHU�RI �EXWWRQV�EHLQJ���LV�QRW�RQO\�RI �FRJ-
QLWLYH�UHDVRQV��EXW�DOVR�SK\VLFDO��,W�ZRXOG�EH�D�UHDO�
FKDOOHQJH�WR�ÀW�PRUH�EXWWRQV�WKDQ���RQ�WKH�SURGXFW�
taking into account they all have to be easy to press, 
ELJ�HQRXJK�IRU�ODUJHU�ÀQJHUV�DQG�WKH�UDGLL�LV�UHOD-
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 
SRFNHW��7KH�PDLQ�UHDVRQ�IRU�WKH�EURDGHU�SURÀOH�
right above the buttons is this, to prevent accidental 
recording.

8.3.2 Form and semantics

7KH�0(0FR�SURGXFW��VHHQ�LQ�SLFWXUH��������LV�
supposed to look simple, functional and purpose 
EXLOW�\HW�DWWUDFWLYH��0<FR·V�GHVLJQ�H[SUHVVLRQ�LV��DV�
PHQWLRQHG�LQ��������VXSSRVHG�WR�EH�´3URIHVVLRQDO��
Reliable and Serene”, and this is also what should 
EH�DQG�LV�FRPPXQLFDWHG�E\�WKH�0(0FR�SURGXFW�
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 
RI �D�SXUSRVH�EXLOW�SURGXFW�LV�QRW�HDVLO\�IXOÀOOHG�VLQFH�
WKH�ÀUVW�WLPH�XVHUV�ZLOO�PRVW�OLNHO\�QRW�NQRZ�WKH�
SXUSRVH�RI �WKH�SURGXFW�DW�ÀUVW�JODQFH��1HYHUWKHOHVV��
once they have understood what the product is for, 
the function will correlate with the product expres-
sion.

7KH�GHVLJQ�RI �WKH�SURGXFW�LV�DOVR�VXSSRVHG�WR�ÀW�WKH�
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-
FHV�VXFK�DV�WKH�SURÀOH�EHWZHHQ�WKH�EXWWRQV�DQG�FOLS�
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 

8. Result

Pitcture 8.3.3b: Illustration of  domes 
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Pitcture 8.3.3a: Circuit board

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 
GLUHFWLRQV���SLFWXUH������E�

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 
VHWWLQJ�WULJJHUHG�DW�WKH�WRS�RI �WKH�0(0FR�GHYLFH�
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 
0<FR��HYHU\WKLQJ�WKDW�LV�UHFRUGHG�LQ�WKH�GHYLFH�LV�
directly accessible in the mobile application. This 
enables the function in the application of  adding or 
FKDQJLQJ�LQIRUPDWLRQ�DIWHU�WKH�ÀUVW�UHFRUGLQJ��:KHQ�
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 
VHW�DUH�WUDQVIHUUHG�WR�0<FR�WKURXJK�WKH�%OXHWRRWK�
FLUFXLW��,Q�WKH�DSSOLFDWLRQ�D�QHZ�UHPLQGHU�ZLOO�EH�
created with the same features as the one set in the 
GHYLFH��1R�LQIRUPDWLRQ�LV�VDYHG�LQ�WKH�0(0FR�
device, why it is necessary to keep it close enough 
�����P���WR�WKH�SKRQH�LQ�RUGHU�IRU�WKH�WUDQVPLVVLRQ�
to function properly.

8.3.5 Practical implementation

Purchase

:KHQ�SXUFKDVLQJ�0(0FR��LW�LV�LPSRUWDQW�WKDW�WKH�
EX\HU�LV�DZDUH�RI �WKDW�0(0FR�LV�QRW�IXQFWLRQDO�
ZLWKRXW�D�0<FR�VPDUW�SKRQH��DV�0<FR�LV�QHHGHG�
WR�VDYH�DQG�GLVSOD\�WKH�UHPLQGHUV�UHFRUGHG��0(0FR�
will  be delivered together with descriptions of  how 
to use it, although to facilitate the understanding 

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 
0<FR�DQG�0(0FR�V\VWHP��

,W�ZLOO�EH�SRVVLEOH�WR�SXUFKDVH�RQO\�RQH�RU�D�IHZ�
0(0FR�WR�RQH�ZDUG��VLQFH�WKH�V\VWHP�LV�QRW�GH-
SHQGHQW�RI �RWKHU�0(0FRV�WR�ZRUN�SURSHUO\��$OVR�
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 
FRQFHSW�DQG�LV�WKHUIRUHH�QRW�UHFRPPHQGHG�DV�D�ÀUVW�
choice but a complement by the project group. 

,Q�DGGLWLRQ�WR�0(0FR��RWKHU�DFFHVVRULHV�FRXOG�EH�
UHOHYDQW�DV�ZHOO��D�VDIHW\�VWUDS��LQGLYLGXDO�FDWHJRU\�
stickers and clips in different colours to ease the 
LGHQWLÀFDWLRQ��+RZHYHU��WKH�UHOHYDQFH�DQG�XVHU�QHHG�
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

/LNHZLVH�DOO�KRVSLWDO�HTXLSPHQW��WKHUH�DUH�ODZV�UHJX-
lating what electronic devices must resist regarding 
chemical detergents and how cleanable they need 
WR�EH��7KH�PDWHULDO�XVHG�IRU�WKH�VKHOO�RI �0(0FR�
VKRXOG�IXOÀO�WKRVH�UHTXLUHPHQWV��DQG�VLQFH�WKH�
PDWHULDOV�DUH�VDLG�WR�EH�WKH�VDPH�DV�IRU�0<FR��WKRVH�
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 
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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 
SDUWV�KDYH�WR�EH�UHSODFHDEOH�RU�SRVVLEOH�WR�UHSDLU��WKH�
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  
0(0FR��7KH�VRIWZDUH�GHYHORSHG�LV�DQ�DSSOLFDWLRQ�
with the functionality of  both handling existing re-
minders and creating new ones. The application is as 
SUHYLRXVO\�PHQWLRQHG�FRQQHFWHG�ZLWK�WKH�0(0FR�
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 
FOHDQ��ZLWK�D�UHODWLYH�ODUJH�W\SH��EHWZHHQ���SW�DQG�
��SW���DQG�IRFXV�KDV�EHHQ�WR�GHVLJQ�ERWK�FOHDU�DQG�
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 
EXWWRQV��7KH�VSHFLÀFDWLRQV�DQG�FRQWHQW�RI �WKH�DSS-
lication is determined within the project, all though 
ÀQDO�VRIWZDUH�GHYHORSPHQW�LQ�IRUP�RI �SURJUDPPLQJ�
has not been completed. 

8.4.1 Functions of the Application

Main menu

:KHQ�WKH�DSSOLFDWLRQ�LV�VWDUWHG�IRU�WKH�ÀUVW�WLPH�
by a nurse during a shift, the main menu is shown. 
�SLFWXUH������D��1H[W�WLPH�WKH�DSSOLFDWLRQ�RSHQV��
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

,W�LV�SRVVLEOH�WR�FUHDWH�D�QHZ�UHPLQGHU�QRW�RQO\�
WKURXJK�WKH�0(PFR�GHYLFH��EXW�DOVR�GLUHFWO\�LQ�WKH�
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 
SLFWXUH������E��7KHUH�DUH�IRXU�WKXPEV�RI �FDWHJRU\�
symbols, and the one relevant is chosen by clicking 
DQG�WKHQ�LW�JHWV�D�EROG�IUDPH��,W�LV�DOZD\V�SRVVLEOH�WR�
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. 
,I �WKH�WLPH�EXWWRQ�LV�SUHVVHG��WKH�XVHU�FDQ�FKRRVH�
EHWZHHQ�VHW�D�WLPH�LQWHUYDO�DQG�D�VSHFLÀF�WLPH��7KH�
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 
ZULWH��%HORZ�LV�WKH�SDWLHQW�ÀHOG��ZKLFK�ZKHQ�SUHVVHG�
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 
WKH�SDWLHQW�ÀHOG��ZKLFK�PHDQV�QR�IXUWKHU�ZULWLQJ�LV�
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 
SUHVVHV�WKH�EXWWRQ�RQFH�PRUH��,I �WKH�XVHU�ZDQWV�WR�
create a new voice recording, they just click on voice 
UHFRUGLQJ�DJDLQ��ZKLFK�ZLOO�RYHUZULWH�WKH�ÀUVW�UH-
cording. By pressing Save in the upper right corner, 
the reminder will be shown, and could thereafter be 
displayed in the list view.

Settings

7KURXJK�VHWWLQJV��SLFWXUH������F��LW�LV�SRVVLEOH�WR�VHW�
preferences regarding snooze time, type of  alarm 
QRWLÀFDWLRQ��VRXQG��YLEUDWLRQ�RU�ERWK��DQG�ODQJXDJH��
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-
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cording. When the user is done, they presses save for 
saving the changes and do then automatically return 
WR�WKH�GHWDLOHG�YLHZ��,I �D�PLVWDNH�KDV�EHHQ�PDGH��WKH�
back arrow may be pressed for leaving the edit mode 
without saving. 

Sending a reminder

)URP�HLWKHU�WKH�PDLQ�PHQX��RU�IURP�D�VSHFLÀF�UH-
minder, the send reminder page can be reached (pic-
WXUH������J���,I �LW�LV�UHDFKHG�WKURXJK�WKH�PDLQ�PHQX��
WKH�XVHU�ÀUVWO\�KDV�WR�FKRRVH�ZKLFK�UHPLQGHU�WKDW�
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 
SDJH��SLFWXUH������K��WKH�UHFHLYHU�RI �WKH�UHPLQGHU�LV�
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 
ZLOO�DSSHDU��7KH�XVHU�ZLOO�WKHUHDIWHU�JHW�D�QRWLÀFDWLRQ�
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 
RU�VHQW�WR�DQRWKHU�SHUVRQ�ZLOO�VKRZ��SLFWXUH������L���
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.

ver, a change in categories in the application would 
require a corresponding change of  symbols on the 
EXWWRQV�RI �WKH�SK\VLFDO�0(0FR�GHYLFH�LI �WKH\�ZHUH�
to be used together.

List view

,Q�OLVW�YLHZ��DOO�UHPLQGHUV�FUHDWHG�ZLWKLQ�WKH�FXUUHQW�
VKLIW�DUH�VKRZQ��$V�VHHQ�RQ�SLFWXUH�������G�WKH�V\P-
bol for each reminder is visible, together with notes 
RU�D�VSHFLÀF�SDWLHQW�QXPEHU��7R�WKH�ULJKW�WKH�WLPH�
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

,Q�WKH�GHWDLOHG�YLHZ��SLFWXUH������H��WKH�XVHU�FDQ��
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 
XSSHU�OHIW�FRUQHU�LV�SUHVVHG��,Q�WKH�ERWWRP�RI �WKH�
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 
WKH�WLPH�SUHGHÀQHG�DV�VQRR]H�WLPH��$IWHU�DERXW�D�
second, the application will return to list view, and 
ÀYH�PRUH�PLQXWHV��WKH�VQRR]H�WLPH��KDYH�EHHQ�
added to the count down for the actual reminder. 
When pressing the action buttons delete or check, 
WKH�FRUUHVSRQGLQJ�V\PEROV�ZLOO�ÀUVWO\�EH�VKRZQ�LQ�
IXOOVFUHHQ�DV�YLVXDO�IHHGEDFN��DQG�����VHFRQGV�ODWHU�
the action will be performed.

Edit a reminder

,I �DQ\WKLQJ�QHHGV�WR�EH�HGLWHG��WKH�XVHU�UHDFKHV�HGLW�
mode through the edit button in the upper right cor-
ner, in detailed view. When pressed, the user reaches 
HGLW�YLHZ��SLFWXUH������I��DQG�KDV�WKH�SRVVLELOLW\�WR�
change category, add a written note or a patient 
number to the reminder, delete or record a voice re-

8. Result
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Pitcture 8.4.1a: Main menu Pitcture 8.4.1b: New reminder Pitcture 8.4.1c: Settings

Pitcture 8.4.1d: List reminders Pitcture 8.4.1e: Detailed view Pitcture 8.4.1f: Edit view

Pitcture 8.4.1g: Send reminder I Pitcture 8.4.1h: Send reminder II Pitcture 8.4.1i: Completed reminders
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9. Validation
(YDOXDWLQJ�WKH�ÀQDO�UHVXOW�JDYH�LPSRUWDQW�LQVLJKWV�UHJDUGLQJ�UHFRPPHQGDWLRQV�IRU�IXUWKHU�GHYHORSPHQW��7KH�
HYDOXDWLRQ�ZDV�GLYLGHG�LQWR�ÀYH�GLIIHUHQW�SDUWV��V\PEROV��SK\VLFDO�HUJRQRPLFV��YLVXDO�H[SUHVVLRQ��WKH�LQWHUIDFH�
and the concept as a whole.
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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, 
gVWUD�6MXNKXVHW��8GGHYDOOD�6MXNKXV�DQG�.XQJlOYV�
6MXNKXV��DQG�LQ�WRWDO�WKHUH�ZHUH�ÀYH�QXUVHV�SDUWL-
cipating in the evaluation. Two of  the nurses had 
QRW�EHHQ�LQYROYHG�SUHYLRXVO\�LQ�WKH�ÀHOG�VWXG\�RU�
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 
GHVFULEHG�KHUH�LQ�FKDSWHU����5HVXOW��7KH�QXUVHV�ZHUH�
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  
FDWHJRULHV�ZHUH�VXIÀFLHQW��RU�LI �WKH\�ZDQWHG�WR�DGG�
or remove any category.

The second part regarded physical ergonomics, mea-
ning evaluation of  the handheld device. The partici-
SDQWV�JRW�D�QRQ�IXQFWLRQDO�SURWRW\SH�SULQWHG�LQ��'�
handed to them and were asked to rotate the upper 
SDUW��SUHVV�D�EXWWRQ�DQG�VLPXODWH�D�GLFWDWLRQ��3KRWRV�
of  how they hold the device were taken, and the 
nurses responded to questions about their perceived 
DFFXUDF\�RI �VL]H�DQG�SURSRUWLRQV���6HH�SLFWXUH�����

When the participants had seen and tested the 
prototype they received simple printed renderings of  
WKH�&$'�PRGHO��DQG�ZHUH�DVNHG�TXHVWLRQV�DERXW�WKH�
visual formal expression, according to both the pro-
totype (shape) and the renderings (shape and color).

Before evaluating the interface, the nurses were 
given a smartphone with touch screen and the 
0<FR�WHVW�DSSOLFDWLRQ�LQVWDOOHG��7KH�SDUWLFLSDQWV�
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 
HYDOXDWLRQ�FRQVLVWHG�RI �VL[�GLIIHUHQW�WDVNV�

��� Sort the list of  all reminders according to time

��� Create a new reminder where you have to take a 
EORRG�VDPSOH�RQ�SDWLHQW�����LQ�WHQ�PLQXWHV

��� /LVWHQ�WR�D�UHPLQGHU�UHJDUGLQJ�SDWLHQW����

��� &KDQJH�WKH�SUHVHW�VQRR]H�WLPH�WR����PLQXWHV

��� Create a new reminder where you are about to 
JR�WR�D�PHHWLQJ�DW������

��� 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 
LQ�WKH�WHVW�ZHUH�VSHFLÀHG�ZDV�WR�GHWHUPLQH�ZLWKLQ�
which of  the four categories the nurses choose to 
put them, as they would have done in a real user 
HQYLURQPHQW��$OVR��E\�UHSHDWLQJ�WZR�VLPLODU�WDVNV����
DQG����WKH�VKRUW�WHUP�OHDUQDELOLW\�FRXOG�EH�HYDOXDWHG�
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.  

9. Validation

Picture 9.1: Hands trying non-funtional model
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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.

'XULQJ�WKH�ÀUVW�HYDOXDWLRQ��WKHUH�ZHUH�FRPPHQWV�
from the participants regarding that they would have 
SUHIHUUHG�6ZHGLVK�DERYH�(QJOLVK�DV�WKH�DSSOLFDWLRQ�
language, so this was therforee changed until the 
second and third evaluation. Also one of  the nurses 
GXULQJ�WKH�ÀUVW�HYDOXDWLRQ�KDG�D�SUREOHP�UHDGLQJ�DOO�
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 
HIÀFLHQF\�LQ�PDQDJLQJ�VLPLODU�WDVNV�FRXOG�EH�VHHQ�
during the test. Thus the learnability of  the interface 
could not be measured, but since the guessability 
DSSDUHQWO\�KDG�D�VXIÀFLHQW�OHYHO�WKH�ODFN�RI �PHDVXUH-
ments upon learnability was not seen as a problem.

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 
LQ�XVDJH��6HH�DOVR�WDEOH�������

9.2.2 Physical evaluation

7KH�VL]H�RI �0(0FR�ZDV�SHUFHLYHG�DV�VXLWDEOH�IRU�DOO�
nurses involved in the evaluation, and also the size 
of  and distances between buttons were said to be 
FRPIRUWDEOH��´,W·V�QLFH��WKDW�LW�LV�WKLV�VPDOOµ�ZDV�RQH�
among the comments regarding the overall size of  
the physical product.

5HJDUGLQJ�WKH�SODFHPHQW��0(0FR�ZDV�VDLG�WR�EH�
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-
ULW\�VWUDS�DURXQG�0(0FR��UHIHUULQJ�WR�WKH�GHYLFH�
as something expensive to repair if  dropped and 
broken. 

Anything with drugs
Give medicine. 
Used during night shifts when alone, for blood, antibiotics etceteras.

0RYH�SDWLHQW��'LVFKDUJH�SDWLHQW���0RYH�SDWLHQW�WR��;�UD\
:DNH�XS�SDWLHQW��(YHU\WKLQJ�UHJDUGLQJ�D�SDWLHQW��4XHVWLRQV�DQG�VWXII �UHJDUGLQJ�
patient.

0DNH�D�FDOO��7R�FDOO�UHODWLYHV��0HHWLQJV��6RPHWKLQJ�QHHGHG�WR�EH�VDLG�RU�ZULWWHQ�
down. 
,QIRUP�SDWLHQW�DERXW�XSFRPLQJ�H[DPV��SODQQLQJ�IRU�GLVFDUJH�HWF�

,PSRUWDQW�VWXII��2WKHU�WKLQJV��´,�PLJKW�SXW�HYHU\WKLQJ�KHUH�µ
)RU�LQVWDQFH��FDUH�SODQQLQJ��FKHFN�EORRG�SUHVVXUH��)RU�RWKHU�VWXII��LQGLYLGXDO�

9. Validation

Table 9.2.1: Various 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 
WKH�WLPH�UDQ�RXW��EXW�VRPHWLPHV����PLQXWHV�EHIRUH�
the set time, for instance when going to a meeting or 
VHQGLQJ�D�SDWLHQW�WR�[�UD\�DW�D�VSHFLÀF�WLPH��

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 
WR�VHH�WKH�VSHFLÀF�WLPH�VHW�IRU�LW��7KLV�ZDV�VDLG�WR�
facilitate the understanding for when a reminder was 
about to go off, although it would occupy space af-
fecting other content.

,W�ZDV�DOVR�GLVFXVVHG�ZKDW�ZRXOG�KDSSHQ�ZLWK�WKH�
reminders when a shift is over and the nurse hands 
RYHU�WKHLU�0<FR�WR�WKH�QXUVH�DW�WKH�QH[W�VKLIW��6RPH�
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).

1RQH�RI �WKH�LQWHUYLHZHHG�WKRXJKW�WKHUH�ZRXOG�EH�D�
problem to record reminders in front of  the pa-
tients, since the assumed information would not be 
WKDW�VHQVLWLYH��´\RX�ZRXOGQ·W�VD\�YHU\�VWUDQJH�WKLQJV��
DQG�IRU�LQVWDQFH�¶GUHVVLQJ�ZRXQGV�IRU�����DW������·�
would not be a problem saying in front of  a pa-
WLHQW�µ�1HYHUWKHOHVV��RQH�RI �WKH�QXUVHV�WKRXJK�YRLFH�
recordings would not be used to a high extent, since 
there are no such tradition among nurses.

2WKHU�TXRWHV�IURP�WKH�QXUVHV�YDOLGDWLQJ�0(0FR�

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

´0XFK�HDVLHU�WR�UHDG�WKLQJV�KHUH�WKDQ�WR�UHDG�P\�
handwritten notes”

´,�FRXOG�GHÀQLWHO\�XVH�WKH�DSSOLFDWLRQ�ULJKW�DZD\�LI �,�
go outside this room and start working.”

9. Validation
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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 
WKH�QXUVHV·�ZRUNORDG�DQG�PDNH�WKH�MRE�WKH\�DUH�JRLQJ�WR�GR�PRUH�HIÀFLHQW��7KLV�HQJDJHPHQW�KDV�GHÀQLWHO\�
also contributed to the quality and as well as level-of-detail in the design result.

7KLV�GLVFXVVLRQ�ZLOO�DGGUHVV�KRZ�WKH�SURMHFW�SURFHVV�DV�ZHOO�DV�WKH�ÀQDO�UHVXOW�FRPSOLHV�ZLWK�WKH�JRDOV�DQG�
SULRULWLHV�WKDW�ZHUH�VWDWHG�DW�WKH�EHJLQQLQJ�RI �WKH�SURMHFW��VHH�&KDSWHU����,QWURGXFWLRQ���,W�ZLOO�DOVR�FODULI\�
ZKDW�IDFWRUV�WKDW�LQÁXHQFHG�WKH�FRPSOLDQFH�DQG�GHVFULEH�VRPH�OHVVRQV�OHDUQHG�DORQJ�WKH�ZD\��7KH�FKDSWHU�LV�
GLYLGHG�LQWR������0HWKRGV�DQG�SURFHVV��DQG�������5HVXOW��7KH�FRQFOXVLRQ�IRFXVLQJ�RQ�DQVZHULQJ�WKH�UHVHDUFK�
TXHVWLRQV�RI �WKH�SURMHFW�FDQ�EH�IRXQG�LQ�WKH�ÀQDO�&KDSWHU�����&RQFOXVLRQ�
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10.1 Methods and process

The  gathering of  theory information took place 
WZLFH��ÀUVW�DV�DQ�LQLWLDO�SKDVH�UHJDUGLQJ�WKH�KRVSLWDO�
environment, and secondly during the idea gene-
ration phase to enhance the knowledge primarily 
about how the human memory works. This second 
WKHRU\�VWXG\�ZDV�QRW�VSHFLÀHG�LQ�WKH�SURMHFW�SODQ��
VLQFH�LW�ZDV�QRW�FOHDU�ZKLFK�DUHD�WKH�ÀQDO�FRQFHSW�
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-
PHQW��DQG�LQÁXHQFHG�WKH�ÀQDO�UHVXOW�WR�D�PDMRU�
extent. 

Another action which came to take up more time 
than planned during the project was to perform 
WKH�YDULRXV�YLVLWV�WR�WKH�XVHUV��,Q�WKH�XVHU�VWXG\��WKH�
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 
ÀHOG�VWXG\��,W�ZDV�QRW�WRR�FRPSOLFDWHG�WR�JHW�KROG�
RI �QXUVHV�DW�VXLWDEOH�ZDUGV�LQ�WKH�ÀUVW�SODFH�EXW�
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 
VWXG\�SKDVH��DV�LW�ZDV�LPSRUWDQW�WR�JDWKHU�D�VXIÀ-
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 
EH�VKRUWHQHG�ZLWK�DSSUR[LPDWHO\�D�ZHHN��,W�ZRXOG�
however probably not been possible to schedule 
WKH�YLVLWV�IRU�WKH�ÀHOG�VWXG\�HDUOLHU�LQ�WKH�SURMHFW�WR�
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 
YLVLWV�LQ�WKH�UHÀQHPHQW��DQG�YDOLGDWLRQ�SKDVHV�ZHUH�
however planned simultaneously with a comparably 
high number of  wards, something that minimised 
the need for backup plans in especially the last vali-
GDWLRQ�SKDVH��,W�LV�KDUG�WR�WHOO�KRZ�PXFK�WKH�GHOD\V�
DIIHFWHG�WKH�ÀQDO�UHVXOW��DOWKRXJK�WKH�VKRUWHQHG�LGHD�
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.   

,Q�WKH�LGHD�JHQHUDWLRQ��DQG�FRQFHSW�GHYHORSPHQW�
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” 
ZLWKLQ�RQH�ÀHOG��WKHUH�ZDV�DOZD\V�D�SRVVLELOLW\�WR�
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 
WR�GLVFRYHU�D�EURDGHU�ÀHOG�RI �IXWXUH�DFFHVVRU\�DUHDV��
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 
SKDVH�SRVVLEO\�PDGH�WKH�ÀQDO�UHVXOW�D�ELW�OHVV�VSHFL-
ÀHG�WKDQ�LI �RQO\�RQH�WUDFN�ZRXOG�KDYH�EHHQ�FKRVHQ��
When to make the critical path decisions is a recur-
rent question that each product development project 
KDV�WR�GHDO�ZLWK��EXW�DV�WKH�ÀQDO�UHVXOW�WXUQHG�RXW�WKH�
project group thinks the chosen strategy was a good 
one, and it also made it possible to present more 
WKDQ�RQO\�RQH�LGHQWLÀHG�IXUWKHU�SURGXFW�QHHG�WR�WKH�
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 
area 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 
WKH�0HPRU\�DUHD�RYHU�3DWLHQWV�DUHD�VKRXOG�QRW�EH�
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 
D�SRWHQWLDO�DFFHVVRU\�WR�WKH�0<FR�VSRNH�LQ�IDYRXU�
of  solving the memory-related problems, something 
that the company representatives also expres-
VHG��7KH�VROXWLRQ�W\SH�WR�WKH�3DWLHQWV·�H[SHULHQFH�
SUREOHPV�ZDV�DOVR�SUHGLFWHG�WR�UHTXLUH�H[WHQVLYH�,7�
V\VWHP�LQWHJUDWLRQV�LQ�RUGHU�WR�IXOÀO�WKH�VWURQJHVW�
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



84

product design.  Furthermore, as a consequence of  
the system integration needed, the time perspective 
of  the concepts when it comes to realisability also 
GLIIHUHG�ZLWK�WKH�0HPRU\�DVVLVWDQFH�FRQFHSWV�FORVHU�
LQ�WLPH�WKDQ�WKH�PRUH�ORQJ�WHUP�3DWLHQWV·�H[SHULHQFH�
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 
WKH�DUHD�ZDV�FKRVHQ�WR�EH�IXUWKHU�GHYHORSHG��,Q�WKH�
end, the project team believes that the chosen track 
HQDEOHG�D�PXFK�PRUH�GHYHORSHG�ÀQDO�UHVXOW��VLQFH�
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 
GRLQJ�DQ�XQFRQGLWLRQDO�DQG�H[WHQVLYH�ÀHOG�VWXG\��E\�
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-
YDWLRQ�KDV�EHHQ�VXIÀFLHQW�

7KH�ÀUVW�GLVFXVVLRQ�WRSLF�UHODWHG�WR�WKH�QRYHOW\�IR-
FXV�LV�WKDW�ÀUVWO\�DQG�IRUHPRVW�FHQWUDO�LQ�WKH�SURMHFW�
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 
SDUWV�RI �WKH�0<FR�LQWHUIDFH��VRPHWKLQJ�WKDW�GXULQJ�
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-
QHRXVO\�ÀW�LQWR�WKH�VFRSH�RI �EHLQJ�DQ�DFFHVVRU\�WR�

0<FR��EHLQJ�GHYHORSHG�LQ�D�FRQWHPSRUDU\�SURMHFW��
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-
WDQFH�PDNHV�XS�WKH�ÀQDO�GHVLJQ�UHVXOW�RI �WKH�SURMHFW��
the concept also to some extent seeks to solve some 
SUREOHPV�GHWHFWHG�ZLWKLQ�WKH�DUHD�RI �3DWLHQWV·�H[-
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 
SKDVH�ZKLFK�GHPRQVWUDWHV�WKDW�WKH�3DWLHQWV·�H[SH-
rience was as previously mentioned not completely 
GLVUHJDUGHG�HYHQ�LQ�WKH�ÀQDO�GHVLJQ�UHVXOW�0(0FR�

The second major focus area of  the project was 
WR�PD[LPLVH�WKH�XVHU�EHQHÀWV�RI �WKH�GHVLJQ�UHVXOW�E\�
having continuous contact with the intended users, 
and this also proved to be a very advantageous when 
LW�FRPHV�WR�IXOÀOOLQJ�RQH�RI �WKH�JRDOV�RI �WKH�SURMHFW��
WR�IXOÀO�RQH�RU�VHYHUDO�RI �WKH�PDLQ�QHHGV�RI �QXUVHV��
(YHQ�WKRXJK�LW�WRRN�VRPH�WLPH�DQG�HIIRUW�IURP�WKH�
group members to be able to meet the always-busy 
nurses the project aimed at assisting, it was a great 
DGYDQWDJH�WR�WKH�ÀQDO�UHVXOW�WKDW�WKH\�ZHUH�LQYROYHG�
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 
PDLQ�UHDVRQV�ZK\�WKH�ÀQDO�FRQFHSW�ZDV�UHFLHYHG�LQ�
VXFK�SRVLWLYH�WHUPV�LQ�WKH�XVHU�HYDOXDWLRQ��,W�LV�RI �
course however also important to remember to not 
DOZD\V�VLPSO\�´GR�DV�WKH�XVHU�VD\Vµ�EXW�WU\�WR�ÀJXUH�
out what they really want, need and mean when the 
users are express their views not only on problem 
LGHQWLÀFDWLRQ�EXW�DOVR�DERXW�VROXWLRQ�GHVLJQ�WR�WKH�
problems. This has been a skill the project group 
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members have had the chance to practice in this 
project, and an experience to learn a great deal from. 

$QRWKHU�DVSHFW�RI �IXOÀOOLQJ�QXUVHV�QHHGV�E\�0(0FR�
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 
FRPPHQFHG�ZDV�WR�HQVXUH�WKH�PDUNHW��DQG�SURÀW�
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 
RQ�VLWH�DW�WKH�FRPSDQ\·V�RIÀFH�LQ�*RWKHQEXUJ�KDV�
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 
UHDOLVWLF�HYHQ�IRU�EHLQJ�D�0DVWHU�7KHVLV�SURMHFW��

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 
WHFKQRORJLFDOO\�UHDOLVDEOH�DQG�HFRQRPLFDOO\�EHQHÀ-
FLDO�UHVXOW��DQG�DOVR�WR�PDWFK�WKH�ÀQDO�GHVLJQ�WR�WKH�
company’s product portfolio, respectively. The cost 
RI �WKH�ÀQDO�GHVLJQ�KDV�QRW�EHHQ�FORVHO\�LQYHVWLJDWHG�
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. 
([DFWO\�KRZ�WKH�YDOXH�VKRXOG�EH�PHDVXUHG�HFRQR-
mically is something that needs further investigation. 
,I �LW�VKRXOG�EH�SURYHQ�WKDW�0(0FR�VLJQLÀFDQWO\�
decreases the risk that a nurse for instance forgets to 
VHQG�D�SDWLHQW�WR�VXUJHU\�DW�D�VSHFLÀF�WLPH��WKH�FRVW�
IRU�0(0FR�ZRXOG�EH�HDUQHG�PXOWLSOH�WLPHV�DQG�
FUHDWH�DQ�DGGLWLRQDO�JUHDW�PDUNHULQJ�DGYDQFH��([FHSW�
for economic values, the relation between nurses and 
SDWLHQWV�KRSHIXOO\�FRXOG�EH�LPSURYHG�E\�0(0FR��
7KLV�VLQFH�0(0FR�ZLOO�RIIHU�QXUVHV�D�WRRO�IRU�

remembering the little things, as informing relatives 
about small treatment changes or bringing water to a 
patient. Hopefully the patients’ then will trust more 
LQ�WKH�QXUVHV�DQG�IHHO�PRUH�FRQÀGHQW��ZKLFK�ZLOO�
imrove their relation.

:KHQ�LW�FRPHV�WR�WKH�WKLUG�JRDO��WR�PDWFK�WKH�ÀQDO�
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 
WKH�SRUWIROLR�DQG�DOVR�WKDW�0(0FR�LV�SURYHG�WR�VXLW�
ZHOO�LQWR�WKH�0<FR�FRQFHSW�IXQFWLRQ�ZLVH��WKH�SUR-
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  
WKH�GHVLJQ�E\�PDNLQJ�WKH�ÀQDO�VROXWLRQ�DV�GXUDEOH�
(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 
IXOÀOOLQJ�WKH�JRDO�RI �PD[LPLVLQJ�WKH�GXUDELOLW\�RI �WKH�
GHVLJQ�LWVHOI �RYHU�WLPH��6LQFH�WKH�0(0FR�LV�FRQ-
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 
GHYLFH���WKLV�JRDO�FDQ�EH�UHJDUGHG�DV�UHDFKHG��,I �WKH�
users choose to use only the application part of  the 
GHVLJQ��WKH�HQYLURQPHQWDO�LPSDFW�RI �WKH�0(0FR�
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 
LQYHVWLJDWHG��7KH�SURMHFW�JURXS�KDV�LGHQWLÀHG�QHHGV�
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 
KRZ�WR�EUDQG�WKH�WZR�SDUWV�RI �0(0FR�GLIIHUHQWO\��
and if  the device might be unneccessary for some 
ZDUGV��(YHQ�LI �VRPH�QXUVHV�ZLOO�ÀQG�WKH�DSSOLFDWLRQ�
PRUH�XVHIXO��WKH�SURMHFW�JURXS�LV�FRQÀGHQW�WKDW�WKH�
GHYLFH�EULQJV�LPSRUWDQW�YDOXHV�WR�WKH�0(0FR�FRQ-
FHSW��1RW�RQO\�EHFDXVH�RI �WKH�UHGXFHG�WLPH�LW�PHDQV�
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.

10. Discussion



86

11. Conclusion



87

7KH�0DVWHU�7KHVLV�SURMHFW� $́GGLWLRQDO�HTXLSPHQW�WR�QXUVHV·�FRPPXQLFDWLRQV�
system” has been executed in cooperation with Ascom Wireless Solutions 
DQG�WKH�GHVLJQ�0(0FR�LV�WKH�RXWFRPH�RI �WKH�SURMHFW��0(0FR�LV�WKH�UHVXOW�
of  a new product- and service development consisting of  a physical product 
DQG�D�PRELOH�DSSOLFDWLRQ��,W�LV�DQ�DFFHVVRU\�WR�WKH�FRPSDQ\·V�VPDUWSKRQH�
FRQFHSW�0<FR�DQG�LW�DLPV�DW�DVVLVWLQJ�QXUVHV�DW�KRVSLWDO�ZDUGV�WR�UHPHPEHU�
every-day tasks through setting reminders with timers in a quick and user-
IULHQGO\�ZD\��0(0FR�LV�D�FRPSOHWHO\�QHZ�LQYHQWLRQ�DVVXULQJ�WKH�QRYHOW\�RI �
the project, and also realisable technically by the company with relatively 
small means. 

Which the most common/important/severe problems are that arise for 
QXUVHV�UHODWHG�WR�FRPPXQLFDWLRQ�ZDV�LQYHVWLJDWHG�LQ�WKH�ÀHOG�VWXG\�RI �WKH�
SURMHFW��&KDSWHU�����0DQ\�SUREOHPV�ZHUH�HYLGHQWLDOO\�UHODWHG�WR�ODFN�RI �ÀQDQ-
cial resources within healthcare, but some potential improvement areas were 
LGHQWLÀHG�ZLWKLQ�ZKLFK�FRQVHTXHQFHV�RI �VWUDLQHG�KRVSLWDO�EXGJHWV�FRXOG�EH�
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 
D�ÀQDO�FRQFHSW�ZDV�WKH�GHYHORSHG�PDLQO\�EDVHG�RQ�WKH�IRUPHU�SUREOHP�DUHD��
0(0FR��GHVFULEHG�LQ�FKDSWHU����5HVXOW��LV�WKXV�DQ�DQVZHU�WR�WKH�UHVHDUFK�
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-
SKRQH�FRQFHSW��:KHQ�WKH�GHVLJQ�KDG�EHHQ�GHYHORSHG��D�ÀQDO�YDOLGDWLRQ�RI �
0(0FR�IROORZHG�ZKLFK�JDYH�JHQHUDOO\�YHU\�SRVLWLYH�UHVXOWV��VR�WKH�ODVW�TXHV-
WLRQ�DERXW�KRZ�ZHOO�WKH�UHVXOW�IXOÀO�WKH�UHTXLUHPHQWV�RI �LWV�LQWHQGHG�XVHUV�
�GHWDLOHG�UHVXOW�LQ�FKDSWHU����9DOLGDWLRQ��KDV�DOVR�EHHQ�DQVZHUHG�

The design has not only been seen as attractive to the intended users, but also 
WR�FRPSDQ\�UHSUHVHQWDWLYHV�KDYLQJ�D�PDUNHW��SHUVSHFWLYH��0(0FR�LV�FOHDUO\�
LQWHJUDWHG�ZLWK�WKH�0<FR�FRQFHSW�DQG�DGGV�YDOXH�WR�LW�E\�XWLOLVLQJ�WKH�IXQ-
ctions the smartphone concept has and improving parts of  its functionality 
through an optional, additional physical product. The purpose of  the project 
KDV�WKURXJK�WKLV�EHHQ�IXOÀOOHG�

,W�KDV�EHHQ�IXQ�WR�ZRUN�ZLWK�QHZ�SURGXFW�GHYHORSPHQW��YDOXDEOH�WR�KDYH�
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 
DQG�WKLQN�WKDW�LWV�IXWXUH�XVHUV�ZLOO�ÀQG�LW�XVHIXO�

11. Conclusion
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$LNHQ�/�+��6ORDQH�'�0��&ODUNH�6��3RJKRV\DQ�/��&KR�(��<RX�/��)LQOD\VRQ�0��.D-
QDL�0�DQG��$XQJXURF�3�$���������,PSRUWDQFH�RI �ZRUN�HQYLURQPHQWV�RQ�KRVSLWDO�
RXWFRPHV�LQ�QLQH�FRXQWULHV��2[IRUG�-RXUQDOV��������������KWWS���LQWTKF�R[IRUG-
MRXUQDOV�RUJ�FRQWHQW�HDUO\������������LQWTKF�P]U����IXOO��9LHZHG������������

$LNHQ�/�+��&ODUNH�6�3��6ORDQH�'�0��6RFKDOVNL�-�$��%XVVH�5��&ODUNH�+��*LRYDQQHWWL�
3��+XQW�-��5DIIHUW\��$�0�DQG�6KDPLDQ�-��������1XUVHV·�5HSRUWV�2Q�+RVSLWDO�&DUH�
,Q�)LYH�&RXQWULHV���+HDOWK�$IIDLUV������QR����������SS������

%RKJDUG��0��(W�DO���������$UEHWH�RFK�WHNQLN�Sn�PlQQLVNDQV�YLOONRU��6WRFNKROP��
3UHYHQW

%UDWW��(GYDUGVHQ��)RXJDQWKLQH��/LQGDKO��/LQGDKO�DQG�/LQGTYLVW��������9HUNVDP-
KHWVNULWLVN�LQIRUPDWLRQ�L�NRPPXQLNDWLRQVKMlOSPHGHO�I|U�VMXNVN|WHUVNRU��.DQGLGD-
WDUEHWH�LQRP�FLYLOLQJHQM|UVSURJUDPPHW�7HNQLVN�'HVLJQ��*|WHERUJ��,QVWLWXWLRQHQ�
I|U�3URGXNW�RFK�3URGXNWLRQVXWYHFNOLQJ��&KDOPHUV

&RZDQ�1HOVRQ��������7KH�0DJLFDO�0\VWHU\�)RXU��+RZ�LV�:RUNLQJ�0HPRU\�
&DSDFLW\�/LPLWHG��DQG�:K\"���������������KWWS���ZZZ�QFEL�QOP�QLK�JRY�SPF�
DUWLFOHV�30&����������9LHZHG������������

'DWDLQVSHNWLRQHQ��������3HUVRQXSSJLIWVODJHQ��'DWDLQVSHNWLRQHQ��KWWS���ZZZ�
GDWDLQVSHNWLRQHQ�VH�ODJDU�RFK�UHJOHU�SHUVRQXSSJLIWVODJHQ��YLHZHG����-XO�������

'DWDLQVSHNWLRQHQ��������3DWLHQWGDWDODJHQ��'DWDLQVSHNWLRQHQ��KWWS���ZZZ�GDWDLQ-
VSHNWLRQHQ�VH�ODJDU�RFK�UHJOHU�SDWLHQWGDWDODJHQ��YLHZHG����-XO�������

'RFWHXU�DQG�&RXOWHU��������3DWLHQWFHQWUHULQJ�L�VYHQVN�KlOVR��RFK�VMXNYnUG�(Q�
H[WHUQ�XWYlUGHULQJ�RFK�VH[�UHNRPPHQGDWLRQHU�I|U�I|UElWWULQJ��6WRFNKROP��0\Q-
GLJKHWHUQD�I|U�YnUGDQDO\V�

(JJODQG��(�7�	�+HLQHPDQQ��'�6��������1XUVLQJ�'RFXPHQWDWLRQ��&KDUWLQJ��5H-
FRUGLQJ�DQG�5HSRUWLQJ��3KLODGHOSKLD��/LSSLQFRWW

(OZLQ�(EED��������.RJQLWLRQVSV\NRORJL��8SSVDOD�8QLYHUVLWHW���������������
KWWS���SLQJSRQJ�NL�VH�SXEOLF�SS�SXEOLFBFRXUVHV�FRXUVH������SXEOLV-
KHG���������������UHVRXUFH,G���������FRQWHQW�.RJQLWLRQ���VMJ\PQ���
KW�����+2���SGI ��YLHZHG������������

,DLQ�'DUURFK��-R\�*RRGPDQ��6WHSKHQ�%UHZVWHU�DQG�3KLO�*UD\��������7KH�HIIHFW�
RI �DJH�DQG�IRQW�VL]H�RQ�UHDGLQJ�WH[W�RQ�KDQGKHOG�FRPSXWHUV��/HFWXUH�1RWHV�LQ�
&RPSXWHU�6FLHQFH�9ROXPH�������������SS��������

-DKUHQ�.ULVWRIIHUVHQ��1��������$OOPlQ�RPYnUGQDG����3DWLHQW�RFK�VMXNVN|WHUVND�²�
VDPVSHO��XSSOHYHOVH�RFK�LGHQWLWHW��6WRFNKROP��/LEHU�$%

-RUGDQ�3��������'HVLJQLQJ�3OHDVXUDEOH�3URGXFWV���$Q�,QWURGXFWLRQ�WR�WKH�1HZ�
+XPDQ�)DFWRUV��/RQGRQ��7D\ORU�DQG�)UDQFLV�/WG

-RUGDQ�3��������$Q�LQWURGXFWLRQ�WR�XVDELOLW\��/RQGRQ��7D\ORU�DQG�)UDQFLV�/WG�
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/LOMHURRV�0��6QHOOPDQ�,�0��(NVWHGW�0�+��������$�TXDOLWDWLYH�VWXG\�RQ�WKH�UROH�
RI �SDWLHQW²QXUVH�FRPPXQLFDWLRQ�LQ�DFXWH�FDUGLDF�FDUH��-RXUQDO�RI �1XUVLQJ�
(GXFDWLRQ�DQG�3UDFWLFH��'HFHPEHU�������9RO�����1R�����3XEOLVKHG��'HFHPEHU����
����

1RODQ�9LQFHQW��������7KH�,QQRYDWRUV�+DQGERRN��/RQGRQ��6SKHUH�%RRNV

2KOVVRQ�*��3HUVVRQ�&��������6MXNVN|WHUVNDQV�UDSSRUWHULQJ�²�UHODWLRQHQ�PHOODQ�
VNULIWOLJ�GRNXPHQWDWLRQ�RFK�PXQWOLJ�UDSSRUW��(Q�REVHUYDWLRQVVWXGLH��0DOP|��
+lOVD�RFK�VDPKlOOH��0DOP|�+|JVNROD

3DVFDOH�0LFKHORQ��������0D[D�GLWW�PLQQH��*|WHERUJ��7XNDQ�)|UODJ

3KHDVDQW��6���������%RG\VSDFH���$QWKURSRPHWU\��(UJRQRPLFV�DQG�WKH�'HVLJQ�
RI �:RUN��/RQGRQ��7D\ORU�DQG�)UDQFLV

4XLQODQ��(��������·&RQVSLFXRXV�,QYLVLELOLW\��6KDGRZLQJ�DV�D�'DWD�&ROOHFWLRQ�
6WUDWHJ\·��4XDOLWDWLYH�,QTXLU\��YRO������QR�����SS������������KWWS���TL[�VDJHSXE�
FRP��9LHZHG������������

6RFLDOVW\UHOVHQ��������7LOOJnQJ�Sn��EDUQPRUVNRU��VMXNVN|WHUVNRU��OlNDUH��WDQGK\-
JLHQLVWHU�RFK�WDQGOlNDUH��6WRFNKROP��6RFLDOVW\UHOVHQ�

6WUDNHU��'��������7KH�$IÀQLW\�'LDJUDP��.-�$QDO\VLV��6\TXH��KWWS���V\TXH�
FRP�TXDOLW\BWRROV�WRROV��722/6���KWP����9LHZHG������������

=DUHPED�0������D��6SDUNUDYHQ�L�YnUGHQ�KDU�EOLYLW�HWW�QRUPDOWLOOVWnQG��'1�
KWWS���ZZZ�GQ�VH�LQVLGDQ�VSDUNUDYHQ�L�YDUGHQ�KDU�EOLYLW�HWW�QRUPDOWLOOVWDQG��
�9LHZHG������������

=DUHPED·V�0������E��+XU�P\FNHW�RUR�WnO�HQ�PlQQLVND��'1�KWWS���ZZZ�GQ�VH�
NXOWXU�QRMH�KXU�P\FNHW�RUR�WDO�HQ�PDQQLVND���9LHZHG�������������
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Appendix 1: Nurse interview

,QWHUYMX�PDOO�VMXNVN|WHUVND

$YGHOQLQJ��� � 3n�

0�.��

 

Inledning

3RVLWLRQ"

Hur länge har du jobbat som..?

+XU�PnQJD�MREEDU�Sn�DYGHOQLQJHQ"

+XU�PnQJD�SDWLHQWHU��YDQOLJYLV�"

+XU�OnQJD�VNLIW"

+XU�PnQJD�SDWLHQWHU�KDU�GX�KDQG�RP"

Jobbar ni i par/grupp/individuellt?

Kommunikationssystem

Vad har ni för olika kommunikationssystem idag? 

… model/er?

Vilka använder du? Vad använder du den till?

Hur bär du den? Tappar den den ofta?

Arbete

%HVNULY�NRUWIDWWDW�HQ�W\SLVN�DUEHWVGDJ�

+XU�RIWD�InU�GX�HWW�ODUP"�+XU�WDU�GX�HPRW�GHW"

Svarar alltid? Varför?

2OLND�W\SHU�DY�ODUP��lU�GHW�VYnUW�DWW�VNLOMD�Sn�GHP"�+XU�DJHUDU�GX�YLG�RVlNHUKHW"

Hur för du journal? Hur läser du journalen?

Överlämning..? Vanliga problem? Tid?

+XU�VDPODU�GX�LQ�LQIRUPDWLRQ�XQGHU�URQGHQ�QlU�QL�JnU�UXQW�WLOO�SDWLHQWHUQD"�+XU�
ODJUDV�LQIRUPDWLRQHQ"�$QDORJW�GLJLWDOW"�(JQD�DQWHFNQLQJDU"�*HPHQVDPW�V\VWHP�
för anteckningar?
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Blir du ofta avbruten i en arbetsuppgifter för att en annan kräver uppmärksam-
KHW"�+XU�JnU�GHW�DWW�nWHUJn�WLOO�GHQ�I|UVWD�XSSJLIWHQ�VHQ"�+XU�PLQQV�GX�YDU�GX�
gjorde innan avbrottet?

Vilken information hade du helst haft tillgänglig hela tiden? (som du inte kan 
NRPPD�LKnJ�

� �9LONHQ�W\S�DY�LQIRUPDWLRQ�VNULYV�XSS�L�KDQGHQ�Sn�ODSSDU"

Kommunikation

Hur kommunicerar sjuksköterskor med varann?

+XU�KLWWDU�SHUVRQDO�YDUDQGUD"�+XU�RIWD�HIWHU�KXU�OnQJ�WLG�JHU�QL�XSS"�+XU�J|U�
QL�Gn"

Hur kommunicerar sjuksköterskor med patient (och vice versa?)

Vad pratar (patient-sjuksköterska) mest om? Varför?

Vad skulle du helst vilja prata med patienter om?

+XU�NRPPHU�QL�LKnJ�YDG�QL�SUDWDW�RP�PHG�HQ�SDWLHQW"��2P�lPQHQ�VRP�LQWH�lU�
GLUHNW�UHODWHUDW�WLOO�VMXNGRPVELOG�MRXUQDO��2P�+XU�GHODV�VnGDQ�LQIR�PHG�DQGUD�
sköterskor?

3UDWDU�QL�PHG�SDWLHQW�RP�WLGHQ�HIWHU�VMXNKXVYLVWHOVHQ"�+XU"

Vad fungerar bra? Varför?

Vad fungerar mindre bra? Varför?

9DG�YLOO�GX�OlJJD�PLQGUH�WLG�Sn"�9DUI|U"

9DG�YLOO�GX�OlJJD�PHU�WLG�Sn"�9DUI|U"

Vad saknar du med dagens kommunikationssystem? Varför?

%HVNULY�HQ�YDQOLJ�NRPPXQLNDWLRQVVYnULJKHW"�9DG�EOLU��NDQ�EOL��NRQVHNYHQVHUQD�
DY�HQ�VnGDQ�VYnULJKHW"

Avslutning

Vad är det roligaste med ditt jobb? Varför?

0�.�� � cOGHU������� ������ � ������ � ������� �
������ � ���

Tack!
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Appendix 2: Survey Nurse
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Appendix 3: Survey Patient
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Appendix 4: Summary !eld study

�,�� ,QWHUYLHZV

(O) Observations

�61�� 6XUYH\�1XUVH

�63�� 6XUYH\�3DWLHQW

Context

�� 6KLIWV��'D\��HYHQLQJ�DQG�QLJKW��6LPLODU�VKLIW�WLPHV�DW�DOO�ZDUGV��,�

�� :RUNLQJ�LQ�SDLUV������SDWLHQWV�QXUVH��QXUVLQJ�SDLU�RU�WHDP�GLIIHUV�IURP�ZDUG�
WR�ZDUG��,�

�� $�FRPPRQ�SUREOHP��7RR�IHZ�SKRQHV�DQG�SDJHUV�GXH�WR�RUJDQL]DWLRQDO�LVVXHV�
�,�

Non-communication

Carrying and dropping device

�� ,Q�RQ�SRFNHW�RI �VKLUW�SDQW��'LIIHUV�IURP�QXUVH�WR�QXUVH��,QVLGH�SRFNHW�RI �
shirt, in clip with device inside or outside shirt pocket, or in clip outside 
SRFNHW�RI �SDQWV���,�

�� One nurse said that the pagers tend to be dropped, so a security strap from 
$VFRP�ZDV�XVHG���,�

�� &OHDQLQJ��'RQH�RQO\�RFFDVLRQDOO\�ZKHQ�GLUW\��QR�UHJXODU�FOHDQLQJ�RI �GHYLFH��,�
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Alarm to nurse communication

�� ,I �D�VHQVRU�IDOOV�RI��WKH�PDFKLQH�VHQGV�DQ�DODUP���,�

�� The technical alarms are not visible on the wall/sealing displays, but they are 
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)

�� &RQVHTXHQFHV�LI �QXUVHV�GRQ·W�UHFHLYH�DODUPV�DQG�FDOOV��GHOD\V�IRU�WKH�SDWLHQWV�
DQG�KHDOWKFDUH��QHJDWLYH�DWPRVSKHUH�ZLWKLQ�WKH�SHUVRQQHO�JURXS���,���

�� There are screens in the corridors/modules/patient rooms continuously sho-
ZLQJ�RYHUYLHZV�RI �PHGLFDO�YDOXHV�IRU�VHYHUDO�SDWLHQWV���,�

�� $W�RQH�ZDUG�WKH\�FDQ�FDOO�SKRQH�QXPEHU����WR�DOHUW�DQG�FDOO�IRU�D�FHQWUDO�
HPHUJHQF\�WHDP�RI �WKH�KRVSLWDO���,�

�� There are three ways of  creating a patient alarm (meaning manual alarm or 
QRW�IURP�PDFKLQHV����,�

� R�5HG�EXWWRQ��1XUVH�FDOO��PHDQLQJ�´,�QHHG�KHOSµ�IURP�SDWLHQW��7KLV��
 button is (often) situated next to (or in) the patient’s bed.

� R�<HOORZ�EXWWRQ��1XUVH�DVVLVWDQFH��PHDQLQJ�´,�QHHG�KHOSµ�IURP�� �
 nurse. This button is also situated by the bed of  the patient.

� R�*UHHQ���5HG�EXWWRQ�RQ�ZDOO�LQ�SDWLHQW�URRP��%LJ�DODUP��PHDQLQJ��
� ´(PHUJHQF\�µ�IURP�QXUVH��7KH�QXUVH�VKRZV�SUHVHQFH�LQ�WKH�URRP�E\��
 pressing the green button, and then calls for emergency help with the red  
 button.

�� 7KHUH�LV�D�GHWHFWHG�SUREOHP�ZLWK�WKH�(PHUJHQF\�DODUP��FDXVLQJ�WKH�QXUVHV�
not using the green presence button as intended. The red button next to the 
JUHHQ�RQH�RQ�WKH�ZDOO�KDV�WKH�VDPH�PHDQLQJ�DV�WKH��UHG��1XUVH�&DOO�EXWWRQ��
7KLV�PHDQV�WKDW�LI �WKH�QXUVHV�XVH�WKH�JUHHQ�3UHVHQFH�EXWWRQ�LQ�WKH�ZD\�DV�
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 
XVHV�WKH�QXUVH�FDOO�ZKLOH�WKDW�EXWWRQ�LV�GHSUHVVHG��WKH�(PHUJHQF\�DODUP�JRHV�
off  and all the staff  run for it. The same situation emerges if  the nurse de-
SUHVVHV�WKH�JUHHQ�3UHVHQFH�EXWWRQ�ZKHQ�HQWHULQJ�D�URRP��EXW�IRUJHWV�WR�SUHVV�
LW�DJDLQ�ZKHQ�H[LWLQJ��,I �D�SDWLHQW�XVHV�WKH�QXUVH�FDOO�EXWWRQ�LQ�WKDW�URRP�ZKLOH�
WKH�JUHHQ�EXWWRQ�LV�GHSUHVVHG��WKH�HPHUJHQF\�DODUP�JRHV�RII���,�

�� There is a risk for alarm fatigue. A nurse said that “There is a bird-like sound, 
,�GRQ·W�UHDOO\�NQRZ�ZKDW�LW�PHDQVµ��7KH�RWKHU�QXUVH�UHSOLHV�WKDW�´,W�LV�DOZD\V�D�
IDOVH�DODUPµ���,�

�� 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 
�DSDUW�IURP�ORRNLQJ�DW�VFUHHQV�VKRZLQJ�URRP�EHG�QXPEHU�FDOOLQJ�²�LI �DYDLOD-
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ble for nurse). (O)

�� When an urgent alarm is triggered (in this case, probably a medical alarm 
IURP�WHOHPHWU\��QXUVHV�PRYH�DERXW�LQ�WKH�FRUULGRU�ZLWKLQ�VHFRQGV�WR�ÀQG�WKH�
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. 
7KHQ�WKH\�ÀQG�WKH�SDWLHQW�LQ�WKH�GD\URRP��DQG�DVN�WKH�SDWLHQW�LI �WKH\�IHHOV�
2.��2QH�QXUVH�WHOOV�WKH�SDWLHQW�WKDW�WKHUH�DUH�VRPH�GLVUXSWLRQV�RQ�WKH�WHFK-
nology. Then a nurse who ran on the alarm asks the shadowed nurse about 
VRPHWKLQJ�RQ�WKH�WHOHPHWU\�PRQLWRU��DQG�WKH�VKDGRZHG�QXUVH�VD\V�WKDW�´1R��LW�
is just disruptions”.

Alarm levels

�� 2QH�LQWHUYLHZHH�UHTXHVWHG�GLIIHUHQW�OHYHOV�RQ�1XUVH�&DOO��WDNLQJ�WKH�H[DPSOH�
6HUYLFH�FDOO�DQG�3DLQ�0HGLFDO�FDOO���,�

�� The levels of  the medical alarms can be adjusted and are adjusted to the 
FLUFXPVWDQFHV�IRU�HDFK�LQGLYLGXDO�SDWLHQW���,�

�� 7HFKQLFDO�PDFKLQH�DODUPV�KDYH�WKUHH�GLIIHUHQW�OHYHOV���,�

�� At one ward, the loudest alarm is the one indicating that the door to the medi-
FDWLRQ�URRP�KDV�EHHQ�RSHQ�WRR�ORQJ��DSSUR[����PLQXWHV��DQG�LW�LV�VLOHQFHG�E\�
FORVLQJ�WKH�GRRU��,W�PDNHV�D�KLJK�SLWFKHG��SHUVLVWHQW�EHHS�XQWLO�LW�LV�VLOHQFHG���
(O)

Reaction on alarms

�� At one 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 
LPPHGLDWHO\���,�

�� One interviewee says that “Some days, the phone at the reception desk rings 
FRQVWDQWO\�µ��DQG�UHIHUV�WR�ZKHQ�WKH�VHFUHWDU\�LV�LQ�D�PHHWLQJ��HWF���,�

�� 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 
SULRULW\�WKDQ�WKLV��EXW�,�MXVW�ZDQW�WR�ÀQLVK�WKLV�µ�+RZHYHU��DIWHU����VHFRQGV�RU�
so since the alarm started, the nurse stands up and goes to the patient calling

�� 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)

�� ´,W·V�VR�QLFH�WR�FRPH�KRPH��LW·V�FRPSOHWHO\�VLOHQWµ�VD\V�RQH�QXUVH�DFFRUGLQJ�WR�
the alarms.

�� Silent pagers were asked for at one ward, since using it would reduce the 
DPRXQW�RI �QRLVH��DQG�WKH�FRQFHUQHG�QXUVH�ZRXOG�MXVW�JHW�WKH�QRWLÀFDWLRQ�
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WKURXJK�GLVFUHWH�YLEUDWLRQ�LQVWHDG���,�

�� 'XULQJ�RQH�YLVLW�LQ�WKH�PHGLFLQH�URRP��7KH�GRRU�VWDUWV�WR�EHHS��VLQFH�LW·V�
open. The c-nurse pulls down the handle and the alarm stops. (O)

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

�� 7KH�GRRU�EHHSV��ÀUVW�VORZ�WKDQ�D�ELW�IDVWHU�XQWLO�WKH�F�QXUVH�SXOOV�GRZQ�WKH�
handle. (O)

�� 7KH�GRRU�DODUP�VWDUWV�RYHU��WKH�F�QXUVH�SXOOV�GRZQ�WKH�KDQGOH��ZDONV�RXW�
and closes the door. (O)
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Nurse to nurse communication

�� “All our communication is mostly that we are running around looking for 
HDFK�RWKHUµ��,�

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

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

�� 'XULQJ�OXQFK�WKH�QXUVH�LV�DVNHG�WR�JR�WR�WKH�UHFHSWLRQ�VLQFH�WKHUH�KDV�EHHQ�
some confusion regarding one of  the notes in the notebook for the resource. 
The misunderstanding is explained by that someone had made another note 
EHVLGH�WKH�QXUVH·V�ÀUVW�RQH���2�

�� 7KH�QXUVH�LV�JRLQJ�WR�FKDQJH�3.9�DW�RQH�SDWLHQW�LQ�URRP���DQG�WKHUIRUHH�PR-
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 
SHUFHLYHG�DV�XQUHOLDEOH���,�

�� 'XULQJ�WKH�UHFRQFLOLDWLRQ�EHWZHHQ�QXUVHV�DQG�SK\VLFLDQV�WKH\�PDLQO\�WDON�
about the current situation, if  the patient should be involved in the round, 
and what the future looks like (medicine, operation, discharge etc) (O)

�� ,Q�WKH�QRWHERRN�DW�WKH�UHFHSWLRQ�ZKHUH�HYHU\RQH�FDQ�ZULWH�GRZQ�WDVNV�WKDW�
WKH�UHVRXUFH�QXUVH�VKRXOG�GR��WKH�QXUVH�ZULWHV�´JLYH�EORRG�WR����µ���2�

�� ´,W�LV�VRPHWLPHV�KDUG�WR�NQRZ�ZKHQ�LW·V�2.�WR�GLVWXUE�VRPHRQH��DQG�ZKHQ�
\RX�VKRXOG�ZULWH�D�QRWH�µ��,�

�� ´,W�LV�D�ORW�RI �UXQQLQJ�LQ�WKLV�MRE��:H�DUH�UXQQLQJ�GRZQ�WR�WKH�;�UD\�GHSDUW-
PHQW�D�ORW�µ��,�

�� 1XUVHV�RIWHQ�KDYH�WR�FKHFN�WKHPVHOYHV�IRU�ODE�UHVXOWV��ZKHWKHU�WKH\�DUH�GRQH�
RU�QRW��$�QXUVH�JRHV�WR�WKH�RIÀFH�DQG�FKHFNV�IRU�ODE�UHVXOWV�LQ�D�SLOH�RI �SD-
SHUV��'LVFRYHUV�WKH\�DUH�QRW�WKHUH�\HW���2�

�� $�VHFUHWDU\��"��KDV�OHIW�D�SRVW�LW�QRWH�RQ�WKH�FRPSXWHU�VFUHHQ�LQ�WKH�RIÀFH��7KH�
nurse picks it up and reads a name and phone number to a family member of  
RQH�SDWLHQW����PLQXWHV�ODWHU�D�FROOHDJXH�HQWHUV�WKH�URRP�DQG�DVNV�WKH�QXUVH�WR�
call the family member. (O)

�� Sometimes a nurse receives information from a colleague about a patient, and 
ZULWHV�VRPH�ZRUGV�GRZQ�WR�UHPHPEHU�LW��,Q�VRPH�FDVHV��QR�QRWH�LV�WDNHQ�DW�
all. (O)

�� An analogue 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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�� ,·P�QRZ�JRLQJ�WR�FKHFN�P\�WHUULEOH�H�PDLO��LW�LV�VWUHVVIXO���2�

�� ´,�WKLQN�WKDW�WKH�GDWD�VRFLHW\�VKRXOGQ·W�FDXVH�WKDW�PXFK�SDSHU��EXW�LW�IHHOV�
OLNH�,�XVH�PRUH�SDSHU�WKDQ�HYHU�µ��2

�� 7KH�F�QXUVH�ZDONV�WR�ZDUG����D�ZDUG�WKH\�FRRSHUDWH�ZLWK��VKH�EULQJV�WKH�
folder with the schedules. She’s having a meeting with a coordinate nurse at 
ZDUG����ZKR�KDV�D�VLPLODU�IROGHU���2�

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

�� 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 
ZKHUH�WKH\�FRXOG�ÀQG�UHÀOO��´:H�KDYH�WDONHG�DERXW�WKDW��GRQ·W�WKH\�OLVWHQ��"µ�
(O)

�� $W�������WKH�F�QXUVH�VKRXOG�KDYH�VKRZQ�WKH�+/5�VWRFN�IRU�VRPH�RWKHU�
QXUVHV��EXW�WKH\�KDYH�WR�SHUIRUP�VRPH�WDVNV�ÀUVW��´&RPH�EDFN�KHUH�ZKHQ�
\RX�DUH�GRQH�µ�WKH�F�QXUVH�VD\V���7KH�QXUVHV�DUH�EDFN�DW�������DQG�WKH\�
GHFLGH�WR�ZDLW�XQWLO�DIWHU�WKH�PHHWLQJ�DW���������2�

�� %HIRUH�WKH�PHHWLQJ�LV�DERXW�WR�VWDUW��WKH�F�QXUVH�IURP�ZDUG���WHOOV�WKDW�RQH�
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)

�� Sometimes, immediate action is needed and performed by the nurses. 
([DPSOH���2�

� R�������$�SKRQH�ULQJV��DQRWKHU�QXUVH�KDQGV�WKH�SKRQH�RYHU�WR�D�QXUVH���
  The nurse receives information about that a patient should not  
  eat any food (because of  upcoming x-ray or similar), but drink  
� � FRQWUDVWLQJ�ÁXLG�LQVWHDG�

� R�������7KH�QXUVH�KDQJV�XS�DQG�ZDONV�VWUDLJKW�WR�WKLV�SDWLHQW��� �
  The nurse asks two colleagues on the way to the patient’s   
  room whether the patient has eaten yet, and they reply   
� � D�1R��7KH�QXUVH�WHOOV�WKH�SDWLHQW�WKDW�WKH\�FDQQRW�HDW�EXW�IHHO��
   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.

� R��������7KH�QXUVH�LV�EDFN�LQ�WKH�RIÀFH�DQG�DVNV�WZR�RWKHU�QXUVHV�� �
� � WKDW�DUH�VLWWLQJ�GRZQ�WR�JHW�FRQWUDVWLQJ�ÁXLG�

�� 1XUVHV�RIWHQ�DVN�D�PRUH�H[SHULHQFHG�FROOHDJXH�DERXW�PHGLFDO�DV�ZHOO�DV�
SUDFWLFDO�WRSLFV��([DPSOH��$�QXUVH�IURP�DQRWKHU�GHSDUWPHQW�DW�WKH�ZDUG�
asks the nurse shadowed about interpreting a received lab result which is 
special. (O)

�� ,I �RQH�QXUVH�GRHV�QRW�KDYH�WKH�WLPH�WR�SHUIRUP�D�WDVN��VRPHWLPHV�D�FRO-
OHDJXH�GRHV�LW�LQVWHDG��([DPSOH��$�QXUVH�KHDUV�IURP�LQVLGH�D�URRP�WKDW�D�
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)

�� 1XUVHV�VSUHDG�LQIRUPDWLRQ�RUDOO\�E\�UHWHOOLQJ�WKH�VDPH�LQIRUPDWLRQ�WR�GLIIH-
UHQW�SHRSOH�DW�GLIIHUHQW�RFFDVLRQV�WKURXJKRXW�WKH�GD\��([DPSOH��$�QXUVH�VD\V�
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 
OHDVW���WLPHV�HDUOLHU�GXULQJ�WKH�VKLIW���2�

�� 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 
ÀHOG�¶:DUQLQJ·�LQ�WKH�PHGLFDO�UHFRUG�µ��2�

�� 7U\JJ�KHPJnQJ���¶6DIH�MRXUQH\�KRPH·��,W�LV�WKH�PRVW�UHVHQW�YHUVLRQ�RI �9nUG-
SODQHULQJ��¶&DUH�SODQQLQJ·���)RU�7U\JJ�+HPJnQJ��WKH�SODQQLQJ�RI �WKH�FDUH�
needs after discharge is done in the patient’s home instead of  at the ward. 
7KHUIRUHH��QXUVHV�IURP�WKH�+RPH�&DUH��¶+HPYnUGHQ���+HPWMlQVWHQ��DQG�
&LW\�&RXQFLO��¶.RPPXQHQ·��FDOO�WKH�QXUVHV�DW�WKH�ZDUG�D�ORW�PRUH�WKDQ�HDUOLHU�
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)

�� 5RXQG��$�QXUVH�EULQJV�WKH�ZKROH�PHGLFDWLRQ�WUROOH\�ZLWK�FRPSXWHU�RQ�LQWR�
WKH�RIÀFH�ZHUH�WKH�URXQG�LV�WR�EH�KHOG�ZLWK�WZR�SK\VLFLDQV��%RWK�WKH�SK\VLFL-
DQV�ORRN�DW�RQH�FRPSXWHU�HDFK�LQ�WKH�RIÀFH�GXULQJ�WKH�URXQG���2�

�� 5RXQG��:KHQ�WHOOLQJ�WKH�SK\VLFLDQV�DERXW�SDWLHQWV�GXULQJ�WKH�URXQG�LQ�WKH�
RIÀFH��WKH�QXUVH�UHHGV�IURP�WKHLU�KDQGZULWWHQ�QRWH��UHDGV�WKH�PHGLFDO�UHFRUG�
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-
WHUSUHWDWLRQV�EHWZHHQ�WKH�QXUVHV��$�UDWKHU�IXQQ\�H[DPSOH��'XULQJ�D�VKRUW�
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 
EH�GLVFKDUJHG�DW�DOO�WKLV�GD\��,W�LV�QRW�FHUWDLQ�ZKHQ�LW�LV�WLPH�IRU�WKH�SDWLHQW�WR�
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.” 
(O)

�� 1XUVHV�ZULWH�GLJLWDO�PHVVDJHV��SRVVLEO\�ZLWKLQ�WKH�PHGLFDO�UHFRUG�V\VWHP��WR�
WKH�KHDOWKFDUH�FHQWUHV��¶YnUGFHQWUDOHUQD·��DERXW�SUDFWLFDO�WKLQJV�UHODWHG�WR�WKH�
patients care, such as how a wound should be treated. (O)

�� /DE�UHVXOWV�DUH�QRW�DOZD\V�'21(�RU�127�'21(��WKH�FRPSOH[LW\�LQ�FRO-
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 
XQWLO�WKH\�KDYH�D�VXEVWDQWLDO�DPRXQW�EHIRUH�VHHLQJ�WKH�WHVW�DV�ÀQDOLVHG�DQG�
tell us at the ward. However, it might me critical to us to know fast whether 
WKHUH�DUH�EDFWHULD�RU�QRW�LQ�WKDW�VSHFLÀF�VDPSOH��VR�WKDW�LV�D�UHDVRQ�ZH�VR-
PHWLPHV�FDQQRW�ZDLW�IRU�WKH�ÀQDO�UHVXOW��DQG�FDOO�WKHP�LQVWHDG���2�

�� “Sometimes it’s a huge problem with information transfers in several leads 
>��@�,W·V�D�ULVN�WKDW�VRPH�LQIRUPDWLRQ�GLVDSSHDUV�EHWZHHQ�HDFK�VWHS�µ��61�

�� We don’t talk that much to each other, but instead we forward things to the 
PDQDJHU��ZKR�ZLOO�WDON�WR�WKH�SHUVRQ�FRQFHUQHG���61�

�� ´,W·V�GLIÀFXOW�LPSRVVLEOH�WR�MXVW�OHDYH�D�SDWLHQW�LQ�WKH�PLGGOH�RI �D�WDVNµ�
�61�

�� “The stressful environment makes it hard for the personnel to communica-
WH�ZLWK�HDFK�RWKHU�SURSHUO\��VLQFH�HYHU\WKLQJ�KDV�WR�EH�GRQH�UDSLGO\�µ��61�

�� 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.) 
(O)

� �� 3K\VLFLDQ��'LG�,�DVN�IRU�631�RQ�D�SDWLHQW"��2�

� �� 1XUVH��<HV��L�MXVW�ZURWH�LW�GRZQ

� �� 3K\VLFLDQ��*RRG��,�FRXOGQ·W�UHPHPEHU�LI �,�VDLG�LW�

�� ´7R�JHW�KHOS�TXLFNO\�,�XVXDOO\�VKRXW��RU�SUHVV�WKH�FORVHVW�DODUP�EXWWRQµ�
�61�

Phones

�� The amount of  phones at the ward differs among hospitals, but as a stan-
GDUG�HDFK�QXUVLQJ�SDLU�WHDP�KDYH�D�VKDUHG�SKRQH��SKRQH�QXPEHU���,�

�� 3KRQHV�DUH�PDLQO\�XVHG�WR�FDOO�DQG�UHFHLYH�FDOOV�IURP�VWDII �DQG�WR�UHFHLYH�
/$%�UHVXOWV��LI �YDOXHV�DUH�FULWLFDO��RWKHUZLVH�WKH�UHVXOW�RQO\�FRPHV�YLD�FRP-
SXWHU�DQDORJXH���,�

�� 3KRQHV�DUH�DOVR�XVHG�E\�QXUVHV�IRU�FRQWDFW�ZLWK�UHODWLYHV�WR�WKH�SDWLHQWV��
both for incoming and outgoing calls. One nurse received calls from relati-
YHV�DSSUR[����WLPHV�D�GD\��7KH�FDOO�ZDV�RIWHQ�SXW�WKURXJK�E\�D�UHFHSWLRQLVW�
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. 
7KH�QXUVH�VD\V�WKH�ZDUG�LV�ÀOOHG�DQG�KDV�RYHUFURZGLQJ��´:H�KDYH�D�SULR���

Appendices



105

patient though.” (regarding cardiac monitor) (O)

�� $QRWKHU�QXUVH�DVNV�WKH�QXUVH����GR�\RX�KDYH�D�WHOHSKRQH�VR�,�FDQ�FDOO�WKH�
medicine physician? (O)

�� 'LIIHUHQW�QXUVHV�UHFHLYH�GLIIHUHQW�DPRXQW�RI �FDOOV��GHSHQGLQJ�RQ�ZDUG�DQG�
SRVLWLRQ���,�

�� ,I �VHFUHWDU\�FDOOV�DQG�QXUVH�FDQ·W�SLFN�XS��WKH�QXUVH�ZLOO�FDQFHO�WKH�FDOO�DQG�WKH�
VHFUHWDU\�ZLOO�WU\�WR�FDOO�EDFN�DJDLQ�ODWHU���,�

�� Sometimes a call is not answered in the reception of  the ward. (O)

�� ´:H�KDWH�WHOHSKRQHV�µ��,�

�� At one ward they really wanted to put less time on phoning and respond calls, 
DQG�DOVR�ÀQGLQJ�WHOHSKRQH�QXPEHUV�WR�RWKHU�KRVSLWDOV�DQG�GHSDUWPHQWV���,�

�� ´1XUVHV�UDUHO\�DQVZHU�WKHLU�SKRQHV�VLQFH�ZH�DUH�VR�EXV\µ���61�

�� ,Q�WKH�FRUULGRU�WKH�QXUVH�JHWV�D�TXHVWLRQ�DERXW�WDNLQJ�D�SKRQH�FDOO�UHJDUGLQJ�
a change in which patient that should be monitored.  She talks with another 
nurse about their situation. (O)

�� ´,W·V�KDUG�WR�NQRZ�ZKHUH�DQG�ZKHQ�\RX�VKRXOG�FDOO�µ��61�

�� 7KH�SKRQH�ULQJV��UHJDUGLQJ�SHUVRQQHO�UHVRXUFHV��7KH�QXUVH�ÀWV�LQ�WR�DVN�LI �
WKH\�NQRZ�ZKHQ�WKH�PDQDJHU�DUULYHG�WR�ZDUG���$V�D�FRQVHTXHQFH�RI �WKH�
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 
WKH�IROGHU��'XULQJ�WKH�FRQYHUVDWLRQ�VKH�PDNHV�VRPH�QRWHV�LQ�D�QRWHERRN�LQ�
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. 
(O)

�� 7KH�F�QXUVH�KDV�D�SKRQH�FRQIHUHQFH�ZLWK�WKH�F�QXUVH�DW�ZDUG���DQG�DQRWKHU�
c-nurse regarding personnel covering. (O) 

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

�� 7KH�F�QXUVH�PDNHV�DQRWKHU�FDOO��WKH�UHVSRQGHU�ZDQWV�WR�FDOO�EDFN�ODWHU�LQVWHDG��
(O)

�� 7KH�SKRQH�FDOOV�VLOHQWO\�LQ�WKH�F�QXUVH·V�SRFNHW��VKH�DQVZHUV�DQG�GLVFXVVHV�D�
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 tomor-
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URZ�DW��������7KH�F�QXUVH�PDNHV�D�QRWH�DERXW�LW�LQ�D�´WR�GR��WRPRUURZµ�
list. (O)

�� A nurse is just about to eat lunch when the phone rings. The nurse takes it 
DOWKRXJK�LW�LV�OXQFKWLPHV��7KH�QXUVH�VD\V��´,W�ZDV�WKH�FLW\�FRXQFLO��¶NRPPX-
QHQ·���,W�LV�DOZD\V�JRRG�WR�WDNH�WKH�FDOO�ZKHQ�LW·V�WKHP�EHFDXVH�WKH\�DUH�D�ELW�
hard to get hold of  once you have to call them back.” (O)

Finding colleagues

�� $�ORW�RI �QXUVHV�VD\�LW·V�KDUG�WR�ÀQG�RWKHU�QXUVHV��DQG�WKLV�FRXOG�VRPHWLPHV�
take a lot of  time. Still most of  them wouldn’t like to know where everyone 
ZDV�WKURXJK�D�GLJLWDO�SURGXFW���,�

�� 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)

�� ´7R�ÀQG�VRPHRQH��,·P�ZDONLQJ�DURXQG�DQG�FKHFN�WKH�SUHVHQFH�OLJKWVµ��61�

�� � $�QXUVH�VD\V���2�

� ��,�QHHG�WR�WDON�WR�/DVVH���SK\VLFLDQ�

� 6KH�DVNV�DQRWKHU�QXUVH��

� ��:KHUH�LV�/DVVH"

� ��<RX�KDYH�WR�FDOO�KLP�LQ�WKDW�FDVH��

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

�� 1XUVHV�ORRN�IRU�HDFKRWKHU�DW�WKH�ZDUG�LI �WKH\�QHHG�DVVLVWDQFH�ZKHQ�SHUIRU-
ming a task. (O)

�� ´:H�DOZD\V�ORRN�IRU�HDFK�RWKHU��LI �ZH�FDQ·W�ÀQG�WKH�QXUVH�ZH�DUH�ORRNLQJ�
IRU�ZH�DVN�VRPHRQH�HOVH��RU�DVN�IRU�KHOS�ODWHUµ��,�

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

�� A physician is searching (in computer) for a physiotherapist. One nurse 
VD\V�´VKH�LV�FDOOHG�/LVHORWWH��ZLWK�DQ�RUGLQDU\�ODVW�QDPHµ��2�

�� ´,W�ZRXOG�EH�JUHDW�WR�EH�DEOH�WR�NQRZ�ZKHUH�SHRSOH�DUH�µ�²�([SUHVVLRQ�
from a nurse (O)

�� Two interviewees said that if  they or someone had a hard time generating 
DQ�DODUP��WKH\�ZHUH�\HOOLQJ�IRU�KHOS�LQVWHDG���,�
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�� At some wards each nurse team have one own portable computer and one 
VWDWLRQDU\���,�

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

�� The nurse has a delegating function towards the assistant nurse, but it is also 
FROODERUDWLRQ�EHWZHHQ�WKHP��,I �WKH\�FDQ·W�ÀQG�HDFK�RWKHU�ZLWKLQ�WKH�QXUVLQJ�
team, they can ask a nurse / assistant nurse from another team for help ins-
WHDG���,�

�� Sometimes a physician says another thing to the patient than they have said to 
the nurse earlier (for instance changing drip rate after talking to the patient) 
Sometimes the physician forgets to communicate such changes to nurses 
ZKLFK�FUHDWHV�D�SUREOHP���,�

�� $W�VRPH�ZDUGV�DOO�FDOOV�DUH�UHFHLYHG�WKURXJK�WKH�UHFHSWLRQ���,�

�� One ward did not have phones for each nursing pair/team which was seen as 
D�GLIÀFXOW\���,�

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

�� $QRWKHU�QXUVH�DVNV�´LI �\RX�FRXOG�PRYH�WKH�ZDJRQV�KHUH"µ�7KLV�WRRN�DERXW����
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)

�� $�QXUVH�ZDONV�LQWR�WKH�PHGLFLQH�URRP���´FRXOG�\RX�KHOS�PH�ZLWK�RQH�WKLQJ"µ�
while talking in the phone? The c-nurse puts in the card once more. (O)

�� ´7R�ÀQG�FROOHDJXHV�,�XVXDOO\�ORRN�DW�WKH�SUHVHQFH�VLJQ�RXWVLGH�WKH�SDWLHQW�
URRPV�WKHLU�KDYH�UHVSRQVLELOLW\�IRU���61�

�� ´:H�ZDON�DURXQG�XQWLO�ZH�ÀQG�WKH�RQH�ZH�DUH�ORRNLQJ�IRU��ZH�GRQ·W�KDYH�DQ\�
*36V�\HW��µ��61�

�� ´,�ZDON�DURXQG��WU\LQJ�WR�ÀQG�P\�FROOHDJXHV��VRPHWLPHV�,�WU\�WR�FDOOµ��61�

�� ´6RPHWLPHV�LW·V�KDUG�WR�ÀQG�FROOHDJXHVµ��61�

�� ´,�RIWHQ�VHDUFK�IRU�VWDII �LQ�WKH�PHGLFLQH�URRP�DQG�LQ�SDWLHQW�URRPVµ��61�

�� ´7R�ÀQG�FROOHDJXHV�,�XVXDOO\�JR�DURXQG�ORRNLQJ��DQG�DVNLQJ�RWKHU�QXUVHVµ�
�61�
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Whiteboards

�� Outside 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 
VKLIW�VLQFH�VKH�FDQ·W�UHDFK�WKH�XSSHU�ÀHOGV��$OVR�WHPSRUDU\�DEVHQFH��DV�DQ�
assessment interview) is marked at the whiteboard. (O)

�� At one ward-room they have a whiteboard with all the patients and their 
FXUUHQW�VLWXDWLRQ��7KH\�KDYH�D�FRORXU�V\VWHP�IRU�WKH�SDWLHQW�VLWXDWLRQ���2�

� R� <HOORZ��VRPHWKLQJ�LV�KDSSHQLQJ

� R� 5HG��QHZ�SDWLHQW

� R� %OXH��ZDLWLQJ

� R� *UHHQ��ÀQLVK

�� At one ward they had developed color marks on a whiteboard to commu-
QLFDWH�WKH�SDWLHQW�VLWXDWLRQ���,�

 o Red  = Fast action

� R� *UHHQ� �(YHU\WKLQJ�XQGHU�FRQWURO�DW�WKH�PRPHQW

� R� <HOORZ� �5HDG\�WR�EH�GLVFKDUJHG

 o Blue = Have been at the ward for long time

�� 0RVW�ZDUGV�KDYH�D�ZKLWHERDUG�LQ�WKH�UHFHSWLRQ�DLPHG�IRU�FRPPXQLFDWLRQ�
EXW�WKH\�DUH�XVHG�GLIIHUHQWO\�DW�GLIIHUHQW�ZDUGV���,�

�� At one ward each expedition had an whiteboard, with information about 
SDWLHQWV�DQG�WKHLU�LQGLYLGXDO�SODQQLQJ�VXFK�DV�VXUJHU\��[�UD\V�HWF���,�

�� ,W�LV�SHUFHLYHG�DV�LPSRUWDQW�WR�PDLQWDLQ�RUGHU�DQG�FRQWLQXRXVO\�XSGDWH�WKH�
ZKLWHERDUG�DV�VRRQ�DV�VRPHWKLQJ�LV�KDSSHQLQJ���,�

�� ,I �D�SDWLHQW�LV�GLVFKDUJHG��WKLV�KDV�WR�EH�FRPPXQLFDWHG�WR�WKH�ZDUG�LQ�VRPH�
ZD\��RWKHUZLVH�RQO\�RQH�RU�D�IHZ�RI �WKH�VWDII �LV�DZDUH�RI �WKLV�FKDQJH���,�

�� At one ward the whiteboard was used to inform about today’s teams and 
WKHLU�SKRQH�QXPEHU���,�

��  The weekly planning was made in a folder, and manually transferred to the 
ZKLWHERDUG�HDFK�GD\��7KLV�ZDV�UHTXHVWHG�WR�EH�GRQH�GLJLWDOO\���,�

Appendices



109

Information to staff

�� 3DWLHQW�SODQQLQJ�LV�PDGH�WRJHWKHU�DW�WKH�LQWUDQHW���2�

�� ,QIRUPDWLRQ�WROG�WR�HYHU\RQH�DW�WKH�PRUQLQJ�PHHWLQJ���2��

� R�([WUD�KDQG�K\JLHQH�DW�URRP����$�QXUVH�DGGV�WKDW�WKLV�DOVR�UHJDUGV��
� URRP�QXPEHU����

� R�7KH\�DUH�WHUULÀHG�WKDW�ZH�GRQ·W�XVH�WKH�VFDQQHU�ZKHQ�JLYLQJ�� �
 blood to patients (where are the scanner?)

�� 5HDGLQJ�D�QRWH�DERXW�D�PHHWLQJ�RQ�WKH�GRRU�RXWVLGH�WKH�SHUVRQQHO�URRP����:H�
DUH�KDYLQJ�+/5�WKHQ��KRZ�DUH�WKH\�WKLQNLQJ"��2�

�� 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)

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

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

�� 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 
WKH�SURGXFW�´EHIRUH�,�UHFRPPHQG�LW�RQ�WKH�LQWUDQHW�µ�7KRXJK��VKH�FRQWLQXHV�
to write the announcement. (O)

�� 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. 
(O)

�� 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)

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

�� ´1RZ�,�KDYH�WR�GHFLGH�WKH�QXUVH�WHDPV�IRU�QH[W�ZHHNµ��WDNLQJ�RXW�D�SDSHU�
from the folder) (O)

 o Some people can see it automatically (the groups)

� R�,�GR�QRW����LW�UHTXLUHV�VRPH�SUDFWLFH��0DNHV�FLUFOHV�DURXQG�D�´�µ��´�µ���
� ´�µ�DQG�´UHVRXUFHµ�WR�GHFLGH�JURXSV�

�� ,Q�WKH�IROGHU��WKH\�XVH�WR�PDNH�RUDQJH�GRWV�LQ�IURQW�RI �WKH�UHVSRQVLEOH�QXUVH��
especially during the week ends. They choose the calm and experienced nur-
ses. (O)
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�� 5HJDUGLQJ�WKH�WHDPV��\RX�ZDQW�WR�KDYH�FRQWLQXLW\��ZKLFK�LV�JRRG�IRU�WKH�
patients since they will get not know the personnel better. (O)

�� &�QXUVH�PDNHV�D�FDOO�WR�ÀOO�D�JDS�LQ�WKH�QLJKW�VKLIW��DQG�JHWV�D�SRVLWLYH�
UHVSRQG�RQ�WKH�ÀUVW�FDOO��´6RPHWLPHV�LW�WDNHV�WKH�ZKROH�GD\�WR�ÀQG�D�QXUVH�
who can work.” (O)

�� One nurse coordinator would like to have time for shorter reconciliations 
ZLWKLQ�WKH�QXUVLQJ�WHDP�GXULQJ�WKH�GD\���,�

�� One nurse coordinator would like to have a “coordinator day” where she 
FRXOG�LQIRUP�DERXW�KDSSHQLQJV�DQG�FKDQJHV�DW�WKH�ZDUG���,�

�� 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. 
�,�

�� 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-
WLRQ��/HVV�LPSRUWDQW�LQIRUPDWLRQ�ZDV�VSUHDG�HLWKHU�RUDOO\�GXULQJ�WKH�GD\�RU�
WKURXJK�LQWUDQHW���HPDLO���,�

�� (PDLO�LV�PRVWO\�XVHG�IRU�SHUVRQDO�FRQWDFW��ZKLOH�WKH�LQWUDQHW�FRQVLVWV�RI �
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 
WKDW�RIWHQ�ZLOO�FKHFN�LW�PRUH�UDUHO\���,�

�� $OWKRXJK�D�QXUVH�LV�ZRUNLQJ�ZLWK�FDUH��QRQ�DGPLQLVWUDWLYH�MRE��D�VSHFLÀF�
day, the nurse still checks the e-mail and invoices anyway when having 
some spare time in-between other care-related  tasks. (O)

�� At one ward, they have a daily morning meeting with all staff  working at 
WKH�GD\�VKLIW��3UDFWLFDO�LQIRUPDWLRQ�LV�JLYHQ�RUDOO\�DQG�WKH�ZDUG·V�LQWUDQHW�LV�
VFDQQHG�DQG�LW·V�QHZ�FRQWHQW�GLVFXVVHG�ZLWKLQ�WKH�VWDII �JURXS�IRU�DERXW����
minutes. (O)

Finding stuff

�� 6RPHRQH�HQWHUV�WKH�UHFHSWLRQ�DQG�ZDQWV�WR�PHHW�D�VSHFLDO�QXUVH��&�QXUVH�
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) 

�� 7KH�RWKHU�F�QXUVH�DVNV����'R�\RX�NQRZ�ZKHUH�WKH�GRFXPHQW�IRU�RYHUFURZ-
ding is? (O)

�� -XVW�ZKHQ�WKH�F�QXUVH�LV�DERXW�WR�JR��WKH�RWKHU�F�QXUVH�DVNV����'R�\RX�UH-
PHPEHU�ZKHQ�WKH�6<�PHHWLQJ�ZDV"�²�1RSH����2�
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�� &�QXUVH�VWDUWV�WR�ZDON�DJDLQ��²�$QG�\RX�GLGQ·W�NQRZ�ZKHUH�WKH�GRFXPHQW�IRU�
RYHUFURZGLQJ�ZDV"�²�1RSH���2�

�� ´'R�\RX�KDYH�DQ\�NH\V�WR�RXU�PHGLFLQH�URRP��DW�ZDUG���"�0D\EH�ZH�VKRXOG�
OHDYH�RQH�WR�\RX��LQ�FDVH�RI �ZH�ORFN�RXU�NH\V�LQVLGH"µ�´0D\EH�ZH�VKRXOG�KDYH�
one of  your keys and vice versa?” (O)

�� 6RPHRQH�KDV�PRYHG�WKH�F�QXUVHV·�IROGHU�DQG�ZKHQ�VKH�ÀQGV�LW�VKH�DVNV����LV�
this mine? (Reads it and understands it is) (O)

�� 7KH�F�QXUVH�ÀQGV�DQRWKHU�IROGHU��DQG�FDOOV�D�QXPEHU�SULQWHG�RQ�WKH�IURQW��6KH�
asks about the fax forms. “Aha, there they are..” (at the intranet and not in the 
computer system) (O)

�� )LQDOO\�VKH�ÀQGV�WKH�IRUP�DW�WKH�LQWUDQHW����ZKDW�VKDOO�,�ZULWH�KHUH�WKHQ"��LQ�
phone) (O)

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

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

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

�� 7KH�SKRQH�ULQJV��D�SDWLHQW�KDYH�JRW�DQ�05,�DW��������7KH�QXUVH�WKHUIRUH�KDV�
WR�ÀQG�D�TXHVWLRQQDLUH�DQG�DVNV�D�FROOHDJXH�DERXW�ZKHUH�LW�FRXOG�EH����´SURED-
EO\�LQ�WKH�FRPSXWHU"µ�7KH�QXUVH�ÀQGV�WKH�GRFXPHQW�LQ�D�IROGHU�DW�WKH�UHFHS-
WLRQ�WKRXJK��:KLOH�VKH�SDVWHV�D�,'�ODEHO�RQ�LW�VKH�DVNV�DQRWKHU�QXUVH�LI �VKH�
later could weigh the patients. Then she goes to the patient room and leaves 
the questionnaire on the bedside table. (O)

Handover

�� �� ([DPSOH�RQ�RQH�KDQGRYHU���2�

� �� 3DWLHQW�QDPH�DQG�QXPEHU

 - Why is she here?

 - Current history?

 - Upcoming events?

 - How does the patient feel right now?
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�� ,Q�WKH�EHJLQQLQJ�RI �D�VKLIW��QXUVHV�KDYH�DQ�RUDO�KDQGRYHU�ZLWK�QXUVHV�IURP�
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 paper, (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)

�� ,QIR�WKDW�LV�DVNHG�IRU�E\�WKH�QXUVHV�VWDUWLQJ�WKHLU�VKLIW�ZKR�KDYH�MXVW�UHDG�
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)

�� ,I �D�QXUVH�KDV�ZRUNHG�DW�D�UHFHQW�VKLIW��WKH\�DOUHDG\�NQRZV�D�ELW�DERXW�WKH�
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-
YLRXV�GRVDJH�ZDV�GHOLYHUHG�D�ELW�ODWH���������LQVWHDG�RI ���������2�

�� According to a nurse, they often receive “a lot of  information in the for-
PDW�RI �D�SLOHµ��,��ZKHQ�KDYLQJ�WKH�KDQGRYHU�

�� 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 
HDFK�VKLIW��DQG�WKH�ROG�SULQWHG�YHUVLRQ�ZDV�GHVWUR\HG���,�

�� 'XULQJ�WKH�KDQGRYHU�WKH�QXUVH�EHFRPHV�DZDUH�RI �WDVNV�WKDW�KDYH�EHHQ�IRU-
gotten during the day and asks if  the nurse for the next shift can do those 
tasks. (O)

�� (YHQLQJ�WR�QLJKW�KDQGRYHU��DW�RQH�ZDUG�WKH�QXUVHV�UHDG�WKURXJK�WKH�PHGL-
FDO�UHFRUG�ZKHQ�WKH\�DUULYH��DQG�DIWHUZDUGV�WKH\�KDYH�DQ�RUDO�KDQGRYHU���,�

�� 0RVW�WKLQJV�DUH�PHQWLRQHG�LQ�WKH�PHGLFDO�UHFRUG��EXW�VRPH�WKLQJV�DUH�QRW��
)RU�LQVWDQFH�´WKH�SDWLHQW�GLG�OLNH�WKLV�DQG�WKDWµ���,�

�� 3UDFWLFDO�GHWDLOV�DERXW�KRZ�WKH�SDWLHQW�LV�OLNH�WR�WUHDW�DQG�KRZ�WKH�QXUVHV�
can do it in a practical way are exchanged between nurses only orally during 
handover. Also patients’ characteristics and attitudes are such information 
WKDW�LV�RQO\�GLVFXVVHG�RUDOO\���2���,�

�� $W�RQH�KDQGRYHU��VSHFLÀF�DWWLWXGHV�RI �UHODWLYHV�WR�D�SDWLHQW�LV�JLYHQ�RQO\�
RUDOO\��´7KH�UHODWLYHV�DUH�YHU\�LQWHQVHµ��¶DQK|ULJD�lU�YlOGLJW�´Snµ·���QXUVH��
(O)

�� 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 
HDVLHU�WR�JHW�DQVZHUV�WR�ZKHQ�KDYLQJ�DQ�RUDO�KDQGRYHU���,�
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�� Sometimes the nurse remembers things during handover which are not writ-
WHQ�LQ�PHGLFDO�UHFRUGV�RU�DQ\ZKHUH�HOVH�IRU�WKH�QH[W�VKLIW�WR�UHDG��([DPSOH��
“Oh, that patient has a catheter, it does not say in the record”. (nurse)

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

�� At some 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 
ORVW����,�

�� There is always an (personal) interpretation in information you send / receive. 
7KLV�DSSOLHV�IRU�ERW�HPDLOV��PHGLFDO�UHFRUGV�DQG�DOVR�RUDO�FRPPXQLFDWLRQ���,�

�� Chinese whisper (“viskleken”) is a problem, because everything is interpreta-
WLRQV�DQG�PLVXQGHUVWDQGLQJV�FDQ�HDVLO\�EH�SURSDJDWHG���,�

�� Consequences of  a bad handover could as a worst case imply risks for patient 
VDIHW\��,�

�� At one ward, they use so-called letters as assistance during handover. The let-
WHU�LV�SURGXFHG�E\�WKH�QXUVH�DW�WKH�ÀUVW�VKLIW�ZKR�LV�ZULWLQJ�GRZQ�WKH�SDWLHQW·V�
QDPHV�DQG�DSSUR[����URZV�SHU�SDWLHQW�RI �LQIRUPDWLRQ�WKDW�LV�WKH�PRVW�FUXFLDO�
DQG�LPSRUWDQW�RQH�WR�KDQGRYHU�WR�WKH�QH[W�VKLIW·V�QXUVH���,�

�� ´+DQGRYHU�WDNHV������PLQXWHVµ��61�

�� ´:H�DUH�WU\LQJ�WR�UHSRUW�DFFRUGLQJ�WR�6%$5µ��61�

�� ´'XULQJ�WKH�KDQGRYHU�ZH�IRFXV�RQ�WKLQJV�WKDW�KDSSHQHG�UHFHQWO\��RU�WKLQJV�
WKDW�DUH�DERXW�WR�KDSSHQ�VRRQ�µ��61�

�� ´,W·V�D�SUREOHP�ZKHQ�\RX�UHIHU�WR�WKH�PHGLFDO�UHFRUG�EXW�WKH�RQH�UHFHLYLQJ�WKH�
information don’t have the time to read it, thus some things may be missed.” 
�61�

Writing Medical records

�� $W�RQH�ZDUG�WKH\�KDG�,'�FDUGV�DV�LGHQWLÀFDWLRQ�ZKHQ�XVLQJ�VRPH�FRPSXWHU��
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  
VRPH�LQIRUPDWLRQ�VKRXOGQ·W�EH�SXW�LQ�WKH�UHFRUG���,�

�� (YHU\WKLQJ�WKDW�LV�ZULWWHQ�LQ�WKH�PHGLFDO�UHFRUG�FRXOG�EH�UHDG�E\�WKH�SDWLHQW�
�DQG�SRVVLEO\�DOVR�UHODWLYHV�DQG�NLQ�LI �WKH�SDWLHQW�DOORZV�LW����,�
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�� 1RQ�PHGLFDO�LQIRUPDWLRQ�GRHV�QRW�EHORQJ�LQ�WKH�PHGLFDO�UHFRUGV���,�

�� At some wards there are computers outside every patient room, aimed for 
PHGLFDO�UHFRUGV�ZULWLQJ���,�

�� ,W�LV�SHUFHLYHG�DV�PXFK�DQ�LQFUHDVLQJ�DPRXQW�RI �WLPH�LV�SXW�RQ�DGPLQLV-
tration and documentation nowadays, compared to some years ago. This 
is, according to one nurse, because the demands for documentation have 
LQFUHDVHG���,�

�� 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 
QXUVHV�ZHUH�XVLQJ�LW���,�

�� ,QIRUPDWLRQ�WKDW�KDV�WR�EH�ZULWWHQ�LQ�WKH�PHGLFDO�UHFRUG���,��

 o Warnings/observations

 o General allergies

 o Blood contamination

� R� 056$�FXOWXULQJ��LI �SDWLHQW�KDV�EHHQ�WUHDWHG�DW�KRVSLWDO�RXWVLGH��
  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 
KDQGRYHUV���)RU�GHWDLOV��VHH�LQWHUYLHZ����,�

 o Situation

 o Background

 o Actual (current) condition

 o Recommendations

Reading Medical records

�� The structure is important, especially when the medical records contain a 
ORW�RI �LQIR���,�

�� ,I �SDWLHQW�LQIRUPDWLRQ�H[LVWV�DW�WKH�VSHFLÀF�ZDUG��D�QXUVH�IURP�WKLV�ZDUG�
will receive that information as directly when they is searching for a the pa-
WLHQW�LQ�PHGLFDO�UHFRUGV�V\VWHP��2WKHUZLVH�D�EURDGHU�VHDUFK�LV�UHTXLUHG���,�
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�� ,Q�9*5��¶9lVWUD�*|WDODQGVUHJLRQHQ·���DOPRVW�DOO�KRVSLWDOV�KDYH�VHSDUDWH�
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 
PHGLFDO�UHFRUGV���,�

�� At one 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)

�� 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  
WKH�LQIR�DQG�LQIRUP�FROOHDJXHV�WKDW�LW�LV�LQFRUUHFW��([DPSOH��$�QXUVH�GLVFRYHUV�
that it says consequently “left leg” in one patient’s medical record, although 
WKH�QXUVH�WKLQNV�LW�LV�VXSSRVHG�WR�EH�WKH�ULJKW�OHJ�WKDW�LV�LQMXUHG��'XULQJ�WKH�
URXQG�DW�WKH�RIÀFH��D�SK\VLFLDQ�UHDGV�´OHIW�OHJµ��DQG�WKH�QXUVH�SRLQWV�RXW�WKDW�
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 
WKH�PHGLFDO�UHFRUG��DQG�WKH�QXUVH�WKDW�ÀUVW�UHDG�DERXW�WKH�LQFRUUHFWLRQ�WKHQ�
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)

�� ,I �D�SDWLHQW�LV�LQFOXGHG�LQ�D�VFLHQWLÀF�VWXG\��WKLV�LV�GLVSOD\HG�XQGHU�D�VSHFLDO�WDE�
in the medical record. The nurses see it when reading the record. (O)

,GHQWLÀFDWLRQ�RI �GHYLFH

�� 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. 
�,�

�� Some nurses have taped a paper with a name or color on the backside - to 
PDNH�LGHQWLÀFDWLRQ�HDVLHU��EXW�WKLV�SHUFHLYHG�DV�EHLQJ�D�OLWWOH�ELW�XQSUDFWLFDO�
DQG�QRW�K\JLHQLF���,�

�� 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

�� ´,W·V�PXFK�HDVLHU�WR�UHPHPEHU�WKLQJV�QRZ�FRPSDUHG�WR�ZKHQ�,�ZDV�D�QHZ�
QXUVH�µ��,�

�� 1XUVHV�DVN�HDFK�RWKHU�D�ORW�RI �SDWLHQW�UHODWHG�TXHVWLRQV�WKURXJKRXW�WKH�GD\�
EXW�GR�QRW�DOZD\V�WDNH�D�QRWH�RI �WKH�DQVZHUV��1RWHV�DUH�PDLQO\�WDNHQ�LQ�
conjunction to handover or more formal reconciliation. (O)

�� 1XUVHV�NHHS�D�ORW�RI �LQIRUPDWLRQ�LQ�WKH�EDFN�RU�WKHLU�KHDG���2�

� R� ([DPSOH����$W�RQH�RFFDVLRQ��D�QXUVH�VXGGHQO\�UHPHPEHUV�WKH\��
 should get a thing from another department. The nurse takes out a   
� SDSHU�WR�ÀOO�LQ��

� R� ([DPSOH����$�QXUVH�WHOOV�DQRWKHU�QXUVH�WKDW�D�SDWLHQW�VKRXOG��
� JR�WR�DQ�[�UD\�DW�D�VSHFLÀF�WLPH��7KH�QXUVH�UHSOLHV�´DP�,�VXSSRVHG�WR��
 remember that?”

Interruptions

�� ([DPSOH�RI �LQWHUUXSWLRQV��:KLOH�D�QXUVH�LV�SLFNLQJ�XS�PHGLFLQH�IURP�WKH�
PHGLFDWLRQ�WUROOH\�LQ�WKH�RIÀFH��D�QXUVH�FDOO�EHHS�LQWHUUXSWV��7KH�QXUVH�
checks a sign instantly to make sure it is not the one of  the nurse’s patients 
FDOOLQJ��$IWHU���PLQXWHV�WZR�RWKHU�QXUVHV�HQWHU�WKH�URRP�DQG�LQWHUUXSW�WKH�
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 (‘jourläkaren’) 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 
ZLWK�WKH�QXUVH�LI �WKH\�DUH�RXW�RI �D�VSHFLÀF�PHGLFLQH��7KHQ��D�WKLUG�QXUVH�
walks by and asks for exactly that medicine. They discuss this, all three 
nurses. Then the nurse proceeds with the medicine sorting. (O)

�� 1XUVHV�DUH�LQWHUUXSWHG�LQ�WKHLU�ZRUN�DOO�WKH�WLPH��DQG�WKHUIRUHH�WKH\�KDYH�
to learn how to prioritize different tasks. Also they have to remember what 
they did before they were interrupted. This prioritizing is especially hard 
IRU�QXUVHV�ZLWK�OLWWOH�ZRUN�H[SHULHQFH���,�

�� Since they (nurses) always are doing something, they are interrupted each 
WLPH�VRPHERG\�ZDQWV�WKHP�DQ\WKLQJ���,�

�� ´,�DOPRVW�DOZD\V�JHW�LQWHUUXSWHG�LQ�P\�ZRUN�µ��61�

�� ´,·P�DOZD\V�LQWHUUXSWHG�µ��61�

�� “We are constantly interrupted and we don’t manage to complete task A 
EHIRUH�ZH�KDYH�WR�VWDUW�WDVN�%µ��61�

�� ´,·P�RIWHQ�LQWHUUXSWHG��RI �RWKHU�QXUVHV��SK\VLFLDQV��WKH�WHOHSKRQH�HWF��,�
KDYH�WR�ZULWH�GRZQ�WKLQJ�,�KDYH�WR�GR��HOVH�,�IRUJHW�µ��61�
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�� 1XUVH�ZDONV�ZLWK�D�SK\VLFLDQ�IURP�DQRWKHU�ZDUG�WR�D�SDWLHQW��7KH�QXUVH�LV�
interrupted by another nurse who looks for the paper needed when measur-
LQJ�EORRG�OHYHO����,�JRW�LW�KHUH��:DONV�EDFN�WKURXJK�WKH�FRUULGRU�DQG�OHDYHV�LW�
where it should be. (O)

�� $�QXUVH�HQWHUV�WKH�UHFHSWLRQ�DQG�DVNV��´GR�\RX�ZULWH�LQ�WKH�PHGLFDO�UHSRUW�LI �D�
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)

�� $�QXUVH�LV�HQWHULQJ�WKH�UHFHSWLRQ��´'LG�\RX�JHW�DQ\�RUGHU"µ��5HJDUGLQJ�D�SUH-
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)

�� 7KH�F�QXUVH�LV�LQWHUUXSWHG�E\�D�FROOHDJXH�ZKR�À[HV�ZLWK�WKH�SULQWHU��6KH�PD-
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 
,'�QXPEHU��DQG�ZKHQ�D�PHHWLQJ�LV��7KH�F�QXUVH�LV�XQFHUWDLQ�DERXW�WKLV��VR�VKH�
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 
PHGLFLQH�URRP��ZKHUH�WKH�VHFRQG�QXUVH�ÀQGV�KHU�D�ELW�ODWHU��´ZKHUH�GLG�\RX�
go?”  They change drip, and then decides to tell the physicians that the patient 
LW�LV�PRUH�VXIÀFLHQW�WR�KDYH�WKH�URXQG�DW�WKH�SDWLHQW�URRP��7KH�SK\VLFLDQV�DQG�
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)

�� 'XH�WR�LQWHUUXSWLRQV�VRPH�LQIRUPDWLRQ�FRXOG�JHW�ORVW�ZKLFK�IRU�LQVWDQFH�
could result in that a patient needs to ask for analgesics several times or that 
RQH�SDWLHQW�PLVVHV�LWV�;�UD\�WLPH�DQG�QHHGV�WR�ZDLW�IRU�DQRWKHU�RSHQLQJ���,�

Memory

�� ,�ZRXOG�OLNH�WR�KDYH�D�UHPLQGHU�IXQFWLRQ�IRU�GRLQJ�WKLQJV�OLNH�JLYH�LQVXOLQ��WDNH�
EORRG�VDPSOH�HWF��'LVFUHWH�UHPLQGHUV�DQG�HDV\�WR�XVH�µ��,�

�� “We have to remember things in our heads”
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�� ´,I �LW·V�MXVW�DERXW�ZKDW�WKH�SDWLHQW�ZDQW�LQ�KLV�RU�KHUV�FRIIHH�,�MXVW�SXW�LW�LQ�
P\�PLQG�XQWLO�,·YH�WLPH�WR�EULQJ�LW�WR�WKH�SDWLHQW�µ��61�

�� ´,�WU\�WR�PDNH�D�PHQWDO�QRWH�WR�UHPHPEHU�ZKDW�,�GLG�EHIRUH�,�ZDV�LQWHU-
UXSWHG���61�

�� ´7KH�KDUGHVW�WKLQJ�ZKHQ�,�ZDV�QHZ�ZDV�WR�UHPHPEHU�DOO�WKH�VPDOO�WKLQJVµ�
�61�

�� 2QH�SDWLHQW�DVNV�IRU�DQ�HQUROPHQW�FHUWLÀFDWH��VLQFH�KH�HYHQWXDOO\�ZLOO�KDYH�
WR�DSSHDO�DJDLQVW�D�SDUNLQJ�ÀQH��7KH�SK\VLFLDQ�VD\V�´QR�SUREOHP��WKH�QXUVH�
says “just remind the personnel when you are discharged, it might not be 
we who are working then” (O)

�� ´+L�<YRQQH��,W�ZDV�VRPHWKLQJ�WKDW�,�ZDV�JRLQJ�WR�DVN�\RX��µ��2�

Notes to self

�� ”Coordinator nurse looks at her to-do-list, by scroll through a pile of  
paper. (O)

�� 5HDGLQJ�D�WR�GR�OLVW�LQ�D�QRWHERRN�DQG�VD\V��´D�ORW�RI �ROG�VWXII �WKDW�FRXOG�
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)

�� µ,�QHHG�D�FKHFN�OLVW�IRU�WKH�HPHUJHQF\�FDUWµ��F�QXUVH�ZULWHV�LQ�D�VPDOO�QRWH�
book.

�� ,�KDYH�WR�FDOO�D�SHUVRQ�EHIRUH�,�IRUJHW�LW��RU�,�FRXOG�VHQG�D�WH[W�PHVVDJH��EXW�
WKDW·V�WDNHV�VXFK�WLPH��,·P�VR�VORZ«��:ULWLQJ�D�WH[W�PHVVDJH�DQ\ZD\����2�

�� 5HJDUGLQJ�WKH�LQWUDQHW����:KDW�KDYH�KDSSHQHG�KHUH��WKH\�FKDQJH�D�ORW�RI �
WKLQJV�VR�\RX�FDQ·W�ÀQG�WKHP���DK��LW�ZDV�PH�ZKR�GLG�LW�ZURQJ���2�

�� ´,�ZDV�GRLQJ�VRPHWKLQJ�KHUH��"µ��2�

�� ´:KDW�GLG�,�GR�EHIRUH��"�WKH�FKHFNOLVW��µ��2�

�� µ2K�ULJKW��,�KDG�WR�WDON�WR�KHU��µ��2�

�� 7KH�QXUVH�LV�ORRNLQJ�WKURXJK�DOO�WKH�3.9V�DQG�ZKLFK�RQH�WKDW�VKRXOG�EH�
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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�� &�QXUVH��´2K��LW�ZDV�D�QHZ�SDWLHQW�WKDW�VKRXOG�FRPH�KHUH��IURP�.$9$�µ�
Walks to the receptionist and says this, but she already knew. (O)

�� Another administration worker (how recently was using the printer) comes 
EDFN��´,�DOZD\V�IRUJHW�P\�JODVVHVµ�DQG�SLFN�WKHP�XS�E\�WKH�SULQWHU���2�

�� 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)

�� 2K��SDWLHQW�����QHHGV�GULS��WKH�QXUVH�VXGGHQO\�H[FODLPV��2�

�� 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)

�� ´,·P�DIUDLG�WKDW�,�ZLOO�IRUJHW�VRPHWKLQJ�ZKHQ�ZH�KDYH�WKLV�PXFK�WR�GRµ��61�

�� 1XUVHV�WDNH�QRWHV�IURP�PHGLFDO�UHFRUGV�RQ�SDSHU�V��WR�FDUU\�DURXQG�ZLWK�
them during the day. (O)

�� 1XUVHV�RIWHQ�ZULWH�QRWHV�ZKLFK�DUH�VDYHG�XQWLO�WKH�QH[W�GD\��LI �WKH�SDWLHQW�
VWD\V�DW�WKH�VDPH�ZDUG��RWKHUZLVH�VKH�GHVWUR\V�WKHP���(YHU\�QXUVH�KDV�WKHLU�
RZQ�V\VWHP��DQG�WKH�QRWHV�DUH�RQO\�IRU�SHUVRQDO�XVH����,�

�� When taking notes from the medical record, it’s mostly for their own leaning 
SXUSRVHV��WKH�QXUVH�GRHV�QRW�ORRN�DW�WKHLU�RZQ�QRWHV�RIWHQ���,�

�� One nurse said that she usually writes notes on her hand to remember the 
QDPH���GRVDJH�RI �D�PHGLFLQH���,�

�� 1XUVHV�FDUU\�DURXQG�D�ORW�RI �SHQV��´RQH�LQN��RQH�SHQFLO��RQH�UHG�LQN��¶D�PXVW�
KDYH·��DQG�RQH�H[WUD�IRU�SK\VLFLDQV�ZKR�IRUJHWVµ��,�

�� 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 
WR�PDNH�VHOI�UHPLQGHUV���,�

�� “To just write information and reminders down doesn’t really help when it’s 
VRPHWKLQJ�\RX�VKRXOG�GR�µ��DW�D�DVSHFLÀF�WLPH�RU�VLWXDWLRQ���,�

�� ´,�XVH�WR�KDYH�D�SULRULWL]DWLRQ�OLVW�LQ�P\�KHDG��LI �,�IRUJHW�VRPHWKLQJ�,�WU\�WR�
IROORZ�WKH�OLVW��RWKHUZLVH�,�FRQWLQXH�ZLWK�WKH�QH[W�WDVN�DQG�,�ZLOO�UHPHPEHU�
WKH�ÀUVW�WKLQJ�HYHQWXDOO\��,I �QRW��,�WKLQN�DERXW�D�IRUPHU�VHTXHQFH�WR�UHPHP-
EHU��µ��61�

�� ´,�ZULWH�WKLQJV�GRZQ�RQ�SDSHU��HOVH�,�UHPHPEHU�LQ�P\�KHDG��µ��61�

�� ´,�XVXDOO\�ZULWH�GRZQ�WKH�PRVW�LPSRUWDQW�VWXII�µ

�� “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 
TXLFN�RYHUYLHZ�µ��61�
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�� �´,�KDYH�D�FRPSLODWLRQ�RI �DOO�WKH�SDWLHQWV�RQ�D�SDSHU��ZKHUH�DOO�WKH�PRVW�
LPSRUWDQW�LQIRUPDWLRQ�DQG�WDVNV�UHJDUGLQJ�WKH�SDWLHQWV�DUH�ZULWWHQ�µ��61�

�� ´,�ZULWH�VPDOO�QRWHV�DERXW�HYHU\WKLQJ�WKDW�KDV�WR�EH�GRQH�µ��61�

�� �´,·P�ZULWLQJ�OLVWV��FKHFNLQJ�OLVWV��UH�SULRULWL]LQJ�DQG�XVLQJ�WDVN�OLVWV�LQ�PHGL-
FDO�UHFRUGVµ��61�

�� ´,·P�ZULWLQJ�WKLQJV�GRZQ�LQ�P\�QRWHERRN�µ��61�

�� ´,·P�XVLQJ�P\�UHSRUW�GRFXPHQW�WR�UHPHPEHU�ZKDW�,�KDYH�WR�GR�ZLWK�WKH�
SDWLHQWV��RWKHUZLVH�,·P�WU\LQJ�WR�MXVW�UHPHPEHU�LW�µ��61�

�� ´,·P�XVLQJ�D�RYHUYLHZ�GRFXPHQW�DQG�D�PDQXDO�WR�GR�OLVW�WR�UHPHPEHU�
WKLQJVµ��61�

�� ´,·P�ZULWLQJ�D�OLVW�RQ�HYHU\WKLQJ�WKDW�,�KDYH�WR�GR��0RVW�RI �WKH�WLPHV�,�
ÀQLVK�ZKDW�,·P�GRLQJ��EHIRUH�,�VWDUW�QH[W�WDVNµ��61�

�� ´)LUVW�,·P�WDNLQJ�SHUVRQDO�QRWHV��ZKLFK�,�ZULWH�LQ�WKH�PHGLFDO�UHFRUG�ZKHQ�
,�KDYH�WLPHµ��61�

�� ´0\�QRWHERRN�LV�P\�EHVW�IULHQG��DQG�,�KDYH�WR�FDUU\�LW�ZLWK�PH�DOO�WKH�
WLPH�µ��61�

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 
XVH�WKH�ID[��6D\LQJ����ZKHUH�DUH�WKH�IRUPV�IRU�ID[LQJ�QRZ�DJDLQ"�6KH�WDNHV�
out a folder and starts looking for the form. (O)

�� Suddenly it’s possible to order the medicine through the computer system, 
PDNLQJ�WKH�ID[�IRUP�XQQHFHVVDU\��7KH�F�QXUVH�ORJV�RII �E\�UHPRYH�KHU�,'�
card. (O)

�� At some wards the nurses always bring a computer on wheels or portable 
FRPSXWHU�WR�WKH�SDWLHQW�ZKHQ�GRLQJ�PHGLFLQH�GHOLYHU\��,W�LV�SHUFHLYHG�DV�D�
convenient way to facilitate the recollection of  the correct medicine and 
GRVDJH���,�

�� ´,�WKLQN�LW·V�D�GDQJHU�ZKHQ�\RX�DUH�LQWHUUXSWHG��HVSHFLDOO\�GXULQJ�PHGLFLQH�
GHOLYHU\�µ��,�

�� ,I �WKH�SDWLHQW�LVQ·W�E\�KHU�KLV�EHG�ZKHQ�WKH�PHGLFLQH�LV�GLYLGHG��WKH�PXJ�LV�
put on the bedside table. (O)

�� :KHQ�WKH�3.9�LV�H[FKDQJHG��WKH�QXUVH�LV�JRLQJ�WR�WKH�PHGLFLQH�URRP��WR�
mix antibiotics (“the hardest one.”) After mixing, it should stand un-
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WRXFKHG�IRU�DERXW����PLQXWHV��DQG�WKH�QXUVH�OHDYHV�WKH�PHGLFLQH�LQ�WKH�PHGL-
cine room. She is not making a note about the time. (O)

�� $�QXUVH�VD\V��´1RSH��QR�RQH�KDV�WDNHQ�WKH�OHYHO�RI �EORRG�VXJDU�RQ�SDWLHQW����´�
(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 
SDWLHQWV�URRP�DQG�EHG�ZULWWHQ�RQ�LW���IRU�LQVWDQFH������7KH\�KDYH�D�PHGLFLQH�
wagon with most those medicines in it, and the computer stands upon the 
wagon. (O)

�� ,Q�WKH�PHGLFLQH�URRP�WKH\�KDYH�VWRFNV�RI �PHGLFLQH�DQG�DOVR�WKRVH�ZKLFK�KDYH�
to be stored in a cold environment. (O)

�� 7R�ÀQG�RXW�LI �RQH�PHGLFLQH�VKRXOG�EH�GLOXWHG��WKH�QXUVH�WULHV�WR�UHDG�RQ�WKH�
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 
WKH�UHVRXUFH�QXUVH�ZKR�KDG�IRUJRWWHQ�DERXW�WKH�PRQLWRULQJ��´2K��,·P�VR�
sorry!” (O)
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Patient and nurse communication

�� At one ward the patients have the opportunity to give feedback upon their 
VWD\�WKURXJK�ÀOOLQJ�RXW�D�IRUP��7KH�SDWLHQWV�DUH�LQIRUPHG�EXW�QRW�XUJHG�WR�
WDNLQJ�WKLV�DFWLRQ���,�

�� �����RI �WKLV�IHHGEDFN�FRQVLGHUHG�WUHDWPHQW�IURP�KHDOWK�SHUVRQQHO���,�

�� “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 
WKH�SDWLHQW�KDV�EHHQ�VWDULQJ�LQ�WKH�FHLOLQJ�ZKROH�GD\�µ��,�

�� 1XUVHV�KDYH�KDG�WUDLQLQJ�LQ�WDONLQJ�DERXW�VHQVLWLYH�WKLQJV�ZLWK�SDWLHQWV��
WKH\�KDYH�KDG�����KS�FRPSXOVRU\�FUHGLWV�LQ�SV\FKRORJ\�DQG�SV\FKLDWU\���,�

�� The communication between nurses and patients is mainly oral and almost 
QHYHU�LQ�ZULWWHQ�IRUP���,�

�� 1XUVH�DQG�SDWLHQW�WDON�PDLQO\�DERXW�DQ[LHW\��WKHLU�FXUUHQW�VLWXDWLRQ��WKHLU�
background, their treatment and future discharge. They also talk about 
common things as the weather, cats, family and things outside the hospital 
ZRUOG��,W�YDULHV�EHWZHHQ�SDWLHQWV���,�

�� They also talk about the situation after discharging, practical things like 
KRPHFRPLQJ�DQG�LI �WKH\�PLJKW�QHHG�DQ\�KHOS���,�

�� Some patients need emotional support, if  they for instance have received 
OLIH�FKDQJLQJ�LQIRUPDWLRQ���,�

�� 3UDFWLFDOO\�DOO�QXUVHV�LQWHUYLHZHG�VD\�WKDW�WKH\�ZRXOG�OLNH�WR�VSHQG�PRUH�
WLPH�ZLWK�WKHLU�SDWLHQWV���,�

�� Occasionally nurses are told whole life stories by the patients, something 
WKH\�VHH�DV�SRVLWLYH��D�SULYLOHJH�RI �WKHLU�RFFXSDWLRQ���,�

�� 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 
WKDW·V�QRW�SRVVLEOH�RU�D�SULRULW\���,�

�� At one ward the medical round meant that the patient (if  possible) was 
moved to the expedition, which implied an increased integrity and facilita-
WHG�WKH�ZULWLQJ�RI �WKH�PHGLFDO�UHFRUG���,�

�� 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 
WLPH�WKH\�FDQ�IHHO�FRPSOHWHO\�GLIIHUHQWµ��,�

��  “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-
QHO�DOVR�ZRUNHG�DV�IDVW�DV�WKH\�FRXOG���,��

�� $W�DQ�,QWHQVLYH�&DUH�ZDUG��WKHUH�LV�DW�OHDVW�RQH�QXUVH�SUHVHQW�LQ�WKH�URRP�
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FRQVWDQWO\���63�

�� 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)

�� Sometimes relatives come to the ward to pick up medicine for a recently 
GLVFKDUJHG�SDWLHQW��$W�VXFK�DQ�RFFDVLRQ��WKH�QXUVH�OHDYHV�WKH�URRP��WKH�RIÀFH��
IRU���PLQXWHV�WR�FROOHFW�D�PHGLFLQH�OLVW�IRU�WKH�SDWLHQW��0HDQZKLOH��,�DQG�WKH�
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)

�� 'XULQJ�WKH�URXQG��WKH�SK\VLFLDQ�DQG�WKH�SDWLHQWV�PDLQO\�GLVFXVV�WKHLU�VLWXDWLRQ�
and what might be the next steps in the procedure. (O)

�� 'XULQJ�WKH�URXQG�WKH�FRQYHUVDWLRQ�PDLQO\�LV�GULYHQ�E\�TXHVWLRQV�IURP�WKH�
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)

�� 1XUVHV�VHHP�DOVR�YHU\�HPSDWKLF�ZKHQ�VSHDNLQJ�WR�UHODWLYHV�WR�WKH�SDWLHQWV��
([DPSOH��$�UHODWLYH�FDOOV�D�QXUVH�RQ�WKH�SKRQH��7KH�QXUVH�HQVXUHV�WKH�UHOD-
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 
XSFRPLQJ�HYHQWV�DQG�WKHLU�KHDOWK�VWDWXV���,�

�� The nurse asks the patient about emotional or physical reactions on the treat-
PHQW��7KH\�DOVR�LQIRUP�DERXW�FRPLQJ�HYHQWV���,�
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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-
U\WKLQJ��ZKLOH�RWKHUV�GR�QRW�ZDQW�WR�NQRZ�PRUH�WKDQ�QHFHVVDU\���,�

�� ,I �WKH�QXUVH�FDUULHV�VRPHWKLQJ�RXW��PHGLFDO�SK\VLFDO�RSHUDWLRQ��RQ�WKH�
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 
ZK\�VKH�LV�GRLQJ�WKLV���,�

�� Sometimes the nurse knows things she cannot tell the patient since it is the 
SK\VLFLDQV·�WDVN�WR�VKDUH��,I �WKH�SDWLHQW�WKHQ�DVNV�WKH�QXUVH�DERXW�WKDW�LQIR��
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 
GLIÀFXOW�\HW�QHFHVVDU\�VLWXDWLRQ�LQ�VRPH�FDVHV���,�

�� The nurses mainly talk about risk and health factors (‘risk- och friskfakto-
UHU·��ZLWK�WKH�SDWLHQW���,�

�� 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)

�� When writing in the computer system, one nurse is having a hard time 
ÀJXULQJ�RXW�ZKDW�WKH�SDWLHQWV�UHDO�QDPH�LV��GXH�WR�KHU�QLFNQDPH���2�

�� 1XUVH�VD\V�WR�SDWLHQW��DQG�UHODWLYH����:K\�GR�\RX�KDYH�WKLV�EXWWRQ�SUHVVHG�
so that you hear all the alarms? (Relieves the button) (O)

�� 7KH�QXUVH�VD\V�WR�SDWLHQW����2K��\RXU�R[\JHQ��WXELQJ��KDYH�FRPH�LQWR�
wrong place (moves it right) (O)

�� The kind of  information that patients want from the nurses while lying in a 
ZDUG�LV���63�

 o An approximation of  when different events are to take place. One  
� SDWLHQW�VD\V�WKDW�´,I �LW�WDNHV�WLPH��LW�LV�HDVLHU�WR�DFFHSW�LI �RQH�NQRZV�LW��
 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  
� LW�LV�JLYHQ�EHIRUHKDQG��$QRWKHU�SDWLHQW�H[SUHVVHV�WKLV�DV�´6LQFH�,�ZDV��
� � ZRUULHG�DERXW�WKH�VXUJHU\��,�ZDQWHG�WR�KDYH�D�ORW�LQIRUPDWLRQ��
� DERXW�WLPH�SODQQLQJ���«��,W�ZRXOG�KDYH�EHHQ�HDVLHU�LI �RQH�KDG�VSHFLÀF��
� WLPHV�WR�DGMXVW�WR�LQVWHDG�RI �MXVW�ZDLWLQJ�DQG�QRW�NQRZLQJ�LI �LW�ZDV�����
 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  
� ,�ZRXOG�SHUKDSV�OLNH�WR�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�RI �WKH�SURFHVV�µ��
� 7KH�VDPH�SDWLHQW�VD\V�WKDW�´,�ZRXOG�OLNH�WR�KDYH�LQIRUPDWLRQ�HQRXJK��
 for me to feel more secure and gaining an increased understanding, but  
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 keep it as short as possible.”

� R�3DWLHQW��´:K\�HYHU\WKLQJ�LV�OLNH�LW�LVµ�$QRWKHU�SDWLHQW�ZDQWV�WR�NQRZ��
� :+<�IRU�D�ORW�RI �WRSLFV��:K\�WKH�QXUVHV�DVN�DERXW�D�VSHFLÀF�SDLQ�DUHD���
 Why it is important not to eat, and Why the nurses have to know if  the  
 patient has been to the bathroom.

� R�2QH�SDWLHQW�VD\V�WKDW�´,I �RQH�ZRXOG�KDYH�JRWWHQ�DQ�RYHUYLHZ�RI �ZKDW��
 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”.

� R�+RZ�WKH�[�UD\V�ORRN�OLNH��SDWLHQW��´,�ZRXOG�KDYH�OLNHG�WR�VHH�WKH�[�UD\V��
 myself  while a doctor could explain it to me simultaneously.”)

� R�,I �WKH�PHGLFDO�FRQGLWLRQ��LQMXU\�LQIHFWLRQ�VXUJHU\�GHWULPHQW��LV�KHDOLQJ��
 as planned

� R�$W�DQ�HPHUJHQF\�GHSDUWPHQW��:KHQ�WKH�SK\VLFLDQ�ZRXOG�DUULYH��SDWLHQW���
 “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  
� GLIÀFXOW�WR�KDQGOH�

� R�´:KHQ�,�FDQ�JR�KRPH��DQG�ZKHQ�,�ZLOO�IHHO�OLNH�QRUPDO�DJDLQµ��TXRWH��
 from patient)

 o One patient wants to know what happens in the outside world (TV,  
 newspapers, etc.), outside the hospital while being in the ward. The ward  
 is perceived as isolated. 

� R�2QH�SDWLHQW�ZDQWV�WR�NQRZ�WKDW�WKH�QXUVHV�DUH�PRYLQJ�FORVH�E\��´,�KDG��
 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”.

� R�2QH�SDWLHQW��������\UV��ZRXOG�KDYH�OLNHG�WR�KDYH�LQIRUPDWLRQ�DERXW�WKH��
 timing of  the nurses’ shifts so that they didn’t disturb them during hando 
 ver.

� R�2QH�SDWLHQW��������\UV��ZDQWHG�WR�NQRZ�LI�ZKHQ�WKHUH�ZRXOG�EH�D�QHZ��
 physician visiting, and also how much time the physician has for the pa 
 tient.

� R�2QH�SDWLHQW��������\UV��UHTXHVWHG�D�UHYLHZ�RI �WKHLU�PHGLFLQH�OLVW��ERWK��
� WKH�QHZ�DQG�WKH�ROG��´7KH�ROG�RQH�EHFDXVH�,�ZDQWHG�WR�EH�VXUH�WKDW�,�KDG��
 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  
� WKH\�KDG�MXVW�EHFDPH�SDUHQWV�IRU�WKH�ÀUVW�WLPH��EXW�WKH�SDWLHQW�DOVR���
 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”.

�� The kind of  information that patients perceive as important to the nurses 
WR�JLYH�LV���63�

 o Guidelines for what the patient can and cannot do when being at   
 home again

 o How future treatment is to be performed

�� One patient could look at TV in the ward and would have liked to be able 
WR�GLVFXVV�IRRWEDOO�ZLWK�WKH�QXUVHV�ZKLOH�LQ�WKH�ZDUG���63�

�� 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 
RQ�WKH�WDEOH�QH[W�WR�LWV�EHG��7KH�QXUVH�VD\V��´1R��WKH�RWKHU�SLOO��7KDW�LV�WKH�
sleeping pill!”

�� One prescription for a patient’s medicine is a chewing pill. The nurse com-
PHQWV�WKLV�WR�KHUVHOI �ZKLOH�ÀQGLQJ�LW�LQ�WKH�PHGLFDWLRQ�URRP��´+RZ�IXQ�LV�
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-
ULWLVLQJ���([DPSOH��$�QXUVH�DVNV�D�SDWLHQW�ZKHWKHU�WKH\�FDQ�GR�DQRWKHU�
patient’s night routine before coming to that patient. (O)

�� $�FRQYHUVDWLRQ�DERXW�D�QXWULWLRQDO�GULQN��3DWLHQW�VD\V�ZKLOH�JHWWLQJ�D�QHZ�
JODVV�RI �LW��´7KLV�LV�UHDOO\�SXUH�SRLVRQ�µ��7KH�QXUVH�UHSOLHV�ZKLOH�ÀQGLQJ�VR-
PHWKLQJ�QH[W�WR�WKH�EHG��´2K��EXW�KDYH�\RX�KLGGHQ�LW�KHUH��KDYH�\RX�QRW"µ�
�¶'HW�KlU�lU�MX�UHQD�JLIWHW�·��·1lPHQ��KDU�GX�J|PW�GHQ�KlU�YD"·�
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�� $�QXUVH�LQIRUPV�WKH�SDWLHQW�DERXW�ZKDW�LV�GRQH�ZKHQ�LW�LV�GRQH��([DPSOH��
´1RZ�,��ZLOO�SXW�LQ�D�QHHGOHµ��¶QX�VWLFNHU�MDJ�GLJ·���QXUVH���ULJKW�EHIRUH�GRLQJ�
that).

�� 7KH�SDWLHQW�LQIRUPV�WKH�QXUVHV�DERXW�ZKDW�WKH\�PLJKW�ZDQW��([DPSOH��´,�ZLOO�
FDOO�\RX�LI �,�QHHG�WR�JR�WR�WKH�EDWKURRP�µ��SDWLHQW���´RI �FRXUVH�µ��QXUVH���2�

�� A nurse performs a test on a patient with a machine, since the machine is slow 
LQ�GHOLYHULQJ�WKH�UHVXOW��DSSUR[���PLQXWHV�VLQFH�WHVW���WKH�QXUVH�WHOOV�WKH�SDWLHQW�
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)

�� 3DWLHQWV�VRPHWLPHV�ZDQW�WR�VHH�WKHLU�RZQ�[�UD\�SLFWXUHV��([DPSOH��'LDORJXH�
GXULQJ�URXQG�²�´'R�\RX�ZDQW�WR�VHH�WKH�SLFWXUHV"µ��SK\VLFLDQ��´<HV��SOHDVH�µ�
(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. 
�,�

�� 6RPHWLPHV�D�SDWLHQW�FDOOV�WR�WKH�ZDUG�GLUHFWO\�DQG�VD\V�WKDW�´,�ZDQW�D�EHGµ��DW�
WKH�ZDUG����,�

�� A patient walks into the reception and asks if  they could change antibiotics. 
They walk in the corridor and discuss the patients’ furlough. (O)

�� ,I �WKH�QXUVH�FDQ·W�UHVSRQG�WR�D�TXHVWLRQ��WKH�SDWLHQW�LV�DVNHG�WR�ZULWH�LW�GRZQ�
DQG�DVN�D�SK\VLFLDQ�ODWHU���,�

�� 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)

�� ´7KH\�ZDQW�WR�WDON�PRUH�DERXW�WKHLU�IXWXUH�SODQ��DOVR�LQ�ORQJ�WHUPV�µ��,�

�� ´7KH\�ZDQW�WR�PDNH�VXUH�WKH\�DUH�QRW�IRUJRWWHQ�RU�PLVVHG�µ��,�

�� “A lot of  patients are extremely well-informed” (regarding their own situation 
EHFDXVH�WKH\�KDYH�UHDG�D�ORW�RQ�WKH�LQWHUQHW��HWF����,�

�� A lot of  patients asks about medicines, x-ray responses etc. At one ward the 
QXUVHV�WKHQ�KDYH�WR�JR�RXWVLGH�WKH�URRP�WR�ÀQG�WKH�DQVZHU��ZKLFK�LV�XQSUDFWL-
FDO��7KH�QXUVHV�ZDQW�WR�KDYH�VXFK�LQIRUPDWLRQ�PRUH�DFFHVVLEOH���,�

�� 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 
WR�VHYHUH�SDLQ�LQ�FKHVW����,�
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�� At one ward the nurse call system was perceived as very adequate (and the 
QXUVHV�DOZD\V�UHVSRQGHG�WR�DOO�DODUPV����,�

�� Sometimes the nurses cannot answer a call since they for instance are ha-
YLQJ�D�YHU\�VHQVLWLYH�FRQYHUVDWLRQ�ZLWK�D�SDWLHQW���,�

�� At one ward they had stopped using the installed paging system because 
WKH\�KDG�GLIÀFXOWLHV�UHPHPEHULQJ�WKHLU�RZQ�QXPEHU��ZKLFK�ZDV�VSHFLÀHG�
RQ�FRPSXWHU�VFUHHQV�DW�WKH�GHVN����,�

�� Conversations which are not of  medical nature are not documented in the 
PHGLFDO�UHFRUG���,�

�� $�SDWLHQW�IRXQG�LW�GLIÀFXOW�WR�JHW�LQ�FRQWDFW�ZLWK�WKH�ULJKW�SHUVRQQHO��´VR-
PHRQH�WKDW�NQHZ�DQ\WKLQJµ�ZKLOH�O\LQJ�LQ�D�QRQ�LQWHQVLYH�FDUH�ZDUG���63�

�� When patients want to talk to nurses about other topics than their medical 
FRQGLWLRQ��WKH�IROORZLQJ�WRSLFV�DUH�PHQWLRQHG�E\�WKH�SDWLHQWV���63�

 o Ordinary small talk, “Weather and wind”

� R�1HZV�DERXW�´WKH�RXWVLGH�ZRUOGµ

 o Funny anecdotes

 o The nurse’s private experiences going through the same thing (beco 
 ming a mum)

� R�´,W�ZDV�QLFH�WKDW�WKH\�DVNHG�DERXW�ZKDW�,�GLG�GXULQJ�WKH�GD\V�IRU���
 living.”

� R�)RRWEDOO��SDWLHQW�������\UV���WKH�VWD\�DW�WKH�ZDUG�FRLQFLGHG�ZLWK�WKH��
� (XURSHDQ�)RRWEDOO�&KDPSLRQVKLS�

� R�1RWKLQJ��´7KH\�VKRXOG�ZRUN�WR�LPSURYH�P\�FRQGLWLRQ��,W�VKRXOG�EH��
� DV�D�-DSDQHVH�IDFWRU\��/HDQ�SURGXFWLRQ�PRUH�RU�OHVV��7DONLQJ�DQG�KDYH�D��
� JRRG�WLPH�LV�VRPHWKLQJ�,�UDWKHU�GR�VRPHZKHUH�HOVH�ZLWK�VRPHRQH�� �
 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)

�� :KHQ�,�DP�VWDQGLQJ�LQ�WKH�HQWUDQFH�RI �D�SDWLHQW�URRP��RQH�SDWLHQW�VD\V�WR�
PH��´3OHDVH��VLW�GRZQ�KHUH�VR�\RX�GRQ·W�KDYH�WR�VWDQG�XS�µ�DQG�SRLQWV�QH[W�
to her on the side of  the bed. (O)

�� $�QXUVH�VD\V�WKDW�LW�LV�SRVLWLYH�WKDW�WKH�SDWLHQWV�WHOO�ZKDW�WKH\�ZDQW��([-
DPSOH�RI �FRQYHUVDWLRQ��´1R��QRW�OLNH�WKDW���SDWLHQW�µ��´RK��VRUU\���QXUVH�µ�
(O)

�� The patients tell the nurses and physicians if  they are in pain and the pain-
NLOOHUV�DUH�DGMXVWHG�WR�WKDW��([DPSOH��1XUVH�DQG�SK\VLFLDQV�ZDON�DURXQG�RQ�
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the round to the patient rooms, and a physician asks a patient if  the patient is 
LQ�SDLQ��7KH�SDWLHQW�UHSOLHV�´,�KDYH�VXFK�D�SDLQ�,·OO�FR�FUD]\µ��DQG�WKH�SK\VLFLDQ�
then says that “We will raise the dosage painkillers” to the patient (which the 
SK\VLFLDQ�LV�UHSHDWLQJ�DW�OHDVW���WLPHV�GXULQJ�WKH�GLDORJXH�����2�

�� When one patient gets a crème from the nurse and is told it is for the yeast 
LQIHFWLRQ��WKH�SDWLHQW�MRNHV�VD\LQJ�´\HD��,�KDYH�D�OLWWOH�FKDQWDUHOOH�FXOWLYDWLRQ�LQ�
there”. (O)

�� 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

�� 6FKHGXOLQJ�RI �VWDII ��,�

�� ,QFRPSDWLEOH�VRIWZDUH��$//��

�� &XUWDLQV��,�

1HZ�WHFKQRORJLHV�

�� 2QH�QXUVH�FRRUGLQDWRU�VD\V�WKDW�´,W�VKRXOG�EH�SRVVLEOH�WR�GR�D�ORW�ZLWK�
WHFKQLFDO�VROXWLRQV�WR�VLPSOLI\�WKH�FRPPXQLFDWLRQ�DW�WKH�ZDUG�µ�7KH�'HSDUW-
PHQW�RI �'HUPDWKRORJ\�DV�6DKOJUHQVND�KDV�UHFHQWO\�UHFHLYHG�DQ�DZDUG�IRU�VXF-
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 
WKH�GHUPDWRVFRSH�DORQJ�ZLWK�D�SLFWXUH�WDNHQ�ZLWK�WKH�VPDUWSKRQH�FDPHUD��,�

�� $W�RQH�ZDUG�VRPH�QXUVHV�XVHG�WKHLU�SHUVRQDO�PRELOH�SKRQH�DV�D�ÁDVKOLJKW��
VLQFH�WKH�ZDUGV·�ÁDVKOLJKWV�ZHUH�KDUG�WR�ÀQG��7KH�ÁDVKOLJKW�ZDV�PRVWO\�XVHG�
WR�VKLQH�RQ�SDWLHQWV�SXSLOODU\�GXULQJ�QLJKW�VKLIWV���,�

�� 5HDO�WLPH�LQIRUPDWLRQ�DERXW�SDWLHQW�(.*��HWF��FDQ�EH�VHQW�GLUHFWO\�IURP�DQ�
LQFRPLQJ�DPEXODQFH�WR�WKH�KRVSLWDO�ZDUG���,�

3DWLHQW�SULYDF\�

�� $W�KDQGRYHU�LQ�DQ�RIÀFH��D�QXUVH�VD\V�VRPHWKLQJ�DERXW�D�SDWLHQW��7KH�GRRU�
to the corridor is open so a colleague instantly points this out and the door is 
closed immediately. (O)

6WXII�UHODWHG�

�� 1XUVHV�KDYH�EOXH�DVFRP�SKRQHV�ZLWK�GHIDXOW�ULQJWRQH�RQ��2FFDVLRQDOO\�WKH\�
use the loudspeaker function when talking with several colleagues on the 
phone. (O)
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�� 7KH�ZDUGV�KDYH�D�FHQWUDOO\�SODFHG�VWDIÀQJ�ZKLWHERDUG�ZKHUH�WKH�QXUVHV�FDQ�
write and see who is working on the shift.  (O)

�� 3DWLHQWV�FDQ�LI �FRQYHQLHQW�EULQJ�WKHLU�RZQ�79�²�RQH�SDWLHQW�KDYH�GRQH�
WKDW��7R�UHQW�D�79�IURP�WKH�ZDUG�GXULQJ�WKH�VWD\�FRVWV����NU�GD\��7KH�
screen of  the rented TVs are of  quite poor quality. (O)

�� $W�RQH�ZDUG�WKH\�KDYH�WHOHPHWU\�VFUHHQV�LQ�WKH�FHLOLQJ�RI �WKH�RIÀFH�DQG�LQ�
WKH�UHFHSWLRQ��:KHQ�ZULWLQJ�PHGLFDO�UHFRUGV�LQ�WKH�RIÀFH��RQH�QXUVH�WXUQV�
around, checks a value (?) on the telemetry screen in the ceiling of  the of-
ÀFH��WXUQV�EDFN�WR�WKH�FRPSXWHU�DQG�W\SHV�WKH�YDOXH�LQWR�WKH�UHFRUG���2�

�� 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  
D�SDWLHQW�FDOO�LV�RQ��2WKHUZLVH�WKH�QXPEHUV�´��������������µ��ZDUG����RU�
WKH�ZRUGV�´'HVLQÀFHULQJ��%HKDQGOLQJ��3DVVDJH��3HUVRQDO��.|N��/lNHPHGHO��
3DVVDJH��3HUVRQDOµ��ZDUG����DUH�ORRSHG�DIWHU�HDFK�RWKHU��7KH�QXUVH�GR�QRW�
know why these numbers are showed and do not know of  any practical use 
RI �LW�IRU�DQ\RQH�HOVH��,W�FRXOG�EH�WKH�QDPHV�RI �WKH�GLIIHUHQW�XQLWV�URRPV�
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 (‘springsköterskan’) to handle. (O)

�� 1XUVHV�FRQWLQXRXVO\�ZULWH�GRZQ�LQIRUPDWLRQ�DERXW�SDWLHQWV�RQ�QRWHSDGV�
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)

�� 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. 
(O)

�� At one ward, the nurse caries around an Ascom pager which receives 
DODUPV�IURP�WKH�WHOHPHWU\�PRQLWRULQJ��,W�EHHSV�YLEUDWHV�VRPHWLPHV��+RZH-
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 
WHOHPHWU\�GHYLFH�DV�VRPHZKDW�´XQUHOLDEOHµ���,�

�� 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 
PDFKLQH�LQWR�WKH�ZDOO��WDNHV�WKH�WHVW�RQ�WKH�SDWLHQW��ZDLWV����VHFRQGV�DQG�
receives the result. Says “done!” to the patient. (O)

�� 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 
EHG�QXPEHU��WKH�SDWLHQW·V�ÀUVW�QDPH��DQG�ZKLFK�WLPH�WKH�SDWLHQW�LV�WR�KDYH�
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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EHG·V�QDPH��IRU�H[DPSOH�������2�

�� 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)

�� At one 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 
WKDW�HYHU\�SDWLHQW�KDV�WR�KDYH�LW·V�,'�RQ�WKH�DUP�LQ�RUGHU�WR�EH�DEOH�WR�VFDQ�LW��
(O)

�� 7KH�QXUVHV�KDYH�WR�ORJLQ�WR�WKH�PHGLFDO�UHFRUGV�XVLQJ�WKHLU�,'�SODVWLF�FDUG�LQ�
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 
LV�QRW�DXWRPDWLFDOO\�VDYHG�LI �\RX�UHPRYH�WKH�FDUG��3HUKDSV�FRXOG�WKH�QXUVHV�
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.

�� 'XULQJ�WKH�URXQG��WKH�SK\VLFLDQ�ORRNV�DW�[�UD\�SLFWXUHV�RI �WKH�SDWLHQWV�RQ�D�
computer. (O)

�� 'XULQJ�WKH�URXQG��D�QXUVH�VD\V�WR�D�SK\VLFLDQ�WKDW�VRPHWLPHV�WKH�SDWLHQWV�
want to see their x-ray pictures so we could print those.  (O)

�� The physician dictates the medical record by using a computer-connected 
6LHPHQV�'LFWDSKRQH���2�

Trivia (…?)

�� $W�RQH�ZDUG�DW�RQH�RFFDVLRQ��WZR�QXUVHV�ÀQG�DQG�UHPRYH�D�UXQDZD\�GULS�
VWDQG��ZLWKRXW�LW·V�SDWLHQW��IURP�LQVLGH�WKH�UHFHSWLRQ�RIÀFH�VSDFH��1RQH�RI �WKH�
nurses know how it ended up in there. (O)

�� $W�RQH�ZDUG�DW�KDOI �SDVW���DW�QLJKW��WKUHH�SDWLHQWV��ROGHU�PHQ��ORRN�DW�WKH�79�
in the dayroom, smalltalking to each other. (O)

�� $�QXUVH�DVNHG�WR�WDNH�D�WHVW�RQ�D�SDWLHQW��VD\LQJ�´,·P�XVXDOO\�QHYHU�WDNLQJ�WHVWV�
WKLV�ODWH�DW�QLJKW�EXW�2.��,�JXHVV�,�FDQ�GR�WKDW�µ�ZKLOH�FROOHFWLQJ�WKH�PHDVXU-
ing equipment. (O)

�� 'RRUV�²�LQFOXGLQJ�WR�EDWKURRPV�²�DUH�UDUHO\�ORFNHG�E\�QXUVHV��([DPSOH��$�SD-
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 
D�VSHFLÀF�QXUVH��DQG�DQRWKHU�RQH�UHSOLHV�WKDW�´WKDW�QXUVH�LV�HDWLQJ�GLQQHU�
ULJKW�QRZµ��²�,PSO\LQJ�WKDW�LW�LV�QRW�SRVVLEOH�WR�DVN�WKH�QXUVH�ZKR�LV�RQ�
dinner brake. (O)

�� 6RPH�SDWLHQWV�OLNH�WR�VWD\�LQ�WKH�ZDUG��$W�KDQGRYHU��WKH�QXUVH�UHWHOOV�D�
UHFHQW�GLVFXVVLRQ�ZLWK�D�SDWLHQW���2�

� �� )RU�KRZ�ORQJ�ZLOO�,�KDYH�WKLV�NLQG�RI �WKLQJ"��SDWLHQW�

� �� :HOO��SHUKDSV���ZHHNV�

� �� 2K��FDQ�,�VWD\�KHUH�IRU�WKH���ZHHNV"

�� Another example of  patients that like staying at the ward is the following 
GLDORJXH�EHWZHHQ�WZR�SDWLHQWV���2�

� �� 1RWKLQJ�ZLOO�KDSSHQ�WRGD\��3UREDEO\�QRW�WRPRUURZ�HLWKHU��$UH��
  you also going home?

� �� 1R��,�KRSH�QRW��,�GRQ·W�NQRZ�ZKHQ�

�� $W�RQH�ZDUG��D�WUDQVSRUWHU�DUULYHV�ZLWK�D�VHW�RI �WUROOH\V�WR�UHÀOO�WKH�VWRUDJH�
LQ�WKH�PHGLFDWLRQ�URRP��7KH�WUROOH\V�DUH���PHWHUV�KLJK����LQ�QXPEHU�DQG�
make quite a loud, rattling sound when being pushed through the corridor. 
A nurse nearby opens the door to the medication room for the transpor-
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 
WDNHV�DERXW���PLQXWHV�

�� 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”. 
$�QXUVH�UHSOLHV�WKDW�´,W�KDV�KDSSHQHG�DXWRPDWLFDOO\�LQ�WKH�PHGLFDO�UHFRUG�
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) 

�� 7KH�QXUVHV�DUH�HPSDWKLF��DQG�WKH�SDWLHQWV�WHOO�WKHP�WKH\�DSSUHFLDWH�LW��([-
DPSOH��$�QXUVH�VD\V�WKDW�´,�VRPHWLPHV�ZULWH�¶*RRGQLJKW·�RQ�WKH�PHGLFLQH�
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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�� ´,W�ZRXOG�EH�QLFH�WR�DXWRPDWLFDOO\�NQRZ�LI �D�SDWLHQW�KDG���+/5��PHDQLQJ�
+/5�VKRXOGQ·W�EH�SHUIRUPHG�LQ�FDVH�RI �&DUGLDF�$UUHVW��µ��61�

�� At one ward they had a chair where the patients could be weight in, without 
having to stand up. (O)

�� 2QH�SDWLHQW�KDG�KRPH�FDUH�SHUVRQQHO�ZLWK�KHU��´ZRUOG�FODVV�OX[XU\µ�VDLG�WKH�
nurse. (O)

Appendices



134

Appendix 5: Swedish – English Healthcare Dictionary

:DUG� � � � � 9nUGDYGHOQLQJ

,QSDWLHQW�FDUH� � � � 6OXWHQYnUG

2XWSDWLHQW�FDUH� � � � gSSHQYnUG

&DUGLDF�ZDUG� � � � .DUGLRORJL���+MlUWDYGHOQLQJ

Surgery department   Operationsavdelningen

(PHUJHQF\�GHSDUWPHQW� � � $NXWPRWWDJQLQJHQ

*3�+HDOWKFDUH�FHQWUH� � � 9nUGFHQWUDO

1XUVH� � � � � 6MXNVN|WHUVND

1XUVH�DVVLVWDQW� � � � 8QGHUVN|WHUVND

3K\VLFLDQ���'RFWRU� � � /lNDUH

3K\VLRWKHUDSLVW� � � � 6MXNJ\PQDVW

1XUVLQJ�WHDP� � � � 9nUGODJ

3DJHU� � � � � 3HUVRQV|NDUH

0HGLFLQH�GHOLYHU\� � � 0HGLFLQGHOQLQJ

0HGLFDO�UHFRUGV� � � � -RXUQDO

39&��3HULIHUDO�YHQRXV�FDWKHWHU��� � 39.��3HULIHU�YHQNDWHWHU��� �
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Appendix 6: Workshop Brainstorming 

Workshop Brainstorming - Grupp A

2VNDU�RFK�/LQQHD

([DPHQVDUEHWH�Sn�7HNQLVN�'HVLJQ�Sn�&KDOPHUV

9DG�YL�VND�J|UD�Sn�GHQQD�VWDWLRQ�

�� 9L�YLOO�KD�HQ�PDVVD�LGpHU��ÀIÀJD�O|VQLQJDU�Sn�HUD�YDUGDJVSUREOHP�L�HUW�
jobb.

�� ��0HWRGHU��I|UVW��µ7lQN�HU«µ

�� 3nPLQQHOVHPDQLFN� ��KXU��YDU��QlU��YDUI|U"

�� )RWRJUDÀVNW�PLQQH

�� .DUWD�|YHU�YDU�DOOW�RFK�DOOD�lU�� ��DYVWnQG��UXP��XSSWDJHQ«

$QGUD�PHWRGHQ�

µ/LWH�PHU�VSHFLÀN�VLWXDWLRQµ

�� $YEUXWHQ�6W|UG�L�HQ�XSSJLIW

�� 3DWLHQWNRPPXQLNDWLRQ��UHVD

�� gYHUOlPQLQJ�PHOODQ�VNLIW��"�

 

Workshop Brainstorming - Grupp B

2VNDU�RFK�/LQQHD

([DPHQVDUEHWH�Sn�7HNQLVN�'HVLJQ�Sn�&KDOPHUV

9DG�YL�VND�J|UD�Sn�GHQQD�VWDWLRQ�

�� 9L�YLOO�KD�HQ�PDVVD�LGpHU��ÀIÀJD�O|VQLQJDU�Sn�HUD�YDUGDJVSUREOHP�L�HUW�
jobb.

�� ��0HWRGHU��I|UVW��

”Tänk er…”
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�� 6NlUP�L�$������������9LVD�YDG�VRP�KHOVW��GHW�GX�|QVNDU���0DJLVN�XSS-
hängning, bärbar, vem, när? 

�� 'LJLWDOW�DUPEDQG�Sn�SDWLHQW�����������3RVLWLRQHULQJ��NRPPXQLNDWLRQ��
vibrator, sensor, mm.

�� %ODFN�ER[�� ��3URIHVVRU�%DOWKD]DUV�XQLYHUVDOPDVNLQ��,QSXW��!�2XW-
put 

��1nJRW�GX�WlQNW�Sn�RFK�VNXOOH�YLOMD�KD

$QGUD�PHWRGHQ�

µ/LWH�PHU�VSHFLÀN�VLWXDWLRQµ

�� 3DWLHQWNRPPXQLNDWLRQ��UHVD

�� gYHUOlPQLQJ�PHOODQ�VNLIW

�� $YEUXWHQ�6W|UG�L�HQ�XSSJLIW��"�
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