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Sammanfattning 
Varje år behöver hundratusentals kvinnor i Europa katetrisera sig själva istället för att urinera 

som vanligt, på grund av sjukdomar eller skador. Självkatetrisering är dock krångligt för 

många kvinnor på grund av placeringen av urinrörets öppning. Designföretaget MMID i 

Nederländerna tog fram ett koncept med en spegel och en lampa som fästs på toalettsitsen för 

att hjälpa dessa kvinnor. Det upptäcktes dock att detta koncept var svårförstått och således 

ombads författarna att förbättra användarvänligheten hos produkten. Då intuitionsaspekten 

hos produkten var det största problemet bestämde de sig för att fokusera på intuitionen. 

MMIDs ursprungliga prototyper testades av patienter och urologisköterskor för att få relevant 

information som bara riktiga användare kan ge, samt av blandade kvinnor utan åkommor för 

att få inblick i intuitionsaspekten. Sköterskorna och patienterna testade prototyperna och 

observerades, varpå de deltog i semistrukturerade intervjuer respektive fyllde i ett 

frågeformulär. Under intuitionstesterna filmades kvinnornas interaktion med prototyperna, 

varpå de svarade på ett kort frågeformulär. Filmerna analyserades sedan. Testerna visade 

bland annat att produkten var väldigt svårförstådd samt gav en känsla av att vara ostadig. 

Detta gav projektet fokuset att skapa en produkt som kan öppnas upp på ett enkelt sätt utan att 

behöva monteras ihop innan varje användning. 

Alla viktiga aspekter sammanställdes och flertalet idégenereringar genomfördes. Resultaten 

från dessa sattes ihop till tre koncept, vilka överfördes till 3D-printade modeller. Modellerna 

testades genom att kvinnor fick interagera med dem varpå deras intuitiva handlingar 

observerades. Detta spelades in på video och kvinnorna ombads även att svara på frågor i en 

kort semistrukturerad intervju. Baserat på dessa resultat gjordes ett konceptval där den 

enklaste lösningen, med en rotationspunkt, valdes. Efter detta utvecklades konceptet vidare 

och funktionella samt icke-funktionella prototyper tillverkades. Dessa prototyper testades i en 

tredje testomgång, där de icke-funktionella prototyperna testades för enbart intuition av 

godtyckliga kvinnor, på samma sätt som tidigare. De funktionella prototyperna testades av 

patienter och sköterskor på fyra sjukhus i Nederländerna, likt första testomgången. De 

övergripande resultaten var positiva och produkten var signifikant förbättrad, mycket tack 

vare att den inte behövde sättas ihop innan den kunde användas. Den största negativa aspekten 

var att det saknades en indikator som underlättade öppnandet av produkten. 

Nyckelord: intuition, självkatetrisering, RIK, design, användartester, hjälpmedel.  
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Abstract 
Each year hundreds of thousands of women in Europe need to catheterize themselves instead 

of urinating the usual way, because of diseases or injuries. However, self-catheterization is 

hard for a lot of women due to the location of the urethra, and they need some type of aid to 

help them. The design company MMID in the Netherlands developed a concept with a mirror 

and a light, which is attached to a toilet seat. Though, it was noticed that it was too hard to 

handle for the users, hence the authors were asked to improve the user friendliness with the 

product. Since the intuition aspect was the largest problem they decided to focus on intuition. 

MMID’s original prototypes were tested by patients and continence nurses to get relevant 

information that only real users can give, and by mixed women without troubles, to get an 

insight in the intuition aspect. The nurses and the patients tested the prototypes and were 

observed, whereupon they took part in a semi-structured interview and a questionnaire, 

respectively. During the intuition tests the women’s interactions with the prototypes were 

filmed, and they answered a short questionnaire. The films were then analyzed. The tests 

showed that the product was very hard to understand and that it gave a feeling of being 

unstable. This gave the project the focus to make the product easy to open up, without having 

to assemble it before each use. 

All important aspects were gathered and several ideation sessions were performed. The results 

were put together into three concepts and 3D printed prototypes. These models were tested by 

women interacting with them to see their intuitive actions, which were also filmed. The 

women also participated in semi-structured interviews. Based on these results a concept 

choice was made where the simplest solution with one pivoting point was chosen. The 

concept was further developed and functional prototypes and non-functional prototypes were 

made. The non-functional models were tested for only intuition among random women, the 

same way as before. The functional models were tested by patients and nurses at four 

hospitals in the Netherlands, also these tests were similar to the ones in the first round. The 

overall results were positive and the product had been significantly improved; a lot thanks to 

the fact that it did not need to be assembled before it could be used. The biggest negative 

aspect was that a signifier for opening the product was missing. 

Key words: intuition, self-catheterization, CISC, design, user testing, medical aid.  
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NOMENCLATURE 

Abbreviations that were used in the thesis are presented here. 

Abbreviations 

CAD   Computer Aided Design 

CISC   Clean Intermittent Self-Catheterization 

MS   Multiple Sclerosis 

USAP   Usability Safety Attractiveness Participatory 
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1 INTRODUCTION 

This chapter describes the background and foundation for the thesis, including the purpose 

and delimitations.  

1.1 Background 

About 590.000 women in Europe, of which about 44.000 are new each year, need help to 

urinate. This is for example due to neurological diseases, such as MS, spinal cord injuries or 

urinary retention. The aid giving the most freedom in daily life is a disposable catheter for 

own use, self-catheterization, which is used at each toilet visit. 

The Dutch anesthetist Martin Bucx’s mother was diagnosed to self-catheterize, but due to the 

placement of urethra she found it difficult to do, even with the helping aids concurrently on 

the market. Therefore he invented an own construction; consisting of a shaving mirror, a 

handle and a bike light. His mother was helped by this for many years. After seeing how well 

it worked he thought that it should be a real product on the market, and came in contact with 

the design consultancy firm MMID. Together they agreed that MMID would develop this 

product further, as an internal project. It was indeed developed further, but the designers did 

not consider it to be the optimal solution. For example it was too hard to use for someone who 

did not know how it worked. Of this reason the product needed further improvement, with 

more focus on the user and her experience of the product. 

MMID is a design consultancy firm working with the whole process of product development, 

from need and idea to drawings ready for production. They work in an integrated manner with 

three disciplines; Look & Feel, Functionality and Producibility. In each discipline there are 

designers and engineers specializing in the particular field they are in, and in each project they 

work together from the three disciplines. For this project the authors worked together with 

people from all disciplines in order to make the product as good as possible. The owners of 

MMID were seen as the clients of this project and the authors involved them in critical 

decisions. 

1.2 Purpose 

The purpose with the thesis is to investigate the intuition of an aid for self-catheterization, and 

to redesign it to reach a higher degree of intuition. The product should be easy to use, both 

concerning understanding and to physically handle it. This is an aspect that was identified as 

in need of improvement by the designing company, since it is unclear how to use the device 

and how to mount it on the toilet. Therefore, the handling of the product needs to be 

investigated. No similar products are on the market; hence, it is not possible to thereby gain 

useful information on important product features to include. The lack of knowledge and prior 

studies publically available on self-catheterization aids has created the question: 

What features are important to incorporate in a self-catheterization aid to make it 

intuitive for women to use? 

Intuition is highly connected to the users, and the main way of knowing whether the product 

is intuitive or not is to test it on users. In this report the term “user” is extended to include also 

people who are possible users, since any woman can be forced to perform self-catheterization, 

for example the authors and mixed women. The question will be answered through tests of 
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old, physical prototypes (a visual and a functional model), two iterations of redesigning with a 

test in between, and a verifying final test. The tests will be performed with patients, experts 

and other women who have not seen the product before, as well as by the authors themselves. 

In this report, the word “intuitive” will mean how the women first interact with the product 

when they have been told what it is used for and that it is supposed to be mounted on a toilet. 

1.3 Delimitations 

Intuition is an enormous subject with a great amount of different aspects and sub subjects. 

Therefore the topic had to be limited for this report, in order to neither become too big nor to 

yield a challenge that was unsolvable in the given time frame. The theory about intuition in 

this report is relatively broad, to give a good foundation for understanding the topic and the 

complexity of it, but this study concerns a smaller part of it. This study only focuses on the 

physical interaction with the product and the psychological response. 

Neither does the report include explanations for design decisions based on other aspects, such 

as water tightness or choice of mirror or material type. This work has been done during the 

process, but is not considered relevant to the research question and was therefore excluded in 

the report. 

For the testing, delimitations were made for the participants. Since the product is only used by 

women, merely women participated in the studies. The problems that cause self-

catheterization are most common among older women, but since they do exist among younger 

women as well the study includes all ages. This also means that finding enough patients will 

be easier. 

The optimal way to perform the user tests would be to observe patients as they use the 

product, and interview them afterwards. Since that would mean observing them during a toilet 

visit, which is very private to most people, this was considered not possible to demand of the 

patients. Also, interviewing them afterwards was not possible due to limitations in the English 

and Dutch language. Therefore a bilingual questionnaire had to be used instead. 

The possible effects that the delimitations might pose on the results are discussed in Chapter 

4.1. 
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2 FRAME OF REFERENCE 

This chapter presents the theoretical framework for the thesis; including catheterization, the 

product, intuition and user involvement. 

This literature search was made as a foundation of the thesis. Examples of keywords that were 

used are; “semantics”, “semiotics”, “semantics product design”, “intuition product aesthetics”, 

“intuitive interaction product design”, “CISC women”, “user testing”, “user involvement”, 

“stimuli” and “product signifiers”. The databases that were used were ScienceDirect, Google 

Scholar and KTHB Primo. 

2.1 Catheterization 

There are different types of urinary catheterization according to B. Braun (2015): indwelling, 

suprapubic and (self-) intermittent catheterization. Indwelling catheterization is when a 

catheter is placed in the bladder by a nurse and kept there by an inflated balloon for 4-8 

weeks. It is connected to a bag that is strapped on to the leg, filled up with urine and emptied 

when it is full. The suprapubic catheter is a sort of indwelling catheter that is inserted directly 

through the abdomen to the bladder. (Self-) Intermittent catheterization refers to passing a 

catheter (a hollow tube) through the urethra to the bladder, letting the urine out through the 

tube. A new catheter is used every time and is thrown away after each use. This is the type of 

catheterization this thesis will concern. 

2.1.1 Clean Intermittent Self-Catheterization 

Ever since Lapides et al. (1972) presented the technique Clean Intermittent Self-

Catheterization (CISC) for treatment of urinary tract disease, it has now become the preferred 

method of bladder management of voiding dysfunction (Guinet-Lacoste, et al., 2014). 

Examples are patients with neurogenic bladder (Wyndaele, 2014), urinary retention (Seth, et 

al., 2014), and when discharging patients with spinal cord injury from rehabilitation centers 

(Mizuno, et al., 2004). It can be described as a clean technique where the patient him/herself 

drains the bladder with the help of a catheter that is instantly removed after draining (Pinder, 

et al., 2012; Seth, et al., 2014). It is possible to perform CISC in places where one usually 

uses toilets; therefore it is convenient for the patients. The procedure can be seen in Figure 1.  

 

Figure 1. The self-catheterization procedure, picture from MMID. 
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The method has been shown to provide a lower risk of developing urinary tract infections, 

pyelonephritis and renal inflammation compared to indwelling catheters (Pinder, et al., 2012). 

It has also been proven to enhance the quality of life (Guinet-Lacoste, et al., 2014; Seth, et al., 

2014) since it offers control and freedom to the patient. However, having to perform CISC 

can be seen as an embarrassment and have a negative impact on self-confidence (Pinder, et 

al., 2012; Seth, et al., 2014). 

2.1.2 Catheters 

There are several producers of catheters for self-catheterization and also several different 

variants. All of them are designed to be able to be transported easily, but still come in 

different lengths where the most common are between 12 and 20 cm long (Cobussen, 2015). 

The length of the urethra varies among individuals and is the decisive factor in which length 

of the catheter to use. In Figure 2 it is possible to see two different types of catheters, where 

one has a plastic bag-like packaging and the other one has a more case-like packaging. The 

latter is designed in a way as to resemble a makeup item, in order to be discrete if for example 

dropped out of a bag. The figure also shows that there are several holes on top of the 

catheters, which is where the urine is drained. It is possible to see that the catheters come with 

a sort of liquid lubricant as well, which makes the passing of the catheter through the urethra 

easier. 

 

Figure 2. Two different types of catheters; plastic back packaging and case-like packaging. From left: LoFric 

(LoCost Medical Supply, 2013), SpeediCath (Liberator Medical Supply, 2015), SpeediCath (Liberator Medical 

Supply, 2015). 

2.2 Bright – the product 

When performing CISC, a difficult part can be to find the urethra for insertion of the catheter, 

especially for women. According to Wyndaele (2014) it is important to have some ease in 

finding the urethra directly, which can be problematic due to the awkward positioning. By the 

use of a mirror, this can be avoided. There are some alternatives but no good, easy-to-use 
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mirrors on the market today, and because of this the idea of the product was born. The target 

group for the product is women over the age of 20 where most are over the age of 55, and the 

mission for the development is to: 

“Develop a compact self-catheterization aid with mirror and light, that easily can be installed 

on a toilet seat, and that a woman wants to carry around in her purse.” 

The product that had been developed before the beginning of this project can be seen in 

Figure 3. It is compact, discrete and feminine and can be opened up to be hooked on to a toilet 

seat. 

 

Figure 3. The old product in a mounted position with explanations (top left and bottom) and in a folded position 

(right). 

The positioning of the mirror is done on the toilet seat leaving both hands free to perform 

CISC, which is usually needed. The integrated light makes it easier for the women to find the 

opening of the urethra. 

However, as the product is currently designed it is not easy to understand how to position it 

on the toilet seat or how to use it. There are many ways to mount it, and due to the difference 

in peoples’ cognitive processes and coordinating ability there is a big risk for faults in the 

handling of the product. As can be seen in Figure 4 there are many steps for opening up the 

product. Therefore this is an aspect that has already been identified as in need of 

improvement. 
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Figure 4. Installation procedure of the old product. 

There are some limitations to what can be changed in the old product. First and foremost the 

device needs to be designed for placement on a toilet seat. Secondly, the measurements of the 

hook, seen in Figure 5, are fixed and cannot be changed due to the measurements of most 

toilet seats. Also, the pivoting point should not be positioned too far down or up on the 

housing, as a part of the mirror is required to be below the toilet seat for optimal sight for the 

user. 

 

Figure 5. The arrows show measurements that are fixed. 
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2.3 Intuition 

A lot of products are developed and designed for specific purposes and may have great 

functionality due to the designer’s big effort in making them work. However, too often the 

products are difficult to use and are therefore misused (Blackler, et al., 2003), something that 

can be avoided if they are made more intuitive. Misuse can cause annoyance when the user 

cannot do what he or she wants. In worst case it can be devastating, causing injuries or even 

death, if the user fails to interpret the product correctly (Blackler, 2008). Of that reason it is 

important to take this into consideration when developing products that are used by people. 

However, products are designed by a person and then used and perceived by someone else 

(Sellgren & Andersson, 2005), someone who may have a totally different background, 

technical skills and cognitive capabilities. It puts demands on how to represent the technical 

requirements, which can be considered as “hard”, in a soft and interactive way. This can be a 

complicated and fuzzy task when developing products, hence making intuitive design 

nonetheless important to work with (Blackler, et al., 2003). 

2.3.1 Definition of intuition 

There are various definitions of intuition, many of them similar. There is however no general 

agreement on how to define intuition. A few examples of some definitions are presented here. 

Blackler (2008) defines intuition as: 

“Intuition is a type of cognitive processing that utilizes knowledge gained through prior 

experience (stored experiential knowledge). It is a process that is often fast and that is 

unconscious, or at least not recallable or verbalisable” 

Jung’s definition (Bastick, 2003) is: 

“a non-judgmental irrational mental activity through which an individual can perceive an 

internal or external event or object in its entirety” 

Several researchers define it as (Bastick, 2003; Fischbein, 1987): 

“Intuition is a process by which understanding or knowledge is reached without evidence of a 

reasoning process” 

Eysenck (1995) defines intuition as: 

“a mode of cognitive functioning located at the opposite end of a continuum from logical 

thinking, characterised by: speed and suddenness of reactions, a small number of relevant 

known facts, feeling of certainty about the conclusion, reliance on unconscious (non-

verbalisable) processes, and not following the rule of logic but relying on unusual 

associations and analogies. The adjective intuitive refers to the process of arriving at the 

solution, not the solution itself” 

Based on literature, an overview and interpretation of what intuition consists of can be seen in 

Figure 6. This figure has two halves; one concerning the human aspects of intuition, such as 

senses and cognition. The other one concerns product aspects, for example product 

appearance and semantics. Some aspects are related to both halves and are therefore 

intertwined. The aspects in the figure will be investigated further in this chapter. 
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Figure 6. Overview of intuition, based on literature. 

One thing that researchers disagree on is if intuition it is instinctive or not. Many assert that 

intuition is only instinctive and innate, something that is connected to the basic needs for 

survival. For example a baby’s intuition is then based only on responses to stimuli, which is 

any detectable impact on the baby from the environment (Nationalencyklopedin, 2015). This 

approach would mean that a person’s intuition does not change as he or she grows older 

(Blackler, et al., 2003). Most researchers, however, agree that intuition is a process that 

evidently lacks a (conscious) reasoning process (Bastick, 1982). The cognitive processing 

herein is said to take place outside the conscious mind, which implies that intuition derives 
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from the utilization of experiential knowledge (Blackler, et al., 2005). The baby is indeed 

born with instinctive responses to stimuli, but the intuition changes over time. Growing up to 

an adult entails learning more responses to more types of stimuli, from experience (Blackler, 

et al., 2003). People use the experience they have from stimuli (for example products) that 

they already own or have used, to intuitively reason around how to respond to (or use) a 

similar one. Even an entirely novel product can be intuitively understood if it can be 

associated with a group of already recognized stimuli. Hence, stimuli do not have to be 

identical to previously known or experienced ones, as the brain can unconsciously associate 

them. 

A designer’s intention for a product is for the user to understand and use the product correctly. 

Highly involved in this is communication, which takes place through attributes such as 

shapes, texture or text; where the main goal is to communicate the right message. Shannon 

(1948) described a basic system of communication, from designer to consumer, which help in 

understanding how and where the product message affects the consumer. The basic system 

consists of five elements; which are source, transmitter, channel, receiver and destination. 

This system was further developed by Monö (1997), into “an expanded framework for design 

as a process of communication”, from now on called Monö’s model. Monö sees the design 

team as the source of the message, since they decide and design the product according to what 

should be conveyed. The transmitter of the message is the product itself, where attributes such 

as color, texture, dimensions, geometry, materials, graphics etcetera affect the message. When 

the message is received it is registered by the senses; hence, the senses are the receiver. 

Vision is the most important sense for registering new information, but also hearing, touch, 

taste and smell can be used for this. After being received, the message reaches the final 

destination where cognition (in this report called cognitive association), affect and behavior 

decide the response.  

According to Monö (1997) cognitive association consists of three different aspects: the 

aesthetic impression, semantic interpretation and the symbolic association. The aesthetic 

impression is the sensation a person gets after perceiving the degree of attractiveness in a 

product, and the semantic interpretation describes what a product seems to communicate 

about its qualities, function and mode-of-use. The symbolic association describes what the 

product design seems to say about its owner: the social and personal meaning. Monö 

describes the five different affective responses that can emerge as being instrumental, 

aesthetic, social, surprise and interest. The behavioral response can be to approach 

(investigate, purchase or use the product) or avoid (ignore, abuse, hide or not purchase the 

product). 

Monö’s model does not describe what happens cognitively in a human after receiving sensory 

input and before creating a response. This does however a model of Rasmussen (1993), and 

therefore these two models are combined into a new model in this report. Rasmussen’s model 

especially describes the behavioral aspect, where the brain decides how to act upon the 

information. It was developed to help explain how intuition takes part in cognition when a 

person is performing a task. He called this model the Skill-Rule-Knowledge model, where 

each of these words represents different operational levels. Which operational level a person 

works on when performing a task depends on his or her experience with the situation and the 

character of it. If the person has no previous experience with the task or situation, he or she 

will work on the knowledge-based level. When the person is familiar with parts of the task 

but does not have broad experience, he or she will operate on the rule-based level. Non-

conscious processing will occur if the task is familiar and there is extensive previous 

experience. 
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The new model made by the authors hence describes how the information is handled and 

communicated in the interaction between a consumer and a product, combined with how to 

cognitively conclude how to behaviorally respond to the product design. The model can be 

seen in Figure 7. 

 

Figure 7. Model of how communication paths and information flow are processed cognitively (clockwise) when 

a task is performed, and how intuition is part of it. It is based on models of Monö (1997) and Rasmussen (1993). 
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2.3.2 Product aspects within intuition 

It is a challenge for a designer to develop products that meet all customer requirements, 

especially if the product is supposed to reach different user groups. Some products are used 

by different people in different contexts, and some product functions can be satisfied by 

diverse types of product categories, each of which are different in form. This fact makes it 

hard to design for a big group, but also to evaluate user test results, since different people will 

always have different opinions. However, what finally decides the success of a product design 

is how well the designer’s intent and consumers’ response cohere (Crilly, et al., 2008). 

According to Crilly et al. (2008), designers envisage their clientele: the users. This does not 

come without an effect: it influences the intentions, motivations and constraints that are held. 

The design activities that are chosen to be held are also influenced, how depending on the 

characteristics of the designers and everyone else who are somehow involved in the project. 

The activities are also influenced by factors such as limited project resources, cultural aspects 

or even processes in production or distribution that may be out of the designer’s control. 

Intended consumer responses 

Crilly et al. (2008) has written about eight intentions that designers have when developing a 

product, which they call the “intended consumer responses”. Almost all of them are coherent 

with the responses presented by Monö (1997), which can be seen in Figure 7. They are: 

1. Attention 

Designers want their products to get attention, not the competitors’, and try to shape 

their products accordingly. 

2. Recognition 

A product should preferably be recognized as originating from a particular source or 

belonging to a certain product category, for example through the brand. 

3. Attraction 

A designer’s wish is for a product to be found attractive by the users. There is however 

no general solution or formula for how to design for it, and therefore this is based on 

the designers themselves: their intrinsic creativity and personal experiences. 

4. Comprehension 

An intention is for the product to be comprehensible, both in how it has been made 

and how it functions. This can be done by for example emphasizing certain parts of 

the product, in order to make the user understand how they should use them. 

5. Attribution 

Designers want a product to be ascribed with certain characteristics, related to 

technical qualities that the product actually and seemingly have, or to more abstract 

ones like “trustworthy”. 

6. Identification 

People use products to express their identity, and therefore it is important for designers 

to develop products that express the right qualities corresponding with their target 

group. Also to avoid qualities that are not perceived as corresponding with the lifestyle 

of the target group is an advantage. 

7. Emotion 

A product should preferably have the effect of producing emotions of different sorts; 

for example satisfaction and surprise. 
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8. Action 

Products should have the kind of features that lure out the desire for action, for 

example the action of purchasing or particular usage actions. 

Designers’ mistakes 

Even though a lot of products are designed for users, many of them are difficult to use and are 

also misused, something that could be avoided if they were made more intuitive. Blackler et 

al. (2003) say that there are at least two reasons to why products are being misused: 

overimputation and division of control. Overimputation means that a person who has good 

knowledge in an area can have a hard time putting themselves in the shoes of a person lacking 

that knowledge. For example designers can think that the users know more than they actually 

do, and “overimpute” their own knowledge on the users. For this Blackler et al. (2003) see 

two possible reasons, the first one being “the false consensus effect”, which is about seeing 

oneself as more representative for others than one is. The other one is “the illusion of 

simplicity”, which means that one thinks that something is simpler than it actually is. 

According to Blackler et al. (2003), many everyday products nowadays do not give the 

opportunity for users to handle physical controls and get direct feedback, since this is instead 

performed on a digital electronic interface. This describes the other side of intuition: division 

of control. These designs give no opportunity for the user to perceive the function from its 

structure, since the designers wanted the products to be integrated. Therefore these products 

need interfaces to make the information become visible and then usable, and it is crucial that 

these interfaces are correctly designed in order for user to be able to understand them. 

Appearance 

The appearance of the product is used as the channel through which the designer 

communicates a product’s function, attributes, and so on. According to Blackler et al. (2005), 

appearance seems to be the variable that most affect intuitive uses and time required for tasks. 

This is not surprising considering it is the communication channel. It is done through colors, 

materials, product geometry, dimensions, textures, graphics and details (Monö, 1997). As an 

example, materials communicate different properties of a product depending on what material 

it is. Metals are often associated with precision, wood with craftsmanship and polymers with 

cheap plastic products that are imitations of “real” products (Crilly, et al., 2004). Also, 

making the appearance familiar by using generally known symbols, icons or familiarly shaped 

buttons will help the user to intuitively use a product correctly (Blackler, et al., 2010).  

According to Crilly et al. (2004), Coates developed a theory about how a product is 

aesthetically influenced by information and concinnity. The two aspects are affected by the 

viewer; meaning that there are both subjective and objective views on information and 

concinnity. In Table 1 it is possible to see what the four different aspects connote. 
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Table 1. The aspects of Coates’ theory (Crilly, et al., 2004). 

 

Information Concinnity 

O
b
je
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The amount of 

contrast, 

compared to the 

background and 

itself, presented 

in the design 

The perceived 

order in a design, 

for example 

symmetry and 

orthogonality 
S

u
b
je

ct
iv

e 

The amount of 

novelty perceived 

in a design 

The degree to 

which the product 

makes sense 

Coates thinks that these four aspects influence how a product is perceived by its observer, 

where the extremes are either confusing and meaningless, or too simple and dull. To make 

sense of when a product is considered attractive, he proposes that information and concinnity 

are put on each side of a weighing scale. If the objective and subjective amounts of 

information outweighs the total amount of concinnity, the product will be perceived as ugly, 

confusing or meaningless. If, on the other hand, the subjective and objective amount of 

concinnity outweighs the total amount of information, the product will be considered dull, 

boring and too simple. Coates means, that for a product to be perceived as attractive, 

appealing and understandable the weighing scale needs to be balanced between the total 

amounts of information and concinnity. 

Location of features 

According to Blackler et al. (2010) appearance of features is the factor that most affect if the 

product is used intuitively or not. Next after appearance is the location of the features. If for 

example the appearance of an icon needs to be changed it is good to keep the location of it, to 

enable a simpler adaptation to the new looks. However, people appear to be able to better find 

more familiar features in unexpected locations than they are able to understand unfamiliar 

features in familiar places. Therefore location is seen as a less important aspect than 

appearance, but it is still important since it has some effect on intuition. In order for people to 

understand how to use a product, people need some kind of sign or clue concerning how to 

act. The following quote describes how Norman (2013) sees this kind of information: 

“It is the sign that is important, anything that might signify meaningful information. 

Designers need to provide these clues. What people need, and what designers must provide, 

are signifiers. Good design requires, among other things, good communication of the 

purpose, structure, and operation of the device to the people who use it. That is the role of the 

signifier.” 

According to Norman signifiers communicate where an action should take place. It can be 

deliberate, as the “Push” or “Pull” sign a door; or unintentional, as a visible trail in the forest 

marking the best way. 
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Sellgren and Andersson (2005) discuss what they call functional surfaces, which are surfaces 

on technical products that carry “properties that enable technical and interactive functions”, 

similarly to what signifiers do. They exemplify this with a bottle opener, where the most 

obvious functional surface is the one that has to fit the bottle cap and then transmit torque 

from the hand to open it. This is a technical functional surface. Another functional surface on 

this product is the gripping area, where the relationship between the hand and the handle is 

ergonomic. This is therefore called an ergonomic functional surface, or an interactive 

interface due to the interaction between human and product. 

Interactive functions 

How the interaction between a user and a product is, is crucial for product success. Interactive 

functions, such as interaction but also communication of usability and product attractiveness, 

can be divided into three sub functions (Sellgren & Andersson, 2005). These are ergonomic 

functions, semantic functions and syntactic functions, where the last two are called 

communicative functions. Semantic functions concern how a product or part of it 

communicates the purpose of it to the user. Syntactic functions concern how the form of a 

product, or part of it, is perceived by the user. Both of these are important to intuition as they 

both deal with the cognitive, communicative interaction between product and user. Also 

ergonomic functions, as those concerning the relation between the product and the physical 

and physiological aspects, are important for the physical interaction between the product and 

the user. This thesis discusses the semantic and syntactic functions. 

Semantics 

Monö (1997) thinks that there are four functions within semantics, which describe a product 

shape’s practical qualities. These are as follows: 

1. Identification 

Identification refers to the identification of a product and to which category it belongs; 

for example by using graphics or text to communicate product model, type or 

manufacturer. 

2. Expression 

Expression refers to what qualities the product shape appears to express, such as 

density, fragility or stability. These types of qualities may help the user to understand 

how the product should be treated. 

3. Description 

Description refers to how the looks of a product describes the purpose, how to use it 

and how to handle it. Norman (2013) divided this into three categories: 

a. Mappings 

Mappings represent the relationship between what the user does and how the 

system corresponds to that action. 

b. Constraints 

Constraints put limits on what actions that can be performed by the user. For 

example the size of the holes on scissors’ handles limits how many fingers that 

can be used for cutting. 

i. Physical 

Physical constraints are constraints that prevent incorrect actions from 

physically being carried through. The most effective type of physical 
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constraint is possible to see and interpret, since this prevents the 

incorrect actions from being performed at all. If they are not possible to 

see, they will be noticed when the actions are being tried to be 

performed, but they are not possible to do. 

ii. Semantic 

Semantic constraints restrict actions by showing that they are 

“meaningless” or do not make sense. They are based on what is 

perceived as the meaning of the situation. As an example, the only 

meaningful location of a handlebar on a bicycle is in the front of a 

bicycle. If it is not it does not cohere with what is seen as 

“meaningful”. 

iii. Cultural 

Cultural constraints are limitations concerning general conventions. An 

example is the red lights on a car that represents the brakes. It is 

generally accepted that these represent the brakes and that they are 

placed on the rear of a car, nothing else. This kind of constraint may 

change over time. 

iv. Logical 

Logical constraints concern logical aspects of a product; what is 

logically possible or not possible to do with a product. An example is 

two light switches that control two lights, where the logical setup is that 

the right switch controls the right light. If it does not it is not logical. 

This type of thinking is applied to constraints. 

c. Affordances 

Affordances refer to the relationship between human and product, and the 

qualities that the product seems to have which define how the product can be 

used. In short, affordances decide what actions are possible. These come 

together with signifiers, described in Location of features, which together 

determine what actions are possible and where these actions should take place. 

4. Exhortation 

Exhortation refers to what kinds of demands a product seems to put on the user, in 

order for the user to operate the product in a correct and safe manner. An example is 

that a flashing light may tell the user to switch off the product. 

Syntactics 

Design syntactics are described by Warell (2004) in two ways: form syntactics or syntactic 

functionality. The first describes the visuo-spatial content and structure of a product form and 

the second describes the visual effect of it, with theory about function and perception. 

According to theory all the elements of a product are part of a visual system, where an 

element can be exemplified by a visual theme or form element. If one element is changed it 

affects the whole system and its visual appreciation. In other words a change of the design of 

a button can have an impact on what feelings a whole coffee machine creates. The theory also 

says that each and every element has at least one syntactic function as well, which all interact 

and contribute to the whole syntactic functionality on a higher system level. This syntactic 

functionality creates visual effects, such as visual continuity in product form, perception of 

balance and groupings, which are perceived by people. More significant elements have 

stronger syntactic functions than insignificant ones, which leads to that the more significant 
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ones have a larger visual effect and are therefore more easily perceived. A goal is therefore to 

incorporate the desired syntactic functionality through product form and thereby create the 

right visual effects, to communicate the right message to the user (Warell, 2004). 

2.3.3 Human aspects within intuition 

The product aspects are sometimes closely related to or affected by human aspects; 

psychologically, physically or culturally. Such aspects are presented in this section. 

Senses 

The sense most involved in perceiving a product is vision. The other senses may be involved 

too but usually to a lower degree, as hearing or touch, for example if the product has audible 

or tactile clues. Vision however, is crucial for interpretation of a product. Though, vision 

declines with age; around the forties problems usually start to emerge. Common problems are 

losing the ability to focus on objects that are close to you, not being able to see fine details or 

discriminate colors, to become more sensitive to contrasts and glare. It can also become more 

difficult to estimate depth (Reddy, 2012). 

Cognition 

Exactly what happens when people intuitively interpret things or situations is not established, 

but researchers claim that cognitive processes take place outside the conscious mind. They 

mean that when something is intuitively interpreted the brain unconsciously gathers 

information from previous experience and memories to make a decision. Hence, there is no 

conscious reasoning about it. Of this reason it is hard for a person to recount and explain how 

they made a decision when it was intuitively made (Blackler, et al., 2010). 

To be able to gather information from experience or memories there must be previous 

experience or memories, in this case from seeing or handling a similar product. Stereotypical 

products, for example a steering wheel which is circular in its shape, are the easiest to 

remember. Unconsciously the design of a product is observed and compared to a stereotype. 

If the design corresponds well to the one of the stereotype, it will appear to make sense. If it 

does not, the design may be thought of as novel (Crilly, et al., 2004). 

When there is no stereotypical product, for example when the product is entirely novel, it is 

advised to use metaphors to enable product understanding. In this case, metaphors can be 

well-known features with a similar function, but that concurrently can only be found in a 

different product category. This allows for interpreting and understanding that part of the 

product, helping the user to know how the product should be handled (Crilly, et al., 2004; 

Ilstedt Hjelm, 2002). 

According to Lakoff (1987) there is something called connectionist theory, which is a theory 

concerning the functioning of the brain when it comes to knowledge and memory. 

“Connectionists” assert that the brain has somewhat simple processing units interconnected 

by links, composing a network of connections. The units, or nodes, consist of knowledge and 

the links are built up from use and application of the knowledge. When knowledge is linked 

to other knowledge, there is a link between those units. When one unit is activated, the 

activation can spread through the network, by the interconnected links and therefore memory 

can relate two things to each other. Concerning intuition, this may mean that design features 

can be understood using the connections in the brain, through the links that connect 

information to old knowledge. It can be assumed that more links to a unit connotes to easier 

transfer between different categories. 
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Affection 

What kind of feelings a product creates is important for its success. What designers strive for 

is a feeling of enjoyment, control and maybe even pride and love, but in worst case the 

induced feelings may be anger, frustration, helplessness or even hate (Crilly, et al., 2004).  

Consumer background 

How a product is perceived by a user is highly influenced by the background and attributes of 

that specific user. Since intuitive responses are affected by cognitive processes, in which 

stored experiential knowledge is utilized, intuitive responses depend on the experiences of the 

users. One sort of experience is technology familiarity (Blackler, et al., 2005), which basically 

refers to how familiar the user is with the particular technology. People with high technology 

familiarity are able to use significantly more features of a product compared to people with 

low technology familiarity. Also, a study performed by Blackler et al. (2005) showed that 

those with low familiarity use familiar features more often than unfamiliar ones when 

encountering a new product interface. 

According to Blackler et al. (2005; 2010), there is some variance in how people of different 

ages cognitively utilize their experiences to make non-conscious, intuitive decisions. This 

may be because older people have obsolete mental models, because they are based on how it 

was to interact with a product when they were young. It could also be explained by that fluid 

and crystallized intelligence influence the intuition (Blackler, et al., 2010; Reddy, 2012). Fluid 

intelligence is, for example, affected by attention, decision-making and working memory. A 

person with high fluid intelligence is good at solving problems and is “street smart”. This type 

of intelligence is proven to decline with age. More resistant to age is the crystallized 

intelligence, which can be seen as the knowledge a person has learnt through life. 

It is also more difficult for older people to learn new things; they have to make a bigger effort 

to do it. A study performed by Blackler et al. (2005; 2010) showed that out of a young and an 

old person with the same technology familiarity, an old person interacts more slowly with a 

product. This, they explain, may be because the older person got the experience at a later 

stage in life and therefore have known about it for a proportionally shorter time, or because it 

was harder for the older person to learn.  

Designing for intuition 

Blackler et al. (2005) have, based on their research, developed three principles for designing 

for intuitive use. These are as follows: 

1. Use familiar words or symbols to show well-known functions and put them in a 

familiar location that the users have seen before. In that way, users see features they 

have seen before in similar products that perform similar actions. This principle is the 

most basic one. 

2. Make less well-known functions obvious by using familiar symbols or features to 

demonstrate them, in order for the user to make something completely new familiar by 

relating it to something familiar. 

3. Make sure that appearance, location and function of features are consistent throughout 

the different parts. 
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2.3.4 Authors’ definition of intuition 

Based on all the literature presented previously, the authors define intuition below. This 

definition is specific for this study and therefore concerns products. The definition is as 

follows: 

Intuition is a type of cognitive processing that utilizes previous experiences to create 

responses. This happens when a person sees or interacts with a product. The senses get 

information about the product, most importantly the visible input, which is processed 

cognitively and evaluated in order for a response to be given. 

2.4 User involvement 

Involving the users is important when designing medical products, in order to develop a 

successful product that meets the actual needs of the users (Lehoux, et al., 2013; Lottridge, et 

al., 2011; Martin, et al., 2008; Demirbilek & Demirkan, 2004). According to Martin et al. 

(2008) it is also important to involve the users in an early development stage and continue 

doing this throughout the development. Similarly, Martin et al. (2012) state that it is crucial to 

find the correct clinical and patient users early to make sure that the right user requirements 

and capabilities are gathered.  

Meeting the users face-to-face in a use context has been proven to be a good tool to 

understand the importance of user problems (Garmer, et al., 2004). However, this can be 

difficult in a medical context since there are regulatory requirements connected to the medical 

device development (Martin, et al., 2008) and due to the different actors and contexts of use 

(Sharples, et al., 2012). Martin et al. (2008) also mentions that it can be hard to access the 

clinical environment because of the confidentiality and privacy issues. Lottridge et al. (2011) 

state that it is important to have the users try the technology in its actual context, since it can 

discover unanticipated requirements. This may be particularly important when developing 

novel products since it is harder for users to express their needs without using the product. 

Another way to gain insights about users is to involve the clinicians in the development 

process, since they have good knowledge about what their patients need as well as what they 

need to provide good health care (Lehoux, et al., 2013). 

It is important to keep in mind that the correct users should be involved in the development 

(Martin, et al., 2012), in other words to find the right target group consisting of the intended 

users of a product (Garmer, et al., 2004). According to Martin et al. (2008), the healthcare 

sector is complex and there are many differentiating factors; different healthcare settings, 

remote purchasing and a broad range of patients. Many different patients imply that many 

aspects matter; such as type of clinical condition, health status and disabilities, which merely 

are additions to the usual differences in users. According to Crilly et al. (2008) it is a 

challenge to design products that meet the requirements of all user groups. This fact makes it 

hard to design for a big group, but also to evaluate user test results, since different people will 

always have different opinions.  

Involving elderly users in the development puts special demands on how the testing should be 

conducted. Some factors to think about are; to keep the questions simple, short and easy to 

understand (Martin, et al., 2008; Barrett & Kirk, 2000).  

Some benefits of user-centered design are increased insights to user needs and ideas as well as 

an increase in functionality, usability and quality of devices (Shluzas & Leifer, 2014). 
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According to Martin et al. (2008), a well-conceived and well-designed product would help the 

medical professionals to help patients to, amongst other things, have a better quality of life 

and become more independent. The most important thing for any medical device is to 

improve the well-being of the patient, which for example involves helping the patient to be 

more mobile and independent with the help of a device. Other advantages with a well-

designed medical product is that it can minimize the time that clinicians need to use the 

device with patients and that it will be used as intended by the designer. Moreover, that it will 

reduce the burden of health services and that it can give long term confidence in management 

of health condition as well as increased confidence to resume normal life activities (Sharples, 

et al., 2012). Failing to get the product to meet the correct user needs can lead to patient safety 

incidents (Martin, et al., 2012), which makes user involvement even more important in a 

medical context. According to Garmer et al. (2004), badly designed interface solutions for 

medical equipment can result in unsafe handling leading to incidents or accidents. This can be 

associated with physical medical products. Other negative consequences that user-device 

interaction can lead to with poorly designed products are inappropriate or incorrect use and 

increased burden on health services (Sharples, et al., 2012).  

Both qualitative and quantitative data is important for discovering and analyzing requirements 

(Lottridge, et al., 2011). The authors focused on gathering qualitative data, since it gives a 

deeper understanding of what causes the user to handle a product in the wrong way and what 

could help them to understand the product better, something that is core for this study and 

harder to achieve with quantitative data. Also, it was important to get as much input from 

every participant as possible since the number of available participants was uncertain, hence 

qualitative approaches was used to ensure this. When using a qualitative approach, the 

number of participants is obviously lower than with a quantitative approach. Nevertheless, it 

is important to get a sufficient amount of users to find a saturation point. Garmer et al. (2004) 

state that interviewing 12-20 participants should be sufficient to reach the saturation point. 

Raynor et al. (2011) mean that the saturation point can be reached with few participants, and 

certainly amongst the first ten. Lottridge et al. (2011) says that the first five users usually find 

about 70% of the major usability problems and eight users will uncover around 85%.  

2.4.1 Usability tests 

Usability testing is a key method for evaluating products used by people, where tests are 

conducted with people who represent the target group. When applying usability testing in an 

iterative design process the goal is to find major issues that can be solved in another round of 

prototyping. These prototypes are later tested in a new round of usability tests (Lottridge, et 

al., 2011). According to Martin et al. (2008) the tests can be performed in a usability lab or in 

the field, using functional or non-working prototypes. They found that the usability tests 

helped to reveal problems that the users were not aware of. 

User testing is also often used to enhance the look and feel of the design with the aim of 

improving the products learnability, ease of use and its aesthetics (Lottridge, et al., 2011).  

Garmer et al. (2004) used both focus groups and usability tests in their study, with the 

conclusion that usability tests were a good way to find detailed requirements and to detect 

problems that the users were not aware of themselves. They also mention that observations 

and verbal protocols are important tools for finding problems and their roots during usability 

tests. They also say and that interviews and questionnaires are important tools to gain the 

users opinions and ideas for improvement.  
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3 PROCESS – METHODOLOGY, RESULTS, 
ANALYSIS AND CONCLUSIONS 

This chapter describes the process of the work in three rounds: what methods were used, the 

results gained, and the analyses and conclusions of them.  

 The thesis is based upon three rounds of user testing with the 

purpose of getting useful feedback for improving the product 

and for answering the research question for the thesis. The 

process was based on the Usability, Safety, Attractiveness 

Participatory (USAP) design model described by Demirbilek 

and Demirkan  (2004) , see Figure 8. The aim with the model 

is to develop safe and functional products that will help the 

life of the elderly. However, the authors considered this 

model to be applicable for developing products for all ages, 

especially if the methods used were adapted to fit the 

demands of the project at hand. The model consists of five 

phases that are supposed to transform a concept to a design 

description. In other words, they used this model in the 

conceptual design stage, but in their conclusion they state 

that this model should also be a tool for further design phases 

in the development process. Therefore, this model was used 

as a base for the stage of this project. The methods used at 

the different stages were not the same as the ones used by 

Demirbilek and Demirkan (2004) since they were not seen as 

suitable for the current project stage. Furthermore, the use of 

iterations in the development process is strengthened by 

Stickdorn and Schneider (2014) who describe the process of 

service design thinking as having four iterative steps; 

exploration, creation, reflection and implementation. The 

exploration step, where the problem is defined, has already 

been done in this project. This leaves three iterative steps that 

consist of concept development, reflection through testing 

and implementation of the results. They also mention that in 

each of these iterative steps, iterations within the steps also 

have to be made. Finally, the authors made use of the 

Product Innovation Process developed and used by MMID, 

where milestones and different phases were key features.  

With all this as a base, a model was created to fit this study 

and the process used is presented in Figure 9. There was an 

existing prototype to be tested in the first phase that can be 

seen as the preliminary design in the form of a physical 

prototype. The prototype was tested and the design refined 

based on the gained feedback. The concepts developed were 

tested with physical prototypes and one was chosen and further designed and prototyped. This 

was then used for the last tests, which can be seen as the user trial session. 

Figure 8. The five phases of the 

USAP design model (Demirbilek & 

Demirkan, 2004). 
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Since the thesis is focused on intuition, the intuitiveness played an important role in all test 

rounds. Test round 1 and 3 had two different focus areas, one where feedback about the 

product was obtained through patient tests and one where the intuitiveness of the prototype 

was tested. Test round 2 only focused on intuition. 

Before this process began, a risk analysis was made together with a prevention plan to make 

sure that all possible risks were accounted for before starting the work. This risk analysis can 

be found in Appendix A.  

 

Figure 9. Overview of the process, with focus on the test rounds. 
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3.1 Test methods 

The methods used were chosen based on the purpose and goal with the thesis, in order for the 

correct information to be collected. Since the goal was to improve a product concept to make 

it more intuitive and easy to use, methods that can be utilized to make a fair judgment on 

human behavior had to be applied. Several methods were therefore used, to get both objective 

and subjective assessments as well as peoples’ opinions and feelings. 

The tests were divided into three parts: patient tests, intuition tests and expert interviews. 

Author evaluations of the product were also made. The patient tests were performed with 

patients with different urological problems, and they had not seen the product before. They 

had different levels of experience when it came to performing CISC; from now on the authors 

will refer to patients that had previously performed CISC at least once as “experienced”. From 

these tests the intent was to find improvement areas in the product; that is, features that are 

important to the real user. These tests were made by showing the patients the product and then 

giving them a questionnaire to fill out. Due to the highly private and delicate topic it was not 

possible to let all of the patients try the prototypes, but many did. Due to the same reasons it 

was also hard for the authors to participate in most of these tests; but when it was possible, 

observations were made. 

Since it was hard to find a large number of patients, intuition tests were performed with 

women who are friends, girlfriends or wives of employees at MMID. These tests were done in 

order to find out how people intuitively handled the product for the very first time, no matter 

if the user had a real problem with urinating or not. As Garmer et al. (2004) suggest, video 

recordings were made to be able to observe the participants exact actions, to assess what is 

intuitive and what is not. After the tests each intuition test participant answered a short 

questionnaire with open-end questions. 

To get opinions from experts (Lehoux, et al., 2013), meetings with nurses who teach self-

catheterization to patients were arranged. The nurses saw the prototypes and then participated 

in a semi-structured interview. 

3.1.1 Observations 

To obtain an objective perspective, the observations were performed by recording videos of 

the intuition tests and analyzing these afterwards. As Martin et al. (2008) mention, people 

often find workarounds to problems which they might not remember or even be aware of. 

That makes observations a very important tool to find these workarounds. 

The observations were unsystematic and indirect in the sense that everything that was 

interesting was noted, and no observer was present during the tests. This type of method is 

both qualitative and quantitative, but for this study the qualitative aspect was more important 

since the authors wanted to understand the cause of the users’ problems. 

3.1.2 Questionnaires 

Since most patients could not speak English or did not feel comfortable doing it, no 

interviews were held with them. Instead, a questionnaire was given to the patients to be able 

to get enough information in the form of subjective input, thoughts and feelings. The 

questionnaire contained closed, open-ended and multiple-choice questions as well as scales. 

This was due to the fact that some questions were more specific and needed certain types of 

answers, whilst others were more profound and required more thorough answers. A lot of 

effort was put on formulating the questions to make it hard to misinterpret the questions, 
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which in worst case would lead to answers that are of no worth for the study.  The 

questionnaires were developed together with the anesthetist, who was also the initiator of the 

project, and a continence nurse that had been a part of the project earlier. They gave feedback 

on the questions so they would be understandable to the older participants; making them 

simple, short and easy to understand (Martin, et al., 2008; Barrett & Kirk, 2000). 

3.1.3 Interviews 

The different interviews that were held with the nurses were all semi-structured, with both 

closed and open-ended questions. When performing interviews there is always a risk that the 

interviewer interprets the replies in an incorrect way, as well as that the personality, attitude, 

interest and occupation of the interviewer affects the interviewee and the answers. Hopefully 

this risk was minimized, as the interviews were held with the nurses, namely experts who 

know what they are talking about. Also, two interviewers were present during all interviews. 

3.1.4 Reliability and validity 

The reliability varies with the different methods used. For example, the intuition tests were 

carried out by different people (the employees at MMID) which can have an effect on the 

results. Even though they followed a script and were given instructions, there is a risk that the 

tests have been performed slightly differently, since the test participants may have been given 

somewhat different introductory information depending on the MMID colleague. Apart from 

that, the same questions were asked to everybody, in order to have good congruence. Also the 

interviews and the questionnaire have good congruence of the same reason. However, there 

are a few of the patients who tried the prototypes in their own homes instead of at the 

hospital; a fact that can affect their answers since they probably felt more comfortable and 

secure in their own homes. 

The validity also varies with the different methods that were used. Concerning the interviews 

the validity can be seen as high, since additional questions could be asked to investigate the 

replies even more and therefore the relevant information could be gathered. The 

questionnaires were looked through by an incontinence nurse and a doctor as well, to make 

sure that the correct questions were asked in order to get the wanted answers. Also the 

observations have high validity, since exactly what is looked for can be observed. Regarding 

the questionnaires the validity is somewhat lower, since the questions can be interpreted in 

many different ways by the respondent and the replies are not always corresponding with 

what is searched for. Even though a lot of effort was put into formulating the questions in a 

way to avoid this, it is hard to minimize this fact entirely. Additionally, when the results are 

assessed there is a risk that the assessments are incorrect. 

3.2 Test round 1 

The testing and evaluation of the current prototype was made in four different ways, through 

user tests, intuition tests, gathering experts’ opinions and the authors own evaluation and tests. 

The methods, results, analysis and conclusions are presented here. From these evaluation 

methods feedback on the prototypes was obtained as well as results to answer the research 

question. 
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3.2.1 Method 

The method is presented for each area of evaluation. The tests and evaluations were made in 

parallel with each other. 

Intuition tests 

The intuitiveness of the prototype was tested on seven women. This was done with women 

who do not normally perform CISC and the aim was to observe the participants opening, 

assembling, mounting and closing the prototype. The authors made one test with a colleague, 

and the six other tests were conducted by colleagues who asked partners, friends etcetera to 

participate. Before the actual interaction with the product began, the participants were 

informed about the project and what the product was for through an introduction text, see 

Appendix B. They also got a scenario read to them, to make it easier for them to step into the 

shoes of a person that has to self-catheterize, see Appendix B. After that the participants got 

to interact with the prototype before they got to answer a short questionnaire. Here they could 

share their feedback about maneuvering the product, as well as what they thought about the 

appearance. This questionnaire can be found in Appendix B. According to Garmer et al. 

(2004), important tools to find problems during usability tests are to observe and use ‘verbal 

protocols’, and at the same time use interviews or questionnaires to get the participants ideas. 

Thus, the intuition tests were also filmed. Due to privacy concerns and to make the 

respondents as relaxed as possible only their hands were filmed. 

The feedback from the questionnaires and the videos were transferred onto post-its and 

thereafter they were clustered into several main topics; such as opening, mounting and 

assembling (see Figure 10). Color coding to show positive and negative aspects was used to 

simplify the work. 

 

Figure 10. Clustering of intuition test results. 
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Patient tests 

The patient tests were conducted with three patients. The authors met them and let them 

answer a questionnaire. This was done to get to know the users and get their feedback about 

the current device. The questionnaire was split into three parts; Medical details and previous 

experience with CISC, Questions about working with the new device and General questions 

about the device itself. The questions were presented both in Dutch and in English to make it 

possible for non-English speaking Dutch people to answer them. The questionnaire can be 

found in Appendix C. The patients first answered questions about their personal details and 

then finalized the first part of the questionnaire. After this was done, the device was showed 

and explained to them before they got to fill out the second and third part of the questionnaire. 

All patients had different experience with CISC; ten years, two weeks and one time use. Their 

ages were respectively; 31, 63 and 22 years. 

Author evaluation and testing 

The product was analyzed and evaluated by the authors themselves. That evaluation consisted 

of three parts, where the first part was to bring out the good things about the product and the 

areas of improvement through discussions. This was done using a whiteboard, see Figure 11. 

 

Figure 11.The authors’ evaluation of the product resulted in a whiteboard full of good and bad areas. 

The second part was to try the product for 24 hours, as if dependent on it. Both authors did 

this and wrote down thoughts and insights during the day. When both had done this, a session 

of sharing insights and making conclusions was held. The third part was to use the product for 

its actual purpose, thus the authors both performed self-catheterization with the help of the 

product. 

Expert interviews 

Three meetings with experts in the area were held. Four continence nurses participated, 

together with the anesthetist mentioned earlier. One meeting comprised two nurses, one 

comprised one nurse and the anesthetist and one comprised one nurse. The anesthetist was the 

initiator of the project, thus had he seen the prototype before. Neither of the nurses had seen 

the prototype before.  

In these meetings the participants got to see the prototype and give their feedback based on 

five subjects: first impression of the aesthetics, intuitiveness, size, light and hygiene. The 
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meetings were planned as semi-structured interviews when it came to discussing the product. 

The interview guide that was used can be found in Appendix D.  

3.2.2 Results 

The results are presented based on the intuition tests, patient tests, author evaluations and 

expert interviews. Terms that are used in the results are shown in Figure 12. 

 

 

 

Intuition tests 

The results that were obtained during the intuition tests can be seen in Table 2. They are based 

on the main topics that were found when the results were clustered.  

  

Hook 
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Figure 12. Terms that are used in the results. 
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Table 2. Results from intuition tests based on the overall topics Performance and Physical aspects, divided into 

subtopics. 

Performance  

Opening Opening was neither easy nor intuitive. People thought that it was easy, but 

from the videos it was clear that they did not do it correctly. Some people 

thought that the hook worked as a lid and tried to open this first, instead of 

the actual lid (see Figure 13). They also tried to open the product as a “V”, 

in other words folded it open (see Figure 13).  

“I don’t like the slide and the lock, it works against each other” 

  

Figure 13. Left: Tried to open the hook instead of the lid. Right: Tried to fold the product 

open. 

Assembling It was not intuitive, it was hard to understand how to assemble it, and the 

product did not give any indication if it was assembled correctly or faulty. 

It was possible to assemble the mirror to the white part with the light both 

up and down, which was often a problem (see left picture in Figure 14). 

Some did not understand how to use the white part, or if to use it at all. 

Eventually they all tried to mount the parts together, where some wanted to 

place the mirror loosely on top of the white part on the seat and many 

wanted to place the mirror in the hook of the white part, as if it was a 

holder for it (see middle picture in Figure 14). 

Additionally, two women thought that the lid was supposed to hold the 

mirror, as if the mirror was just to be placed there in a holder (see right 

picture in Figure 14), and one person tried to “slide” or push down the 

mirror between the white arms. 

   

Figure 14. Left: Mirror mounted upside down. Middle: Mirror mounted in hook. Right: 

Mirror mounted in lid. 

A unique case was when one woman tried to open the lid and use the 

crooked edge of it to click it onto the wide short side of the mirror. Another 

sole case was when one woman pushed the mirror out from the mirror 

housing. 
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Hence, most people thought that it was hard to understand that the knobs 

and pits were to be used, before they saw them. When they had seen them 

they all understood how to fit them to each other. One woman thought 

however that they were a bit hard to fit to each other. 

“Difficult, I had no clue how to do it” 

Some said that the white part and the mirror should have been better fitted 

to each other as they easily detached.  

Mounting One woman thought that the shape and color of the white part were good 

signifiers for how to mount it on the toilet seat. Almost everyone did 

however put the white part on the seat in the wrong way somehow: on top 

of the seat with the lid facing both the user and not, as well as underneath 

the seat facing both ways (see Figure 15). One person also tried to place the 

white part “standing” on the toilet seat. 

 

Figure 15. Example of a faulty mounting of the white part. 

One woman said that it was good that the white part should be mounted on 

top of the toilet seat, compared to underneath. 

Some thought that it was easy to place the product on the toilet seat, when 

the parts were assembled. 

Using Two women wanted to use the lid as a “stop” to position the mirror when it 

was assembled and mounted on the seat. 

Closing Almost all women thought that it was easy to put the product back together 

(closing it) since they had already opened it once, and that the shape of the 

parts showed how to do it. Nevertheless, one person had problems to fit the 

hook with the slot on the backside of the mirror. 

Some people however thought that it was unclear which way the mirror 

should face when closing the product. Some for example tried to push the 

mirror into the white part with the mirror facing out, and then close the lid 

(see Figure 16). Some realized that the mirror should face in towards the 

white part, but put the light in the wrong direction. 
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Figure 16. Closing with mirror facing outwards. 

One person mentioned that the part of the hook that is exposed to dirt from 

the toilet seat is also exposed in a closed position, which was not desirable. 

Light No comments from these tests. 

General One person mentioned that she did not like that there were two different 

parts. 

One person tried/wanted to read the “instructions” (there were no real 

instructions, just product information) from the back of the packaging. 

Physical 

aspects 

 

Shape At first glance you did not understand what the product was/did (which was 

good). Some said that it looked a bit like an old mobile phone. 

Color One woman said that it was good that the two parts had different colors 

since that made it easier to understand that they could be separated. 

Patient tests 

The results from the three questionnaires are presented in Table 3, in separate topics just as 

the intuition test results, based on the relevant answers. 

Table 3. Results from patient tests based on the overall topics Performance and Physical aspects, divided into 

subtopics. 

Performance  

Opening The respondents said that it was Okay, Easy or Very easy to open the 

product. 

Assembling Same as Opening, since these questions were combined into one in the 

questionnaire. One woman said that it was easy to assemble the product 

when she had seen the knobs and pits. One woman did find the knobs and 

pits, but she assembled the parts with the light on top. 
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Mounting They thought that it was Hard, Okay and Very easy to mount the product 

and have it on the seat. One said that you had to know how the mirror 

should be mounted to be able to know how it should be placed on the toilet 

seat. 

Using No comments from these tests. 

Closing Two thought it was Easy to close the product and one thought it was Okay. 

Light There were only positive answers for the automatic light function, they 

thought it was handy. One patient said that it was Good and one said that it 

was Very good. The third patient did not answer this question. 

General The respondents said that it was Okay, Easy or Very easy to understand the 

product. 

Only one person had used a product like this before and had something to 

compare to, and she thought that this product was a lot easier. 

Physical 

aspects 

 

Shape They would all put the product in their bag after using it since no one could 

see what it was to be used for. One also said that it looked like a mobile 

phone. 

Color No comments from these tests. 

Author evaluation and testing 

The results from the authors’ evaluation and testing are presented in Table 4, based on the 

main topics that were discussed. 

Table 4. Results from the author evaluation and testing based on the overall topics Performance and Physical 

aspects, divided into subtopics. 

Performance  

Opening This was not intuitive or clearly shown in the product. The authors had 

previously observed one person who tried to fold the product open. 

Assembling The mirror housing was supposed to be mounted with the wider side facing 

upwards, which was not intuitive. It was hard to know how to put the parts 

together. 

Mounting It was hard to know how to place the product on the toilet seat, which 

direction it should have. The hook also seemed to be unnecessarily long.  

Using When the product was in its angling position, the lid had a shape that fit in 

the housing which could work as a stop to get the mirror into one position, 

which was not the intended use. The authors also realized that the friction 
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between the two parts was not high enough, which made it too easy to 

angle the mirror and felt like the parts could detach at any moment. 

Closing When the product was in a closed position, the parts that had been in 

contact with the toilet seat were still exposed, which was not desired. 

Light The automatic light function with the dimming light was nice and practical. 

Since there was a magnet in the hook that turned off the light, it might have 

been good to have the cover a little transparent so that the user could be 

sure that the light was turned off.  

General It was not good that there were two separate parts that had to be assembled. 

However, both parts were always used and the white part had two 

functions: it worked as a cover for the mirror in closed position and as a 

holder for the mirror in an open position. 

The hinge on the lid of the white part was too weak, and it broke in both 

prototypes. The hook also felt too weak.  

There was no intuitive or safe way to change the batteries, the solution at 

the time meant that the mirror had to be taken out of the housing. 

Physical 

aspects 

 

Shape No comments from these tests. 

Color It was good that the parts had two different colors, since it made it easier to 

differentiate them. 

To distinct the two parts from each other more, different finishes was 

considered for the redesign. 

Expert interviews 

The results from the interviews with the experts are presented in Table 5, in separate topics 

based on the relevant answers. 

Table 5. Results from the expert interviews based on the overall topics Performance and Physical aspects, 

divided into subtopics. 

Performance  

Opening One person tried to fold the product open like a “V”.  

Assembling One said that there should be some kind of connection between the parts so 

they cannot be detached from each other. Two persons said that it was easy 

to put together, but it would be good if there was only one possible way to 

do it. 

Nevertheless, some respondents had a hard time getting it right, even after 

the authors had showed them how to do it. 
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Mounting Two thought that the way it was fixed to the toilet seat was nice. However, 

one person suggested making the hook shaped like a bobby pin, to attach it 

better to the toilet seat. 

Using They thought that it was not good that the lid could work as a lock for the 

mirror in the angling position. Some thought that there should be more 

friction between the housing and the mirror, and one person mentioned that 

if the housing slips out of the white part it will fall down the toilet. 

Closing No comments from these tests. 

Light They all liked the automatic light function and some said that it was nice 

and intuitive, and that the users could forget to turn if off otherwise. Some 

also said that it made the product foolproof. 

One person would have preferred to have the light on top of the mirror. 

General Some said that it was important to keep in mind that patients can be very 

clumsy, dumb and nervous so it must be easy to handle the product. In 

other words, it needed to be foolproof. 

One said that the product was not intuitive. This was the weak part 

according to two respondents. They gave a suggestion to use markings to 

make it more intuitive, also something that showed how the user should 

place it on the toilet seat. Two persons also said that people want to know 

how to handle the product right away; they do not want to read instructions. 

One person said that catheters come in complicated packages, so this 

product should not be a problem to understand if people got an explanation 

to how it worked. Smartphones are used a lot and people understand them 

even though they are complicated.  

Physical 

aspects 

 

Shape It was good that it was not possible to see what the product was and that it 

looked like a mobile phone, and that you could not see that it was a mirror. 

Color It was also a good idea to have different colors on the parts. 

3.2.3 Analysis 

The analysis is presented in the same way as the results, based on the four areas of evaluation. 

Intuition tests 

The analysis of the results that were obtained during the intuition tests can be seen in Table 6. 

Just as the results, they are based on the main topics that were found when the results were 

clustered. 
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Table 6. Analysis of results from the intuition tests, based on the overall topics Performance and Physical 

aspects, divided into subtopics. 

Performance  

Opening Since many people struggled with opening the product, it needed to be 

clearer where the device opens. Contradictory affordances should be 

avoided. For the time being the user had to open a lid towards them using a 

hinge and then having to slide the parts to open the product, which was 

counterintuitive. A common mistake was trying to fold the product open, 

which gave a hint that it was intuitive for the women to do it in that way. 

This was therefore something to consider incorporating in the final product. 

Assembling The women tried all possible and impossible ways to assemble the parts, 

and some worked even though it was not the right way to do it. This 

showed that it should not be possible to assemble the product in different 

ways and there should be indications that the product is assembled 

correctly. This could for example be to have acoustic or tactile feedback 

(Monö, 1997). 

Some did not know if the white part should be used at all, which indicated 

that the connection between the parts should have been clearer. People 

wanted to place the mirror in the hook or lid of the white part. This might 

have been because the shape was the same for the housing and the hook 

and therefore it looked like a holder, engaging the visual sense to choose a 

response (Monö, 1997). 

No one saw the knobs and pits in the parts, therefore it was important to 

make these features of the device clearer since they were not visible 

enough. They were also too small and needed a precise handling, which 

was troublesome for one woman. This was then to be avoided for the 

redesign.  

Mounting People placed the white part on the toilet seat in many different ways. 

However, most women understood that it was supposed to go on the toilet 

seat somehow, which showed that something about the part gave a hint of 

that. Like one respondent said, the shape and the white color of the part 

were good hints (Monö, 1997). This was taken into account for the 

redesign of the product. 

Even though they understood that it should be placed on the seat, it was not 

clear exactly how to do it. Some however though it was easy to mount the 

device on the toilet when they knew how the parts were supposed to be 

attached, which gave the indication that the parts should be connected to 

make the users understand how to mount the product. 

Using The angling of the product is an important aspect, so it was not good that 

the lid could work as a way to fix the product in one position. There should 

not be anything that hinders the angling of the product. 

Closing It was easier for the women to close the product than to open it since they 

had seen how it was assembled and also thanks to its shape. However, 
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many put the mirror facing outwards and also upside-down. This showed 

that even though they had seen the product in a closed position it was still 

hard for them to put it back together. Hence, it needed to be clearer how 

this was supposed to be done. 

It was not good that the part of the hook that was exposed to dirt from the 

toilet seat was also exposed in a closed position. This should be avoided as 

much as possible in the final product. It could affect the way the 

respondents wanted to close the product, in the sense that they wanted to 

protect the parts that had been in contact with the toilet seat. Though, the 

users probably wanted to protect the mirror also so that might have affected 

the way they closed it. 

Light No comments from these tests. 

General It would most likely have been easier for the respondents to maneuver the 

product if they had instructions or a picture that showed how the final 

position should be.  

As one person mentioned, it was not good that there were two different 

parts that needed to be disassembled and then assembled. This was thought 

of for the new design, to avoid the number of steps in the maneuvering of 

the product. 

Physical 

aspects 

 

Shape The way the product was shaped did not give away its actual function, 

something that was considered a good thing since many patients do not 

want anyone to know that they have to perform self-catheterization. From 

an intuition perspective, this was a challenge since it is harder to 

understand a product when it is not recognizable for its actual function. To 

enable the understanding of the product, metaphors and signifiers that the 

users can understand should be used (Crilly, et al., 2004; Ilstedt Hjelm, 

2002). Hence, familiar metaphors or signifiers should be incorporated in 

the design (Blackler, et al., 2010). 

For the time being it looked like a mobile phone, which could imply that it 

worked in the same way. This could be misleading, since the product was 

not to be maneuvered like a mobile phone in any way. In other words, this 

was a metaphor implemented badly and it was taken into consideration for 

the redesign. 

Color Different colors on the two parts made it easier to understand that they 

were different parts and could be separated. This was an example of 

Objective Information (Crilly, et al., 2004), where the colors were clear 

contrasts in the design. It was a hint that visually showed the users that the 

two parts could be separated. 

Patient tests 

The analysis of the results from the patient tests is presented in Table 7. 
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Table 7. Analysis of results from the patient tests, based on the overall topics Performance and Physical aspects, 

divided into subtopics. 

Performance  

Opening Even though none of the respondents said that they had problems opening 

the product, the authors could observe that two of them did have troubles, 

even though the authors were present to show them how to do it.  

It was also clear that it needed to be more evident where the device opened.  

Assembling The results showed that it needed to be clearer how the parts should be 

connected to each other, and it should not be possible to assemble the 

product in different ways. The connection between the parts needed to be 

more visible. The woman who said that it was easy to assemble when she 

had seen the knobs and the pits had troubles to do it correctly, the authors 

needed to show them to her a second time. 

One woman had to have her husband show her how to do it, but he could 

not put the product together since he had limited hand function. That 

clearly showed that it was hard to understand how to assemble the product. 

Mounting It seemed to be easier to mount the device on the toilet when they knew 

how the parts were supposed to be attached; one woman even mentioned 

this in her answers. That implied that the parts should be connected. There 

were a wide spread of answers here regarding the mounting and placement 

on the seat, but not many comments to why they answered the way they 

did.  

Using No comments from these tests. 

Closing They thought it was okay to close the product, but they did not leave any 

comments on why they thought that way. 

Light Since they liked the automatic light function, this is something that was 

kept for the redesign. It makes the product foolproof, which was something 

to strive for. 

General Even though the respondents said that they did not have trouble 

understanding how the product worked, this was not what the authors saw 

when observing them. Two of the women could not understand the product 

without having the authors explain it to them multiple times. 

The woman who had a product to compare to said that this one seemed a 

lot easier.  

Physical 

aspects 

 

Shape The respondents liked the fact that the product did not reveal its actual 

purpose, and it was one of the reasons why the women would carry the 

product in their bag. Again, this is something that should be kept but it was 
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important to keep in mind that the product needed to be easy to understand. 

This is harder to achieve when it is a novel product which does not show its 

actual function, so metaphors should be used to enable this (Crilly, et al., 

2004; Ilstedt Hjelm, 2002). The same goes for the fact that it looked like a 

mobile phone, which was a bad metaphor for this product. 

Color No comments from these tests. 

Author evaluation and testing 

The analysis of the results from the author evaluation and testing is presented in Table 8.  

Table 8. Analysis of results from the author evaluation and testing, based on the overall topics Performance and 

Physical aspects, divided into subtopics. 

Performance  

Opening Since it was difficult to understand how to open the product and there were 

no indications on how to do it, this was something that needed to be 

improved in the redesign. It could be done either by changing the concept 

or adding signifiers. 

Assembling The fact that the bigger part of the housing was supposed to be mounted 

upwards in the white part did not seem intuitive. Since gravity wants to pull 

the heavier part towards the ground, it was supposedly more intuitive to 

have that part facing down to make it a logical constraint (Norman, 2013). 

Since it was hard to see how the parts should have been connected, this was 

needed to be made clearer or removed by designing the product in one part. 

Mounting Even though the hook seemed a bit long, it was important to make the 

product feel securely placed on the toilet seat. The measurements of the 

hook had been optimized to fit as many toilet seats as possible, so those 

main dimensions were to be kept for the redesign. If the hook would be too 

long it could make the user doubt the actual function, since they could 

think that it was not possible to place it under the seat (Monö, 1997). It was 

also possible to alter the shape of the hook to make it feel more stable on 

the toilet seat, instead of having it very long. 

Using The fact that the lid fit in the housing when angling the product was not 

desired, since that could make the user think that the mirror was supposed 

to be fixed in that one angle. This was the opposite of the product’s intent, 

which was that the user should be able to angle the mirror however they 

liked. The problem that the friction between the parts was too small had to 

be solved so the user would not have to struggle to get the mirror in the 

right angle. That would also mean that the user would not have to worry 

about the parts detaching and falling down the toilet. If the product does 

not work as intended it might result in the user thinking they had done it 

wrong in some way even though they had not, so it was crucial to improve 

this in the redesign. 
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Closing It was to be avoided to have the parts that touched the seat exposed in a 

closed position to make the product feel more hygienic. It could affect the 

way the users wanted to close the product since they might want to cover 

the parts that had been in contact with the toilet seat. Nevertheless, another 

thing they might want to cover was the mirror. This could have a higher 

priority for the women when closing the product, making this more 

important to protect than the parts previously exposed to the toilet seat. 

Light The automatic light function helped the users in the way that they did not 

have to do anything to turn the light on except for opening the product, 

which was a good thing. It could be seen as a type of logical constraint 

since there was only one correct way to close the product and if they did it 

correctly, the light would shut off (Monö, 1997). 

It could however make users feel unsure whether the light was actually 

switched off or not, so the light should be visible in some way also in 

closed position to ensure the user that it is actually switched off. This 

would also give an indication to the user that the product is fully and 

correctly closed. 

General To make it as easy for the user as possible to maneuver the product, it was 

preferred to have one complete part that did not need to be detached or 

assembled. Multifunctional use of components is generally seen as a 

positive thing, also in this case. However, one thing that was reconsidered 

was if there really was a need to cover the mirror. Since it was to be made 

of a plastic material the risk of it breaking was small, and a possible sleeve 

would protect it further. Therefore it was considered to be more important 

to have the product easy to understand. Users could also miss the fact that 

the white part also was supposed to be a holder for the mirror housing, thus 

not understanding how to use the product in the correct way. 

The hinge that attached the lid to the rest of the white part was too weak 

and broke in two prototypes. This gave the indication to the users that it 

should not be opened since it looked too fragile and could break. On the 

other hand, this was a way of showing the users that the housing should not 

be placed in the lid. However, it was more important that the product 

actually worked and did not break. 

If the hook did not look strong enough it might be hard for users to 

understand that it was supposed to support the whole product, and they 

would make the judgment that the white parts were not needed for placing 

the product on the toilet seat. Therefore it needed to be ensured that the 

hook would be and look strong enough (Monö, 1997). 

For the time being there was no good way to change the batteries. The 

solution required that the user had to take the mirror out of the housing, 

which was both hard to understand and do. It would not be intuitive for the 

users to take the product apart in such a way to change the batteries. It was 

a novel product, so familiar features should be used to make it easier for 

the user to comprehend how to handle the product (Crilly, et al., 2004; 

Ilstedt Hjelm, 2002; Blackler, et al., 2010). 
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Physical 

aspects 

 

Shape No comments from these tests. 

Color The fact that there were two different colors on the parts was one of the 

best hints to the user that they were to be separated in some way. This was 

a very clear contrast (Crilly, et al., 2004) and an intuitive way to show that 

they could be detached from each other, so it was a factor that should be 

kept in the redesign.  

Another way to differentiate the two parts was to use different finishes on 

them. It would be a tactile and visual way to differentiate the parts. 

Expert interviews 

The analysis of the results from expert interviews is presented in Table 9. 

Table 9. Analysis of results from the expert interviews, based on the overall topics Performance and Physical 

aspects, divided into subtopics. 

Performance  

Opening It needed to be more clear how the device opened, by developing a new 

concept or adding signifiers. 

Assembling The observations and comments from the respondents clearly showed that 

it was hard to get the assembly right. 

There should only be one way to put it together. In other words, the product 

needs to be foolproof. A solution could also be to have a connection 

between the two parts, which would indicate that they should be connected 

in some way. Even better would be if the parts did not have to be detached 

or assembled at all. 

Mounting The way it was fixed to the toilet seat was nice, but it could have a shape 

that fixates it better. This would give an indication to the users that they 

have done it correctly. 

Using The parts were not attached well enough to each other, it could make the 

user unsure if they had assembled the product correctly or not. 

The knobs and pits needed improvement to ensure that the parts stayed 

together. The lid hindered the angling of the mirror which should be 

avoided since it could be confusing for the user. 

Closing No comments from these tests. 

Light The placement of the light could affect which side of the mirror the user 

thought was up or down. Many said that the product looked like a mobile 

phone which worked as a metaphor that was connected to the placement of 
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the light (Crilly, et al., 2004; Ilstedt Hjelm, 2002). The light resembled a 

home button; therefore it should be placed on the bottom of the product’s 

front side to give a hint to the users that said side should be oriented down. 

They all liked the automatic light function so that should be kept for the 

redesign. It will contribute to the product being foolproof; given the fact 

that the users understand how to close the product correctly. 

General Patients are clumsy and sometimes have limited hand function so the 

device must be easy to handle and understand. There could also be surfaces 

on the product that clearly show where the product’s features lie. It was 

clear that the product should be foolproof, since handling the product 

should not hinder the catheterization procedure in any way. 

The product was not intuitive, this was the main issue. Using familiar 

symbols would help the user understand how to handle the device. The fact 

that people did not want to read instructions made it even more important 

that the product is foolproof so that they will not misuse it all the time, 

which according to Blackler et al. (2003) can cause annoyance. 

Even though catheters come in complicated packages, this does not mean 

that the product should be complicated. It was not a good reason to keep 

the product complicated, just because something else is. 

Physical 

aspects 

 

Shape It looked like an old mobile phone, which according to the respondents was 

a good thing. From an intuition perspective, as mentioned before, this could 

work as a metaphor in the wrong way since the product did not have the 

functions of a phone. It did not open in the same way which could be 

confusing for the users. 

The fact that the product looked like something else was good according to 

the users, as well as that the product did not look like a mirror. Though, it 

made it less intuitive since it did not display its actual function. This meant 

that metaphors need to be incorporated to make sure that the users can 

understand how to use the product (Crilly, et al., 2004; Ilstedt Hjelm, 

2002). 

Color It was good to have different colors on the two parts, since that showed that 

they could be separated, increasing the comprehension of the product by 

emphasizing the two parts (Crilly, et al., 2008). 

3.2.4 Conclusions 

The conclusions of the relevant information from the analysis of the four different evaluation 

approaches are presented in Table 10. 
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Table 10. Conclusions of the relevant information from the analysis of all four evaluation methods, based on the 

overall topics Performance and Physical aspects, divided into subtopics. 

Performance  

Opening  It needs to be clearer where and how the device opens 

 Different affordances should be avoided 

 Respondents wanted to fold the product open 

Assembling  It needs to be clearer how to assemble the parts  

 There should not be two different parts to assemble 

 There should be only one possible way to assemble the product  

 The product should give an indication whether it was assembled 

correctly or faulty 

 Intuition tells people to assemble similar shapes to each other 

 Features of the device needs to be clearer 

 The perceived heavier part of the product should be down oriented 

Mounting  It needs to be clearer how the device should be placed on the toilet 

 The white color should be kept as an indication that the white part 

should be mounted on the toilet 

 The parts should be connected 

 The product should give a feeling that it is securely mounted on the 

toilet seat 

Using  Nothing should hinder the angling of the device 

 The friction between the parts should be high enough to stay in the 

desired angle 

 The connection between the parts needs to be strong enough to 

ensure that the parts could not detach accidentally 

Closing  It needs to be clearer how the product closes 

 Having seen the product in correct position did not make the 

patients close it correctly 

 Matching shapes give hints to people how they should handle the 

product 

 Parts that are exposed to the toilet seat should not be exposed in 

closed position 

Light  The automatic light function should be kept 
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 The light should be visible in closed position 

 The light should be placed on the bottom of the housing 

General  Patients should be able to maneuver the product without 

instructions 

 Instructions or pictures of the final position could however be used 

to help users understand how to handle the product 

 The number of steps in maneuvering the product should be kept to a 

minimum amount 

 The hook and hinge need to be more sturdy 

 How to change the batteries needs to be more intuitive 

Physical 

aspects 

 

Shape  The device should not give away its actual function 

 Metaphors familiar to the users should be incorporated 

 It looked like a mobile phone but it did not have the same functions 

 It is good that the product is discrete 

 Metaphors should be used since it is a novel product 

Color  The parts should have different colors to create contrast 

 Different finishes on the parts help differentiate them 

The conclusions from Table 10 were taken into account for the redesign. 

3.3 Design round 1 

The gathered feedback from Test round 1, with the additional product analysis from the 

authors, set the base for the redesign in Design round 1. The methods, results, analysis and 

conclusions are presented here. The focus for this first design round was to improve the 

overall design of the product, for example the opening, mounting and so on. The conclusions 

from Test round 1 were transformed into challenges for the redesign. These, together with 

possible solutions based on literature and test results, can be seen in Table 11.  

Table 11. Intuition challenges and possible solutions that were the focus points for Design round 1. 

Challenge Possible solution 

It needs to be clear how the 

device is supposed to be 

opened. 

Contradictory affordances should be avoided. Use fewer 

affordances and make them similar, with a soft transition 

so that the users do not have to think about how to do it.  

An example of a contradictory affordance given by 
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Norman (2013) is a cabinet door that has to be pushed 

inwards to open outwards. He describes this as being very 

hard for someone that has not used it before. To make it 

clearer there could have been a plate or similar on the 

door to indicate that is has to be pushed and where it has 

to be pushed. However, it would still be contradictory to 

push something in when it is supposed to go the opposite 

direction. 

It needs to be clear how the 

device is supposed to be 

assembled. 

Use as few parts as possible and make them attached to 

each other, in other words avoid assembly. 

  

It should not be possible to get 

the device into its final position 

in multiple ways. 

It should not be possible to 

close the device in multiple 

ways. 

Use mechanical stops, one pivoting point and tracks for 

translation if translation is needed; in other words, a 

physical constraint. 

Norman (2013), says that “Physical constraints are made 

more effective and useful if they are easy to see and 

interpret”, meaning that the number of actions are 

restricted before anything has been done. Hence, it is also 

an advantage if the user can see that the product cannot be 

maneuvered in a certain way. 

It should be clear how to place 

it on a toilet seat. 

Keep the hook and the white color with a high-gloss 

finish, since these were seen as features that gave hints 

that the part should go on the toilet. 

It should be clear that it is 

possible to angle the device. 

The product could be opened in a way that makes it clear 

to the user that they can angle it in the way they want. 

Parts touching the toilet seat 

should not be exposed in a 

closed position. 

Make sure that the product folds so that those parts are 

covered. 

Maneuvering the product 

should imply as few steps as 

possible. 

Make the parts attached to each other to avoid that the 

product has to be assembled. This would greatly decrease 

the amount of possible mistakes that the user can make. 

Not showing the products real 

purpose but still making it easy 

to understand. 

Use familiar metaphors and signifiers for different 

maneuvers: something that the users are familiar with to 

help them understand how the product works. 

The shape of the mirror 

housing should imply which 

side is up and which side is 

down. 

The heaviest and biggest side of the device should be 

oriented downwards.  

This can be seen as a logical constraint (Norman, 2013), 

since gravity is something everyone comes across daily 

and they are used to the heavier parts being pulled down 

towards the ground. 
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The light should be easy to 

handle. 

Keep the automatic light function since everyone liked it 

and it makes the product foolproof. 

The lid should not fit in the 

cutout of the housing. 

Design so that no lid is needed. 

It should be easy to change the 

batteries. 

Use metaphors to help the users understand how to do it. 

The challenges and solutions from Table 11 were the focus points for Design round 1. 

3.3.1 Method 

The first step of the redesign process was that the authors had a brainstorming session where 

they started to brainstorm individually for 30 minutes and then presented their ideas to each 

other. After that, another 30 minutes of individual brainstorming was made where the 

sketches of the other person was present to give inspiration. Then a common brainstorm of 60 

minutes was made. This brainstorm session was made before any user tests, so it was based 

on the problems that came up in the initial analysis of the authors. 

Another brainstorming session was held with four of the authors’ colleagues at MMID. There 

were three persons from the Functionality discipline and one person from the Look & Feel 

discipline. This brainstorm lasted for around 75 minutes and there were no constraints for the 

participants regarding ideas, everything was accepted and discussed. To provide inspiration 

the authors presented some of their earlier ideas after 45 minutes when the discussions got to 

a halt. This was helpful for creating more ideas. When this brainstorm was conducted the user 

tests had begun, which meant that the results from some of them were taken into 

consideration during the brainstorm. 

The sketches from these two sessions were concluded into nine different idea directions to get 

a bigger overview. To make sure that the aspects of all different idea directions were taken 

into consideration, the authors compared each idea to each other and tried to combine them. 

After this was done, a selection of the ideas began. This was based on the information gained 

from the evaluation areas and the complexity and feasibility of the ideas which made it clear 

that some of them were not worth to move forward with. The ideas that were kept got 

numbered and drawn in a clear way as a preparation for showing them on a so called client 

meeting, see Appendix E. A simple ranking scheme was made to determine which of the ideas 

were best suited for continuing with. The ranking criteria that had the highest weighing was 

intuition. This ranking can be seen in Appendix F and it was based on the conclusions in 

Table 10. In the meeting all the insights from the tests and the chosen ideas were presented to 

the “client”, in this case the two mentors at the company and three of the company owners. A 

discussion was held and it was decided to move forward with two different options. 

Due to lack of time it was decided to speed up the concept development phase. It was decided 

to create two sessions with the focus on exploring and defining the two options into one 

detailed concept. Inspiration was taken from the cross-functionality used in the method 

Scrum; the sessions were cross-functional with persons from each of the three disciplines at 

MMID participating. The first session was split into two parts; the first part focusing on 

solving the functionality challenges, which were the most crucial ones to solve, and the 

second part focusing on how the producibility and look & feel aspects could be incorporated 

in the functional solution. There were two people from Functionality, two from Producibility 
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(one only joined for the second part), and one from Look & Feel. For the beginning of the 

session the project manager also joined. The participants got a short introduction to the 

problem that the product is supposed to solve, the already existing prototype and insights 

from the tests. The two concept variants were presented as a starting point before the 

participants could begin. To make way for creative thinking three warm-up games were 

performed. First, they got a blank paper and were asked to draw a portrait of their neighbor in 

30 seconds. Next, they got a paper with 30 circles that they were asked to turn into as many 

objects as possible in one minute, for example a sun and a clock. Last, they got a paperclip 

that they were asked to find as many uses for as possible, writing them down on post-its and 

sharing with each other. 

Methods used in the first session were the 6-3-5 (brainwriting) method as well as 

brainstorming.  They got one paper each, either with the topic Translation + Rotation or only 

Rotation which were the two functionality variants. The papers had three columns of boxes 

where the participants were supposed to sketch three different ideas on the first row. They had 

five minutes to do this, and after the time had passed they sent the paper to the person on their 

right. That person got to draw ideas on the second row, either based on the previous idea in 

that column or a completely new one. This was done five times, resulting in a big amount of 

ideas. All ideas were gone through and the best ideas were then chosen collectively using 

colored stickers. After a break the second part of the session began, meaning that the 

participants got to focus on look & feel and producibility related issues. They got to 

brainstorm in two groups, one focusing on the producibility aspects and one focusing on look 

& feel aspects. The ideas were presented and the best ones were chosen collectively. During 

the tasks the participants had reminders of the important factors of the product as well as 

some ideation rules visible. 

The second session was also split into two parts, where the goal was to choose sub-solutions 

for a concept using a morphological matrix. The functional direction had not yet been chosen, 

but the sub-solutions were going to be applicable on both alternatives since they were similar 

to each other. These two directions were presented to the participants, as well as a starting 

point for the session. There were one person from Functionality, two from Producibility and 

one from Look & Feel. All participants had been a part of the first session. The project 

manager joined for the warm up games. To get the creativity going three warm up games were 

held, just as in the first session. First, they were asked to find as many uses for a cardboard 

box as possible, put their ideas on post-its and share with each other. Next, they had a few 

lateral puzzles read to them where they together were supposed to solve the puzzle. Last, they 

were provided with a USB-stick and asked to find ways to solve global warming using that 

stick.  

When these games were finished, the participants got to start producing the morphological 

matrix. The authors had prepared user wishes in sentences based on requirements, results 

from the interviews and the authors’ own evaluations and divided these sentences into four 

categories. During the first part of the session the meeting participants worked on finding as 

many sub-solutions to the user wishes as possible. The topics that focused on intuition were 

angling, feedback when correctly handled and battery change. These and others were put into 

the morphological matrix. During the second part of the session these solutions were gone 

through, discussed and marked with colored stickers if they were preferred solutions or if they 

needed to be further investigated. That way a large list of sub-solutions was made. 

In this phase of the design, more of the authors colleagues got involved in the project to help 

with the design since time was limited and the authors did not have enough skills in the used 
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3D-modeling program. In the meantime the authors looked for ways to functionally prove the 

sub-solutions from Scrum session number two, to be sure to choose the right ones. An 

additional meeting with one member from Look & Feel, one from Producibility and one from 

Functionality was held to discuss what was left to find out to be able to choose a concept and 

also functionally prove that it worked, in order to minimize the risk of finding it out too late. 

Simultaneously, the authors and the authors’ colleagues looked deeper into the choice of 

concept. During this time an additional concept – still within the two functionality directions 

– was thought of. To be able to choose one of the three concepts, it was decided to order 

prototypes of the three different alternatives to make an informed decision based on short 

tests. Chapter 3.4 describes these tests. 

3.3.2 Results 

The brainstorming sessions ended up in many different ideas, some more complex and less 

feasible than others. These were as mentioned sorted out and only the most feasible ideas 

were numbered and presented on the client meeting. These ideas can be found in Appendix E. 

The ranking of the ideas (see Appendix F) gave the hint that idea number 4.1 was the best one 

at the moment based on the criteria earlier mentioned. Figure 17 shows the sketch of idea 4.1. 

 

Figure 17. Idea 4.1 that got the highest ranking score. 

During the client meeting it was decided to move forward with two possible functionality 

options: one where there was translation in combination with rotation to open and mount the 

product (see Figure 17), and one where only rotation would be needed (see Figure 18). These 

two options were decided to be further investigated. The decision was mainly based on the 

fact that these concepts were the simplest ones which the clients as well as the authors thought 

was the most important factor. 
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Figure 18. An example of a concept where only a rotation point is needed. 

Hence, Figure 17 and Figure 18 show the two concepts that were presented in Scrum session 

one.  With these solutions as a base, the participants developed two concepts in Scrum session 

one. These can be seen in Figure 19 and will from now on be named Concept 1 and Concept 

2.  

 

Figure 19. Concepts from Scrum session one. Left: Rotational concept (Concept 1). Right: Translational + 

rotational concept (Concept 2). 

The sketches in Figure 19 were the starting point for the second Scrum session. The sub-

solutions that were chosen, to either continue with or look further into, were the following: 

 Angling: This could be done by defining maximum- and minimum position for the 

mirror using knobs to ensure that the users did not angle the product too much. 

Another solution was to use pure friction in the pivoting point. 

 Feedback when correctly handled: The product should be foolproof, meaning that 

there should only be one possible way to handle it. To show the users that they can 

angle the product, markings could be used. The product should have a flush look so 

the user could see when it is not in a correct position and vice versa. Acoustic 

feedback could be created by adding some ledges or similar. 

 Simple (to handle): Finger grooves could be incorporated to let the users know where 

they could put their fingers.  
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 Battery change: If AAA batteries were to be used they could be placed in series and 

then have a screwed battery cover.  

 Robustness: A flexible material should be used for the hook to make sure that it would 

not break.  

 Stable: The hook could have a small wave shape to fit it tighter to the toilet seat. It 

was also possible to go for the existing solution. 

These sub-solutions were more closely investigated to make sure that they were feasible. The 

meeting after the second Scrum session contributed to this, and it also inspired the authors to 

develop a third concept since it came up that the arms of the hook had to be sturdy to keep the 

friction between the parts. This concept was called Concept 3 and can be seen in Figure 20.  

 

 

Figure 20. Sketch of Concept 3. 

The three concepts were prototyped to help make a good choice of concept. These prototypes 

can be seen in Figure 21. 
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3.3.3 Analysis 

Sketch 4.1 that was chosen amongst the other initial sketches (Appendix E) in client meeting 

one was chosen because of its simplicity. The clients thought that that was the most important 

part which the authors agreed on, so it was a mutual decision. That also showed that the 

ranking scheme was useful and in line with the decision on the client meeting.  

The results from Scrum session two were analyzed based on the same topics as they were 

presented: 

 Angling: A maximum- and minimum position for the angling would be a nice feature 

to have, and this could be achieved by making the shape of the mirror and the hook 

stop it from being angled too far. This would mean that the supposed position for the 

mirror would always be achieved and the user could not get it wrong. It would work as 

a physical constraint and therefore help the user (Norman, 2013).  

More friction in the pivoting point was needed to make sure that the user understood 

that the product could be used in different angles. This was very crucial to solve since 

it was one of the main functions of the product. 

 Feedback when correctly handled: This is an important factor in order to make sure 

that the users know when they handle the prototype in the right way. Markings were 

however not the right way to go, it was hard to implement since there should not be 

Figure 21. The three concepts made into prototypes.  

From left: Concept 1, Concept 2 and Concept 3. 
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any small pockets where dirt can gather. Furthermore, stickers or similar would not 

hold for long enough given the fact that the users clean the product often. Instead, 

ledges should be used to create acoustic and tactile feedback. Acoustic and tactile 

feedback are good ways to make the user understand that the product is closed 

properly, since is speaks to the two receiving senses hearing and touching (Monö, 

1997). 

Having the product look flush when in closed position was something to implement in 

the design, since it both helps the user and makes the product aesthetically appealing.  

 Simple (to handle): Making finger grooves as ergonomic/interactive surfaces (Sellgren 

& Andersson, 2005) would make it more intuitive for the users to know how they 

should maneuver the product since it would show them where they should place their 

fingers. After that they should be able to use their other hand or their other fingers 

from that given position.  

 Battery change: Placing the batteries in series would mean that the product would look 

nicer and it would mean that no small screws are needed to seal the lid. However, 

products that have batteries usually have a squared battery lid. This solution could 

make it hard for the users to understand how they are supposed to change the batteries 

if they are not familiar with the way in which it should be done.  

 Robustness: Making the hook flexible was a good way to give the feeling that the 

product does not break easily. This would give an indication to the users that the hook 

is strong enough to support the product on the toilet seat.  

 Stable: A wave shaped hook would be a nice feature, it could give tactile and acoustic 

feedback to the users that the product is attached to the toilet seat in the right way. 

However, it was decided that the hook already had a good shape which helped the 

users understand that it was supposed to go on the seat. 

The third concept was developed since the other two did not seem robust and compact 

enough; hence, this was the focus points for this concept. 

The reason why Design round 1 ended with three different concepts was that the authors did 

not feel that there was enough input about the concepts to make a good decision which to 

choose. They all had advantages and disadvantages and it was difficult for the authors to 

decide which the most important ones were. Finally, it was agreed that the intuition aspect 

was the most important one since the users would not get as attached to the product if they 

could not understand how it worked. Therefore it was decided to make intuition tests with the 

three prototypes to make sure that the authors did not make decisions based on assumptions. 

3.3.4 Conclusion 

The clients and authors wanted the product to be as simple as possible. It was decided to 

move forward with two directions from client meeting one (where sketch 4.1 was chosen); 

one concept where there was solely a pivoting point, and one concept where there was a 

pivoting point and a translation. A third concept was thought of during Design round 1. 

The analysis of Scrum session two is concluded based on the same topics as they were 

presented: 

 Angling: The shape of the parts should help the user to angle the product correctly. 

More friction needed to be added between the parts.  
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 Feedback when correctly handled: The product should have a flush design when in 

closed position. Acoustic feedback should be used. 

 Simple (to handle): Finger grooves should be implemented in the design.  

 Battery change: Use AAA batteries and place them next to each other. 

 Robustness: Make the hook in a flexible material.  

 Stable: Keep the existing hook shape. 

The three concepts were prototyped to help make a good choice of concept, and it was 

decided to perform intuition tests and author evaluations with these prototypes. 

3.4 Test round 2 

The tests and the evaluation of the three prototypes were executed in two different ways, 

through intuition tests and an author evaluation. The method, results, analysis and conclusions 

are presented here. From these evaluation methods feedback on the prototypes was obtained 

as well as results to answer the research question. 

3.4.1 Method 

The methods used for the tests and evaluation are presented in this section.  

Intuition tests 

The intuition tests were performed with three females that were colleagues of the authors. 

None of them had seen the current prototypes before, however one woman had seen the first 

prototype. This was not considered to affect the results from her test. 

The participants got the information that they were going to test three prototypes, and they got 

the background information about the intended product use read to them. All participants got 

to see the prototypes in a different order to prevent bias and learning effect. Before they could 

start working with the prototype they were asked which side they thought was the front side. 

They were then asked to open up the product, place it on the toilet seat and then close it. Their 

hands were filmed while they maneuvered the product, and afterwards the authors conducted 

semi-structured interviews with them where they got to answer a few questions about the 

prototype. The interview guide can be found in Appendix B. This was done three times until 

they had tried all three prototypes.  

To summarize the results the videos were studied as well as the answers from the respondents. 

Author evaluation  

The authors made a functional analysis of the concepts, since it was important that all 

functions of the product worked well. If not, the users could misinterpret the way that they 

should handle the product. The questions that were answered are presented in Appendix G, 

but the results were not seen as relevant information for this report since they only concerned 

the functionality of the product and not the intuitive aspects. 

After the tests and evaluation a meeting was held with colleagues, one of them being a client, 

to choose a concept. 
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3.4.2 Results 

The results from the intuition tests of the three concepts are presented here. The terms that are 

used in the results are presented in Figure 22. 

 

 
 

Intuition tests 

Table 12 shows the gathered results from the intuition tests.  

  

Hook 

Mirror 

Hook Hook 

Mirror Mirror 

Track 

Track 

Knob (inside, 

not visible) 

Knob (inside, 

not visible) 

Arms 

Figure 22. Terms that are used in the results. From left: Concept 1, Concept 2 and Concept 3. 
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Table 12. Results from the intuition tests, based on the asked questions. 

Topic Concept 1 Concept 2 Concept 3 

F
ro

n
t 

si
d
e 

Everyone thought that the mirror side was supposed to face up/towards them. 

O
p
en

in
g

 

They all thought that 

it was easy to open 

and one person 

thought this was the 

easiest concept. 

Two thought that it was 

easy to open it. One person 

said that it was harder than 

Concept 3 since it was not 

possible to see the tracks.  

Not that simple, one said that 

she did not like this concept. 

“This will give trouble to 

people. Old people will 

probably have problems.” 

One woman did however 

think that it was okay.  

P
u
t 

p
ro

d
u
ct

 o
n
 s

ea
t 

It clicked on easily 

and they though it 

was easy. One 

woman said that it 

was clear that the 

hook is supposed to 

go around the seat. 

See Figure 23.  

 

Figure 23. Correct 

placement on the seat. 

Two thought that it was 

easy and one thought that 

it was okay. The hook 

makes it clear that it 

should go on the seat. See 

Figure 24. 

 

Figure 24. Correct placement on 

the seat. 

One woman did not know 

how to put it there, she did not 

think that it was clear, and 

one thought that it was easy. 

It might be hard for people to 

understand. See Figure 25. 

 

Figure 25. Incorrect direction of the 

hook – making it harder to 

understand how to place it on the 

seat. 

H
av

e 
p
ro

d
u

ct
 

o
n
 s

ea
t 

They all thought that 

it felt okay or safe. 

The hook was good 

enough. 

Two women thought that it 

felt safe, and one said that 

it felt less firm than 

Concept 3. 

The grip was good enough 

and it felt solid since the arms 

were covered. 
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V
id

eo
 o

b
se

rv
at

io
n
s 

Everybody did it 

correctly the first 

time. 

Easy to slide open, but 

harder for the respondents 

to know that the knobs 

were supposed to be 

“clicked” into position in 

the tracks (see Figure 26). 

 

Figure 26. Failing to click the 

knobs into position in the tracks. 

It was hard for them to know 

that they were supposed to 

“click” the knobs into position 

in the tracks. 

Since the prototype was hard 

to open one person 

accidentally opened the 

product by loosening the 

arms. After that she put it 

together in the wrong way. 

“I don’t like this one” 

“It’s not as simple as the 

others” 

One woman opened the 

product with the hook facing 

upwards. She turned the 

device, but without clicking in 

the knobs into position. Then 

she found the knobs and 

mounted it correctly. 

A
d
d
it

io
n
al

 

co
m

m
en

ts
 

One person’s favorite 

concept. One said 

that it looked like a 

mobile phone. It felt 

more robust because 

there was no sliding 

mechanism. 

One said that it felt a little 

bit “cracky” and flimsy. 

One woman said that it 

looked more fragile and 

gave a less robust feeling 

than Concept 3. 

One thought that she did not 

perform well enough because 

she did not succeed. One 

woman thought that it was 

very easy.  

 

In the meeting it was decided to move forward with Concept 1, since this was the one that 

was easiest to understand. 

3.4.3 Analysis 

The results from the intuition tests are analyzed here. 

Intuition tests 

The analysis of the results from the intuition tests is presented in Table 13.  

Table 13. Analysis of the results from the intuition tests, based on the asked questions. 

Topic Concept 1 Concept 2 Concept 3 

F
ro

n
t 

si
d
e 

The respondents knew that the purpose of the product was to use it as a mirror, 

therefore this was the part they wanted to have facing them. The mirror was also very 

evident in the concepts. 
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O
p
en

in
g

 
It was not possible to 

open the prototype in 

the wrong way since 

the hook worked as a 

physical constraint. 

The fact that there 

was no sliding in the 

concept made it 

easier. 

Physical constraints 

made it impossible to 

open the product in 

the wrong way. 

However, it was not 

clear enough that there 

were holes in the end 

of the tracks where the 

knobs should click 

into.  

Also here there were physical 

constrains that made it impossible 

to open it in the wrong way. It was 

not clear that there were knobs that 

were supposed to be clicked into 

holes in the end of the tracks which 

made it difficult for the 

respondents. There was also a risk 

that the prototype had to be turned 

after it was opened, depending on 

how the user held it.  

P
u
t 

p
ro

d
u
ct

 o
n
 s

ea
t 

It was good that the 

hook showed that the 

prototype should go 

on the seat. There 

was no actual click 

incorporated in the 

prototype, but it 

clamped a bit to the 

seat since the arms of 

the hook were too 

short. This was due to 

lack of preciseness in 

the prototype.  

Also in this concept 

the hook made it clear 

that it should go on the 

toilet seat. Since they 

thought that it was 

either easy or okay to 

put it on the seat it 

showed that the shape 

of the hook and arms 

was good. 

It was not as clear as in the other 

two concepts. This was probably 

due to the fact that it was unclear 

how to get the prototype in its 

mounting position which made it 

harder to fit it to the toilet seat.  

H
av

e 
p
ro

d
u

ct
 o

n
 s

ea
t 

Though the execution 

of this prototype was 

not as good as the 

other ones the hook 

was enough. It was a 

bit longer than the 

other concepts, which 

might have enhanced 

the feeling of safety 

when having it on the 

toilet seat. 

The reason to why this 

concept did not feel as 

firm as Concept 3 was 

that the arms did not 

have material between 

them in the same way 

as Concept 3.  

Even though the hook was shorter 

in this concept compared to the 

others it was enough to make the 

users feel that it was safely attached 

to the toilet seat. The fact that the 

arms were covered in this concept 

made it feel more firm than the 

others. 



 
 
 
 

55 

 

V
id

eo
 o

b
se

rv
at

io
n
s 

Since the concept was 

straightforward and 

impossible to get 

wrong, no one did. 

One pivoting point 

seems to be preferred 

from an intuitive 

perspective. 

The fact that the knobs 

were covered made it 

hard for the 

respondents to 

maneuver the 

prototype. If the users 

cannot see that the 

knobs should be 

clicked in, the friction 

cannot be used and the 

function of the product 

would be lost. 

Just as in Concept 2 it was not 

possible for the women to see the 

knobs, which made them maneuver 

the prototype in the wrong way. 

The results clearly showed that this 

was the concept that was the 

hardest for the respondents to 

understand. 

It was too hard to loosen the hook 

from the housing in the prototype, 

which made one of the respondents 

loosen the arms from the housing 

instead. The fact that she did not 

put it together correctly after that 

showed that it was hard to 

understand how the arms were 

supposed to be attached to the 

housing. 

A
d
d
it

io
n
al

 c
o
m

m
en

ts
 

It was a very easy 

concept, which was 

probably the reason 

to why one woman 

liked this one the 

most. It was 

important that the 

product felt robust 

and having no sliding 

mechanism helps 

achieving that. In the 

prototype the arms 

were attached to the 

housing using screws, 

which could be 

deceiving since they 

gave a more sturdy 

feeling. 

The answers from the 

respondents indicated 

that this concept did 

not feel robust, which 

was not desired. This 

was due to the fact 

that the arms were 

only connected to 

something in the short 

ends. Even though this 

was also the case for 

Concept 1, the screws 

in that prototype made 

it feel more stable 

which could have been 

misleading. 

It was not good that one respondent 

blamed herself for doing it wrong; 

it actually meant that the concept 

was not clear enough. The product 

should be designed so that it is easy 

to understand for everyone. The 

woman that thought the concept 

was easy actually had troubles 

when she maneuvered it. After she 

learned how to handle the prototype 

she thought it was easy, but she did 

not do it correctly straight away. 

3.4.4 Conclusion 

The conclusion of the analysis of the intuition tests is presented here. 

Intuition tests 

The conclusions from the intuition tests are presented in Table 14. 
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Table 14. Conclusions of the analysis of the intuition tests. 

Topic Concept 1 Concept 2 Concept 3 

F
ro

n
t 

si
d
e 

 Respondents wanted to have the mirror facing them 

O
p
en

in
g

 

 Very easy to 

understand 

 Not possible to do it 

wrong 

 

 Impossible to open in 

the wrong way 

 Not clear that there 

are knobs and holes 

 

 Impossible to open in 

the wrong way 

 Not clear that there 

are knobs and holes 

 Risk that the user 

would hold the 

product upside down 

P
u
t 

p
ro

d
u
ct

 

o
n
 s

ea
t 

 Hook gives a hint 

 Easy to understand 

 Hook gives a hint 

 Good shape of hook 

and arms 

 Less clear compared 

to the other concepts 

 

H
av

e 
p
ro

d
u

ct
 

o
n
 s

ea
t 

 Feels safe  Feels safe 

 Feels fragile since 

there is no material 

between the arms 

 Feels safe, even 

though the hook is 

short 

 More firm compared 

to the other concepts 

V
id

eo
 

o
b
se

rv
at

io
n
s 

 Impossible to get it 

wrong 

 Good with only a 

pivoting point 

 Hard for the women 

to see the knobs and 

holes 

 Hard for the women 

to see the knobs and 

holes 

 The concept that was 

the hardest for the 

women to understand 

A
d
d
it

io
n
al

 c
o
m

m
en

ts
 

 Easy concept 

 One woman said that 

this was her favorite 

concept 

 The screws could be 

deceiving, making the 

product feel very 

sturdy 

 Not robust since the 

arms were only 

connected at the short 

ends 

 The product should be 

designed so that 

everyone can easily 

understand it 

In short, Concept 1 was very easy to understand. The hook felt good enough, no concerns 

about the product falling down. Concept 2 was quite easy to understand and to mount on the 

toilet seat. It felt safe enough to have on the toilet seat. However, it did not feel very robust 
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but instead fragile. Concept 3 was more troublesome when it came to opening it up into its 

mounting position. It stayed on the seat well and felt solid. 

Based on the insights from the tests and the functionality evaluation made by the authors, it 

was chosen to move forward with Concept 1. Using the feedback from the tests the product 

was redesigned. 

3.5 Design round 2 

The second design round was based on the previous rounds of testing and design. The 

challenges and possible solutions for this design round are presented in Table 15.  

Table 15. Intuition challenges and possible solutions based on Test round 1 and 2. 

Challenge Possible solution 

It needs to be clear where the 

device opens.  

It needs to be clear where the 

device closes. 

The features of the device need 

to be clearer. 

There should be an evident gripping surface for fingers 

(Sellgren & Andersson, 2005) so the users get an 

indication on how and where they should hold and 

maneuver the product in the best way. Gripping surfaces 

would also highlight the features in the part that would be 

hard to detect otherwise. 

The device should indicate that 

it is correctly maneuvered. 

Acoustic, tactile and visual feedback should be 

incorporated in the design.  

According to Norman (2013), sound is a good way to 

provide information. It can tell people that something 

works properly or faulty. This type of feedback would 

give the users a hint that the product is closed and opened 

properly. 

These were the final challenges for the redesign in Design round 2 and they were to be 

incorporated in the chosen concept that was currently more focused on functionality. The 

challenges in Table 15 were more focused on the appearance of the product, something that 

greatly affects the intuition of the product (Blackler, et al., 2005). 

3.5.1 Method 

Most part of this redesign was made by colleagues of the authors, since there was a lack of 

time and the colleagues had deeper knowledge in the software used. Nevertheless, the authors 

made sure that the design changes were in line with what they had found out to be intuitive in 

the tests and the literature study. A list of intuition challenges and solutions was given to the 

colleagues. As a base for the design, the colleagues used a moodboard that had been 

previously created in the project and made look & feel sketches based on Concept 1. The aim 

was to make the product easy to understand by using signifiers to help the user maneuver the 

product in the right way. These sketches were then transferred into rendered 3D-models. 
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3.5.2 Results 

This design round led to the final design of the product. Sketches that show the aesthetic part 

of the product are presented in Figure 27 and they are drawn by a colleague of the authors.  

 

Figure 27. Sketches of the chosen concept from an aesthetic point of view, made by a colleague of the authors. 

The more aesthetic sketches in Figure 27 were incorporated in Concept 1 to finalize the 

design.  The final design can be seen in Figure 28. 

 

Figure 28. The final design form the back, side and front. Renderings were made by a colleague of the authors. 

The biggest improvement from the old product was that there were not two different parts that 

needed to be assembled, which should make the product easier to understand. Figure 29 

shows step by step how the product should be opened and installed onto a toilet seat. 
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Figure 29. Installation of the new product. 

 

The product can still be angled and it has a light in the bottom of the mirror housing. The 

hook has a more square shape than the previous design which made it fit better to the bottom 

of the toilet seat. Finishes and colors are different in the two parts to differentiate them; the 

purple part has a matt finish and the white part has a glossy finish. The white color is an 

indicator that the arms should go on the toilet seat, and the purple color is chosen since it 

contrasts the white part as well as for being warm and feminine, which the clients and users 

liked. The light is automatically turned on when the product is opened and switched off when 

it is closed. Batteries are to be changed by unscrewing the battery lid. Since the product 

should be cleanable, the white part can be disassembled from the mirror housing to make sure 

that every cavity can be cleaned. 

Since there is only one pivoting point the new design is bigger than the old one due to 

previously described restrictions in measurements. General dimensions of the product are 

shown in Figure 30. 
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Figure 30. The general dimensions of the product. 

One of the prototypes that were made for testing the product can be seen in Figure 31 and 

Figure 32. It was done in-house at MMID by a colleague of the authors. 

 

 

138 mm 

62 mm 26 mm 

35 mm 

Figure 31. The prototype in an open position. 
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FIGURE x, photo of the prototyp 

3.5.3 Analysis 

This is an analysis of the final design of the product, where the challenges from Table 11 and 

Table 15 are studied to see to what extent they got incorporated in the final design. Figure 33, 

Figure 34 and Figure 35 show the final design where specific features are marked. The 

features connected to each figure are analyzed after them.  

Colors, finishes, design and pivoting point 

The features that are presented and analyzed here are shown in Figure 33.  

 

Figure 32. The prototype from front and back in closed position, as well as its front in open position. 
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Figure 33. Features of the new design that solve intuition challenges. 

Two contrasting colors and finishes 

The challenges that are solved by this feature are the following: 

 It needs to be clear how the device is supposed to be opened: This is clearer since the 

colors and finishes differentiate the parts, which makes it easier to understand that 

they can be moved in different ways. In this aspect, it does not matter which colors the 

product has, as long as they are contrasting.  

 Not showing the product’s real purpose but still making it easy to understand: In this 

case the colors does not give away the actual purpose of the product, therefore it is 

good to use these as a hint that there are two parts that can be separated in some way. 

Flush design when closed 

The challenges that are solved by this feature are the following: 

 The device should indicate that it is correctly maneuvered: When the product is in 

closed position the arms and hook has a shape that fits the housing, which indicates 

that the product is correctly closed. 

 The lid should not fit in the cutout on the housing: The design is made flush even 

though there is no lid that needs to be closed around the product. 

One pivoting point 

The challenges that are solved by this feature are the following: 

 It needs to be clear how the device is supposed to be opened: It can only be opened in 

one way with this design. 

 It needs to be clear how the device is supposed to be assembled: The device does not 

have to be assembled anymore, unless the parts are detached for cleaning. 

One pivoting point Flush design 

when closed 

Two 

contrasting 

colors and 

finishes 
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 It needs to be clear how the device is supposed to be closed: There is only one way to 

close the product when there is only one pivoting point. 

 It should not be possible to get the device into its final position in multiple ways: 

Since the parts do not have to be assembled anymore there is less risk of handling the 

product in the wrong way. It is also physically impossible to get the product into its 

final position in the wrong way. 

 It should not be possible to close the device in multiple ways: Physically impossible 

and similar to how it opened.  

 It should be clear that it is possible to angle the device: Since the device opens in the 

same way that it is be angled it makes it clear that it can be angled. 

 Maneuvering the product should imply as few steps as possible: Since there is only 

one pivoting point and the parts do not need to be assembled for usage, the number of 

maneuvering steps is decreased from six to two. 

Light, feedback, arms, hook and battery change 

The features that are presented and analyzed here are shown in Figure 34.  

 

 

Figure 34. Features of the new design that solve intuition challenges. 

Light 

The challenges that are solved by this feature are the following: 

 The shape of the mirror housing should imply which side is up and which side is 

down: Having the light placed on the bottom of the product makes the product look 

similar to a home button on a smartphone, which works as a metaphor. However, 

older people might not be familiar to this metaphor. Another hint is that the top of the 

product is slightly curved from the back to the front, tilting towards the users when the 

product is mounted correctly. 

Light 

Acoustic and tactile 

feedback 

Arms Battery 

change 

Hook  
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 Maneuvering the product should imply as few steps as possible: Since the light 

switches on automatically there is no need to turn it on and off. 

 The light should be easy to handle: No attention needs to be paid to turn on the light 

since it switches on and off when opening and closing the product. 

 The device should indicate that it is correctly maneuvered: When the product is closed 

correctly, the users can see that the light shuts off which shows them that they closed 

it correctly. 

Acoustic and tactile feedback 

The challenges that are solved by this feature are the following: 

 The device should indicate that it is correctly maneuvered: The knobs and pits on the 

housing create a “click” which could both be heard and felt. This tells the users that 

they have closed the product correctly.  

 It needs to be clear where the device closes: Since the knobs and pits give a hint that 

the product is closed, it is easier to understand that it is closed in the correct way. 

Arms 

The challenges that are solved by this feature are the following: 

 It should be clear how to place it on a toilet seat: The white color and high gloss finish 

of the arms indicate that it should be placed on a toilet seat, since they in general have 

that type of color and finish.  

 The features of the device need to be clear: The white color of the arms makes it clear 

that they can be separated from the housing. 

Hook 

The challenge that is solved by this feature is the following: 

 It should be clear how to place it on a toilet seat: The fact that the hook looks similar 

to others indicates that it should be hooked on to something. The shape of the hook 

shows that it can fit a toilet seat. 

Battery change 

The challenge that is solved by this feature is the following: 

 It should be easy to change the batteries: The battery lid looks the same as many other 

battery lids, which make it easy for the user to understand that that is where the 

batteries are placed. 

Hinge 

The feature that is analyzed here is presented in Figure 35.  



 
 
 
 

65 

 

 

Figure 35. Feature of the new design that solves intuition challenges. 

Poka-yoke hinge 

The term poka-yoke implies a designed constraint that prevents something to be handled in 

the wrong way, by designing in such a way that it is physically impossible to do it wrong. The 

challenges that were solved by this feature are the following: 

 It needs to be clear how the device is supposed to be assembled: The arms can be 

detached from the housing through the hinge. This is made poka-yoke through visible 

physical constraints. It is not possible to reassemble the product in the wrong way 

since the hinges look different on each side. This is an efficient constraint since it is 

possible to see it before the action to assemble the parts is made (Norman, 2013).  

 It should not be possible to get the device into its final position in multiple ways: The 

physical constraint on this hinge makes sure that it is not possible to assemble the 

parts in the wrong way. 

Unsolved challenges 

There are two challenges that were not solved during Design round 2, they are the following: 

 Parts touching the toilet seat should not be exposed in a closed position: This is not 

possible to achieve at the same time as having one pivoting point for the product. 

However, the reason for how this affected the handling of the product is that users 

might close it in the wrong way since they want to cover the exposed parts. With only 

one pivoting point, there is only one possible way to close the product.  

 It needs to be clear where the device opens: The design is integrated and flush, a little 

too flush even. No finger holes or grooves were put in the product to make it easier to 

understand where it should be opened. There is room for improvement in this area and 

this is specified as future work in Chapter 6. 

Poka-yoke 

hinge 
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3.5.4 Conclusion 

All challenges except for two were solved in the redesign of the product using the following 

features; two contrasting colors and finishes, flush design when closed, one pivoting point, 

acoustic and tactile feedback, light, arms, hook, battery change and poka-yoke hinge. It was 

made more intuitive according to the literature examples and the test results. The next step 

was to test the final design to see if it became more intuitive or not. 

3.6 Test round 3 

Test round 3 consisted of intuition tests, patient tests and expert tests and interviews. The 

method, results, analysis and conclusions are presented here. 

3.6.1 Method 

The purpose of the third round was to verify the design, meaning that the requirements were 

checked so that they were fulfilled. As in Round 1 intuition tests and patient tests were 

performed in parallel with meetings with nurses. 

Intuition tests 

To investigate the intuitiveness of the new product 15 women between the ages 20 and 60 

were asked to “place the product” on a piece of a plastic toilet seat while their hands were 

being recorded on video, as in Round 1. These tests were done by colleagues of the authors, 

who tested on their friends, girlfriends or wives. They were given thorough instructions on 

how to perform the tests, using a manuscript to read out loud. After the actual test, the women 

had to fill out a short questionnaire about their experience. These instructions and the 

questionnaire can be found in Appendix B. The videos and answers from the questionnaires 

were then analyzed and concluded. 

Patient tests 

The patient tests were performed with nine patients on four different hospitals; the same one 

as before in Nijmegen and two of the three that were visited for the meetings with the nurses 

in The Hague. Seven of the patients were experienced in self-catheterization and five still had 

problems with performing it on a toilet. Two patients were inexperienced and totally new to 

CISC. All of the patients had appointments with nurses, so the nurses were given instructions 

to perform the tests. They were asked to show the patients the prototype and how it works, 

and then ask the patients to try it themselves. Depending on the patients and their wishes, this 

was done on a hospital bed by one person and on a toilet by six persons. Two persons did not 

try it for urinating at all. After trying the prototypes the women were asked to fill out an 

extensive questionnaire (see Appendix C), slightly altered from Round 1. They were asked to 

answer questions regarding interaction with the prototype, the aesthetics such as color and 

shape, and general thoughts. The questionnaires were later analyzed and concluded upon. 

Expert tests and interviews 

Meetings with the same nurses as before were also done. As in Round 1 they were shown the 

prototype and then answered questions in a semi-structured interview (see Appendix D). One 

of the four nurses also brought the prototype home to try it there. They also asked one other 

nurse to try the prototype. Both these nurses filled out the questionnaire found in Appendix C. 

The questionnaires were then looked through, concluded and analyzed. 
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3.6.2 Results 

The results from Test round 3 are presented here, divided into intuition tests, patient tests and 

expert tests. The terms that are used in the results are presented in Figure 36. 

 

 

Intuition tests 

The results from the intuition tests in Round 3 are presented in Table 16. 

Table 16. Results from the patient tests in Round 3, divided into the topics Performance and Physical aspects 

with subtopics. 

Performance  

Opening Three women thought it was easy, one thought it was okay and eleven 

thought it was hard or unclear how to open the product. Some said it was 

hard but still did not really struggle in the video. A few said that it was 

easier to understand once they knew how to do it. Some suggested that there 

should be a finger hole to make it easier to understand where to open the 

device, and that there should be a better gripping area for opening it. One 

woman knew that the device should be opened, but could not find an easy 

grip. Another said that the hand was blocking the movement of the bracket. 

“Quite an experience” 

“No visual guidance: a clip or opening is needed for putting fingers in-

between” 

“Not clear what to do. You expect that you need to push from behind or 

slide. And the way it should be done, the sides are too small to put force on. 

” See sequence in Figure 37. 

Hook 

Side 

Top 

Hinge 

Light 

Figure 36. Terms that are used in the results. 
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Figure 37. Sequence of a woman trying to use the sides to open the product, but fails since 

the gripping area is too small. 

The videos showed that the women tried different ways to open the device; 

top, hook, sides, hinges and a few tried to slide the product open (see Figure 

38).  

 

Figure 38. Three different ways that were tried (but not successful) to open the product; top, 

hook and sliding. 

The surface where most succeeded to open it was the top. The videos also 

showed that five women managed to open the product on the first try and 

that one woman needed help to open it. All other managed after a few tries. 

When observing the videos, it seemed like five people struggled to open the 

product and that ten did not struggle.  Figure 39 shows three successful ways 

of opening the product.  

 

Figure 39. Three successful openings of the product; top, using one side and both sides. 

Mounting Seven thought it was easy, two thought it was okay and six thought that it 

was hard or unclear how to place the device on the seat. This was also what 

was concluded from the videos. Figure 40 shows some examples of women 

mounting the device correctly. 
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Figure 40. Women mounting the device correctly. 

Some said that it got easier once they knew how to do it. One woman 

mentioned that it was not clear what was up and what was down and a few 

tried to place it backwards on the seat (see Figure 41). Some women just put 

the product loose on the toilet seat without opening it in any way. 

“Works well, but you have to know how it works” 

“No indication that you need to adjust parts” 

“Up and down was not clear” 

The videos showed that some women opened the product all the way (see 

Figure 41), in other words until it was not physically possible to open it any 

longer. 

 

Figure 41. Respondents mounting the product; opening it all the way, trying to mount it 

backwards and mount it upside down. 

Using The respondents in the intuition tests did not actually try the product, but 

some videos showed that they understood that the device could be angled 

(see Figure 42). 

 

Figure 42. Woman angling the device after opening it. 
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Closing Everyone thought it was easy to close the product, and the videos gave the 

same results. 

“You know how it opened” 

“You can see from the shape how it works” 

Separating 

parts 

No comments from these tests. 

Light No comments from these tests. 

General No comments from these tests. 

Physical 

aspects 

 

Shape Four mentioned that the device looked like a smartphone, according to one 

of them it was not a good thing. One said that it was not possible to see what 

it was. 

“Nobody knows what it is and that’s a good thing. It looks like just a mirror. 

It’s anonymous.” 

“Like a telephone, very confusing.” 

“You don’t expect it to be a medical catheterize product.” 

Color Two women mentioned that it was good that the product had two different 

colors, since it made them realize that there were two parts that could be 

separated in some way. 

Patient tests 

The results from the patient tests are presented in Table 17. 

Table 17. Results from patient tests in Round 3, divided into the topics Performance and Physical aspects with 

subtopics. 

Performance  

Opening All women except for one thought that it was easy to open the product. A 

few mentioned that a recess would simplify the opening.  

Mounting More than half thought it was easy to mount the product on the toilet seat. 

Using No comments from these tests. 

Closing Everyone thought it was easy to close the product, one mentioned that it 

was a simple motion to click back. 

Separating 

parts 

Almost all women answered that they would want to separate the parts for 

cleaning the product. One woman mentioned that she did not have troubles 



 
 
 
 

71 

 

separating the parts but that she had to pay attention to make sure that they 

were connected hard enough when assembling them again. 

Light Everyone liked the automatic light function. One said that it saved one 

operation. 

General No comments from these tests. 

Physical 

aspects 

 

Shape One woman said that it looked like a smartphone, and one said that it could 

work as a makeup mirror. 

Color No comments from these tests. 

Expert interviews and tests 

The results from the interviews and tests from the experts are presented in Table 18.  

Table 18. Results from the expert interviews and questionnaires, divided into the topics Performance and 

Physical aspects with subtopics. 

Performance  

Opening The nurses thought it was easy to open this product, also compared to the 

old design. One said that it was easy to see how it worked, even without 

instructions. 

Mounting Mounting the device was easy for the nurses. One said that she did not 

have to think long about how to put it on the seat.  

Using No comments from these tests. 

Closing Closing the product was easy for all nurses. 

Separating 

parts 

They thought it was easy to separate the parts, as well as putting them back 

together even though it seemed as if one of them had not done it properly. 

Light No comments from these tests. 

General They thought that the product was easier to handle compared to the old 

design, also for older people. 

“You do not have to think about what to do” 

Physical 

aspects 

 

Shape One nurse said that the product looked like a mobile phone. 

Color No comments from these tests. 
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3.6.3 Analysis 

The analysis of the results in Test round 3 is presented here, divided into intuition tests, 

patient tests and expert tests and interviews. 

Intuition tests 

The analysis of the intuition tests is presented in Table 19. 

Table 19. Analysis of the results from the intuition tests in Round 3, divided into the topics Performance and 

Physical aspects with subtopics. 

Performance  

Opening Since most people thought that it was hard to open the product, this was the 

weakest part of the device. It was evident that there was a lack of signifiers 

to communicate to the users where and how to open the product (Norman, 

2013). The fact that many different surfaces were used when the women 

tried to open the product made it even clearer that a signifier was missing. 

As many respondents suggested, there should be something that indicates 

where and how the product should be opened; as Sellgren and Andersson 

(2005) call it: an ergonomic or interactive interface. This would have made 

it easier to understand the product, nevertheless the overall design made it 

hard to place the hand in a way that made it easy to open it. Since most 

women succeeded to open the device using the top part of the product, this 

was where the signifier should be located since that is also a factor that 

matters when creating a signifier (Blackler, et al., 2010). 

As said, users tried to open the product in many ways, and it was also 

evident that they did not dare to use the force needed to open the product. 

The knobs were too big, making the white part attach too hard to the housing 

– meaning that the participants thought that they did it wrong even though 

they did not. Another thing that made it hard to open the product was that an 

inwards pushing force had to be put on the white arms at the same time as 

the part should slide in the opposite direction. 

Even though the video observations showed that many did not really seem to 

struggle, it was more important to give the users a feeling of success, rather 

than actually succeeding the first time (Crilly, et al., 2004). Hence, it was 

seen as more important what the women answered rather than what could be 

observed in the videos in this case. 

Some said that they thought it was easy once they knew how to do it, which 

was still an improvement compared to the old version. The authors could 

then observe that people had difficulties putting that product together even 

though they had done it before. 

Mounting There were various opinions regarding the mounting of the product. The fact 

that some participants opened the white part all the way was something that 

made it harder for them to understand how to place it. If it had stopped in the 

thought position with the use of a physical constraint (Norman, 2013), it 

would most likely have helped the women understand how to do it.  
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It was still not clear to everyone what was up and down, but most of the 

respondents tried it on a loose toilet seat which could be a cause for this. If 

they were sitting on a real toilet, it would probably not be intuitive to lift the 

toilet seat to place the product under it and it would be more natural to place 

it facing their bodies than the other way around. Also, if they wanted to use 

the mirror it was evident that this had to be placed facing them. After having 

seen how the product should be placed it would not be a problem for them to 

do the same thing again since all toilet seats look similar. 

The fact that some women placed the product on the seat without opening it 

was not seen as a big issue, since the users would know the main purpose of 

the product; being able to use the hook to place it on the toilet seat. 

Using The way the product opened made it easier for the respondents to understand 

that it could be angled; it opened in the same way that it was supposed to be 

angled. 

Closing Since the product opened in the same way as it closed, this was very easy for 

the respondents. The shape together with the acoustic and tactile feedback 

also showed that it was closed correctly, since the pieces in a closed position 

gave the product a flush design. 

Separating 

parts 

No comments from these tests. 

Light No comments from these tests. 

General No comments from these tests. 

Physical 

aspects 

 

Shape The fact that the product still looked like a smartphone was seen as both 

positive and negative. As mentioned many times before, it could be 

interpreted as a metaphor that does not work in the same way which could 

therefore be confusing, just as one respondent mentioned (Crilly, et al., 

2004; Ilstedt Hjelm, 2002) . Although, the placement of the light resembled 

a home button still, which gave a good hint which way is up and down. 

It was not possible to see what the product is to be used for, just as in the old 

design. As mentioned earlier, this made it important to use familiar 

metaphors and signifiers to help people understand how to use it (Crilly, et 

al., 2004; Ilstedt Hjelm, 2002; Norman, 2013). 

Color It proved to be good to keep the two different colors of the parts. This was 

something that enhanced the product’s comprehension in the sense that the 

two different parts were emphasized with the help of the colors (Crilly, et 

al., 2008). In other words, using these colors is a way to communicate the 

function of the product through its appearance (Monö, 1997). 
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Patient tests 

The results from the patient tests are analyzed in Table 20. 

Table 20. Analysis of the results from the patient tests in Round 3, divided into the topics Performance and 

Physical aspects with subtopics. 

Performance  

Opening The results indicate that it was easy to open the product once they knew 

how to do it. As a few mentioned, it would be good to incorporate some 

kind of recess or finger hole to show where it should be opened. It would 

also make it physically easier to open it. This recess should have a shape 

that people can recognize and therefore understand that the product is 

supposed to be opened in some way; making sure that semantic 

interpretation will be correct (Monö, 1997) and that the product will be 

comprehensible (Crilly, et al., 2008; Blackler, et al., 2010).  

Mounting The fact that the product does not need to be disassembled and then 

assembled before it can be mounted on the toilet seat was helpful here. It 

made it easier for the users to understand the final position of the device, 

and therefore they realized that the white part works as a hook.  

Using No comments from these tests. 

Closing Since the product opened and closed in the same way, it was evident how 

to close the product since the movement was familiar from before. 

Separating 

parts 

Since the users wanted to separate the parts for cleaning the product, it was 

decided to keep this function. Not that many respondents actually tried to 

separate the parts, but the visible physical constraints (Monö, 1997) made it 

impossible to assemble the parts in the wrong way. 

Light The automatic light function did save one operation which was mentioned 

by one of the participants. Saving operations meant that there were fewer 

risks to handle the product in the wrong way, which was strived for. 

General No comments from these tests. 

Physical 

aspects 

 

Shape The product still looks like a smartphone but does not nearly work like one. 

This might be confusing to the users since it does not open or close in the 

same way. The fact that one person thought that it looked like a makeup 

mirror was better, since the products features are more similar to that type 

of product and therefore worked as a better metaphor (Crilly, et al., 2004; 

Ilstedt Hjelm, 2002). 

Color No comments from these tests. 
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Expert interviews and tests 

The analysis of the results from the expert interviews and tests is presented in Table 21. 

Table 21. Analysis of the results from the expert interviews and tests in Round 3, divided into the topics 

Performance and Physical aspects with subtopics. 

Performance  

Opening Opposite to the intuition test participants, the nurses thought it was easy to 

open the product. All nurses were shown how to do open the device – 

meaning that it was easy for them to do it once they knew how to do it. The 

fact that one of them mentioned that it was easy to see how it worked even 

without instructions was a good thing, since this was something that the 

authors wanted to achieve. 

Mounting The nurses were shown how to place the product on the seat, and after that 

they knew how to do it. The comment that one nurse did not have to think 

about how to place it on the seat was positive, since the authors strived for 

making it so easy that the users would not have to think about how to do it. 

Using No comments from these tests. 

Closing Again, they did not have any troubles closing the product, probably 

because it was done in the same way as it was opened. 

Separating 

parts 

All nurses separated the parts, and they thought it was easy. They did not 

mention whether the design of the hinges is helpful of not, but it was 

assumed that it made it easier for them to attach the parts correctly. The 

function of the hinge made it a bit hard to connect the parts hard enough, 

but this was not seen as an intuition aspect and therefore not taken into 

account for this report. 

Light No comments from these tests. 

General They thought that the product was easier to handle this time – which was 

part of the goal for the redesign. All aspects that have already been 

presented contributed to this; easier to open, mount and close. It was also 

good that they mentioned that it was easier for older people too, since they 

are part of the target group. 

The comment that one nurse had (that she did not have to think about what 

to do), was exactly what was strived for with the product – she did not have 

to use a conscious reasoning process, meaning that the product was 

intuitive to her (Bastick, 1982). 

Physical 

aspects 

 

Shape Again, the fact that the product looked like a mobile phone was brought up. 

As mentioned before, this is a type of metaphor that was not desired since 

it did not work as a mobile phone while handling it (opening, closing 
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etcetera). However, it was not seen as a big issue so the overall shape was 

not considered as a problem – other clues make it clear how the product 

should function. 

Color No comments from these tests. 

3.6.4 Conclusion 

The conclusions from the tests in Round 3 are presented in Table 22. 

Table 22. Conclusions of the tests in Round 3, divided into the topics Performance and Physical aspects with 

subtopics. 

Performance  

Opening  Many thought that it was hard to open the product – but the ones 

who were shown how to do it managed well 

 Different surfaces were used when the women tried to open the 

product 

 The device is lacking a familiar signifier that shows the users where 

to open the product 

  Most successful openings were done using the top of the product 

  It was easy once they knew how to do it 

 Too much force is needed to open the product 

 The applied force to the white arms works against the opening 

direction 

Mounting  The fact that the product does not need to be assembled helped the 

participants to mount the product correctly 

 The white part should have a mechanical stop so that it stops in the 

thought position 

 Up and down of the product would have been more clear to the 

women if they had been sitting on the toilet 

 If they were to use the mirror it would have been evident that this 

needed to face them when placed on the seat 

 It was easy to mount it once they knew how to do it 

Using  The way the product opens makes it easy to understand that and 

how it can be angled 

Closing  This was very easy for everyone since it closed in the same way as 

it opened 
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Separating 

parts 
 The physical constraints make it impossible to assemble the parts in 

the wrong way 

Light  The automatic light saves one operation – fewer risks to handle it 

wrong 

General  The product is overall easier to handle compared to the old design 

 One nurse said that she did not have to think about how to handle 

the product 

Physical 

aspects 

 

Shape  The product still looks like a smartphone or a makeup mirror – this 

works as metaphors, in both good and bad ways 

 The placement of the light gives a hint to what is up and down 

 It is not possible to see what the product should be used for – 

familiar signifiers and metaphors should be used 

Color  It was good that the product has two different colors since it 

enhances the products comprehension and the way it functions 

This last round confirmed that the redesign made to the product had improved it and that it is 

intuitive to use the product. 
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4 DISCUSSION 

In the following chapter discussions about advantages, disadvantages, possible sources of 

error etcetera, can be found. 

4.1 Tests and test participants 

A weakness with the study and the work is that it was very difficult to find patients for the 

first round. Six patients were booked but half of them fell out during the actual day of testing. 

This resulted in a low number of patients, of whom none actually tried the product on a toilet. 

The three patients only tried to put it on a loose piece of a toilet seat, which was placed on the 

table in front of them. Based on this trial they answered questions about the product, without 

never really knowing how it worked but rather made assumptions about what they would 

think. Regarding this problem, it was good that the authors themselves tried the product on a 

real toilet, actually performing self-catheterization. Even though they are not real patients 

with real issues or other physical limitations, this gave an insight to what is important to 

consider. They could also be considered inexperienced patients. However, conditions like 

limited hand function, back problems, lowered mental ability, other handicaps or obesity 

could not be thoroughly or properly investigated, but was instead kept in mind during the 

design process. 

Another weakness with the tests in the first round is that the patients were not the most 

relevant patients. One of them had performed CISC daily during ten years and had no 

problems with it, and had not even found it hard in the beginning. Positively though, she had a 

lot of experience. The second patient was a young girl who had never performed self-

catheterization and was not sure whether she was going to need to do it or not. She was going 

to go through surgery, and there was a risk that the urinary function would be affected. The 

last patient was the most relevant to the study, since she did have problems with catheterizing 

herself. However, right before entering the test room she had catheterized herself because the 

doctor told her to, which meant that she could not do it again. Additionally, she did not speak 

English and it was therefore not possible to ask her to go to the toilet and try the product by 

acting as if she was going to catheterize herself. These concerns are however only true for the 

first round of patient testing, as the third round did have relevant patients with real issues. It 

was made sure beforehand that the nurses did not tell them to catheterize themselves without 

being introduced to the product first. 

An issue that was thoroughly discussed before starting the tests was how to perform the 

intuition and patient tests. Ideally, the tests would be performed on a toilet since that is where 

the product will be used. However, many persons are not comfortable with having someone 

watching or filming them on the toilet, and therefore the delimitation to not demand that of 

the participants was made. For the tests a piece of a toilet seat was used instead, to simulate 

the toilet. Women were told that the piece represents a toilet seat, which one logically may 

think cannot be moved or angled in any direction. Though, this was not the case, as many of 

the women placed the product however they wanted on the piece of the seat and did not think 

about if it was a realistic placement of the device on a real toilet or not. If they had had a real 

toilet to place the product on, many of the alternative positions of the device that was now 

found would have been found logically impossible to do, before even trying them. This was 

therefore a disadvantage with having a loose piece of a toilet seat. Though, if a real toilet had 

been used maybe the number of participants had been significantly lower. 
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A thought regarding the intuition tests was how the outcome of them would have differed if 

the respondents had been shown how to handle the product. The goal was to make it intuitive 

without having shown the product to them, which is why the tests were performed in that 

way. However, the difference in results comparing the old design to the new one would 

probably have been much bigger – with the new design being even easier to understand. The 

authors did see that people had troubles understanding the old design even though they were 

shown how to maneuver the product. 

In the risk analysis language was considered to be a high risk, and proved to be one. Even 

though Dutch people are considered to be well-spoken when it comes to English, a lot of 

people in the studies were, or considered themselves to be, bad at it. This meant that the 

authors could not perform any of the patient interviews themselves. This had the consequence 

that the answers were not as detailed as wished for, since the patients filled out a 

questionnaire instead. Even though it was extensive and a lot of additional, open-ended 

questions were asked, the patients were often not very extensive and describing in their 

answers. In hindsight, this is something that could have been avoided by stressing the 

importance of giving exhaustive answers to the patients, either in text or verbally. An example 

of the language barrier concerns the woman in the first round who did have problems with 

CISC. She had her husband in the room and he had to help with the verbal communication, 

even though he had limited knowledge in English as well. 

Another aspect is the interpretation of the answers, which were most often in Dutch. Neither 

of the authors knows more than very basic Dutch. However, many answers could be 

understood with the basic knowledge, interpreting what was written. When reading the 

answers in the questionnaires Google translate had to be used a lot of the times, and 

sometimes Dutch colleagues had to be asked for the meaning. The appraisal of the authors is 

that the interpretation of the answers is very good, but there is still a risk that implicit 

information is lost due to the language barrier.  

The patients may also be tainted by how much they liked the product, or the idea with the 

product. This can only be noticed if the user is observed and the behavior is compared to the 

answers given. An example of this is, again, the woman from the first test round who had 

problems with self-catheterization. All her answers in the questionnaire were very positive, 

but when observing her when handling the device it was clear that she struggled with it. In 

other words, her answers seemed to say that the device was easy to handle, but the 

observations said the opposite. In that case the observations had to be considered more 

relevant than the replies. However, from one aspect it could be considered a good thing that 

the woman did like the product, despite the fact that it was hard for her to use. This shows that 

it could have helped her with her problems anyway. Though, from another perspective, it is 

not good at all that her answers and actions differed so much, because it might be a sign that 

she was affected by something external. This could be, for example, the fact that the authors 

were in the same room when answering the questionnaire and the woman therefore had an 

implicit will to satisfy them with the responses, not daring to say anything negative. Things 

such as an interviewer’s attitude, profession or the perceived interest of him or her may have 

an effect on the response of the interviewee. In this case, with this particular topic, gender 

could have been an issue but since both the authors and all the helping nurses were female it 

should not have been. 

A problem related to these underlying, psychological aspects, is that some patients may have 

felt performance anxiety when they tested the product. This is especially true for the intuition 

test persons since they were also filmed while handling the product. They may have felt a 
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pressure to figure out how the product works in a short time, and may have become even 

more stressed if they did not succeed quickly, resulting in feelings such as stupidity. The 

patients may have had feelings such as shame and stress, as they really did have problems 

with something that many consider being shameful. This may affect their actions and replies. 

Also, one of the first three meetings with patients was interrupted many times and the 

interviewer and interviewee had to change rooms during the time. This was not optimal at all 

and can be considered a weakness with the first round. 

4.2 Methods 

Regarding the process and methods used, the Scrum sessions should be discussed. After the 

authors had performed multiple ideation sessions on their own, separate and together, the 

feeling was that a saturated stage had been reached. Many ideas in several directions had been 

thought of, but they needed to be sorted out. Hoping that the Scrum sessions with employees 

and interns at the company would show a clear path and direction to choose to proceed, two 

Scrum sessions were planned and carried through. The authors’ feelings afterwards were 

however that no progress had been made; the sessions gave the same ideas as the authors had 

already thought of, and no clear direction was visible. At that time it felt like “a waste of 

time”, and perhaps it was. Two weeks of planning, preparations and performing without 

proceeding. On the other hand it was a good sign that the same ideas came up, as it shows that 

the amount of ideas indeed was saturated. There would be no new surprises. Additionally, the 

sessions may have helped to implicitly choose a direction, by allowing subconscious 

evaluations of the ideas and making the authors listen to potential improvements introduced 

by the session participants. However, the Scrum sessions should probably have been 

performed earlier in the process, scheduled more closely in time to the authors’ own ideation 

sessions. Another improvement could have been to have introduced the authors’ ideas before 

the session, in order for them to build new ideas upon them. A disadvantage then though, and 

the reason to why this was chosen not to be done, is that the participants could have been too 

influenced by the existing ideas and not thought of any new. 

4.3 Product 

Regarding the design it is interesting that such a seemingly simple product can become so 

complicated to design. There were a lot of restrictions; for example the length of the arms and 

the hook were restricted by the width of an average toilet seat, which also affected the total 

length of the product since the pivoting point could not be placed too far down on the mirror. 

Also the height of the hook, which has to match the height of most toilet seats, has restricted 

the height of the product. Intuitively the product does not look like a mirror and a lot of 

people have mentioned that the device should be a lot thinner than it is. That was a wish from 

the authors as well, but it is easier to say than to actually do. Intuition-wise, the size of the 

product has two aspects. On one hand it is good that the product does not intuitively look like 

a self-catheterization mirror, since most women want to keep it private. On the other hand, it 

is bad to not intuitively know what a product is for, due to non-existing stereotypes, because 

then it is much more difficult to understand how to use it. A design that looks like a mirror but 

that is distorted from a normal one may confuse the user. However, this type of product will 

probably be used multiple times by the patients and the actions needed are therefore learnt. 

As discussed in Chapter 2.3 about intuition, it is important to add familiar features to a 

product if it is not similar to any stereotype. In this case the challenge for the user was to 



 
 
 
 

81 

 

know how to open up the product and use it – there needed to be a signifier. The fact that a 

signifier was needed was discussed many times during the process, but still it was missed for 

the final prototypes. The reason to that may be that the authors and everyone else involved in 

the project thought that the much simpler design with a pivoting point was so much easier that 

everyone “should” understand it. That finger grooves would not be needed since there were 

white arms and a hook that were easy to fold open. However, it was a case of overimputation. 

Another reason could also be that someone else than the authors did the actual 3D modeling, 

and that the communication was worse than thought. Though, it can be considered a good 

result that the final tests showed that a signifier is needed, since that is what was concluded in 

the earlier rounds of testing and was one of the two unsolved challenges. This shows that the 

earlier test results were valid and significant. A suggestion for a good signifier is presented in 

Chapter 6.  

4.4 Designers’ mistakes 

As mentioned in Chapter 2.3 there are two common mistakes that designers do when they 

develop products. When evaluating and testing the original prototype it became clear that both 

those mistakes had been made during the development of it. Overimputation, when the 

designer thinks that the user knows more about the product and how to use it than he or she 

actually does, is one of the mistakes and the very core reason to this work. The product was 

developed with the thought that it was simple to use, but tests showed that if the users had not 

watched carefully how to do it and practiced it, it was very difficult. This probably happened 

due to the illusion of simplicity, in other words that the designer saw the principle of using the 

product as much simpler than it was. This mistake was also done during this work, but in a 

lower degree. Because the designers know everything about the product and think about the 

product very much, it is hard for them to put themselves in the shoes of the user. It is 

impossible to make a fair judgment on how a new user would engage in the product, since the 

designer will always know too much about it. This is why user testing is so important.  

The other mistake is division of control, which is based on if the product function is visible by 

its structure or not. Most of the function is visible on the outside, for example the mirror and 

the hook, but the automatic light is regulated from inside the product. However, the integrated 

design in the final prototypes, where the hook and arms are framing the mirror, seem to make 

it hard for the user to discern the function (where the cue is the hook) even though it is visible. 

Despite the emphasis of the hook and the arms with a white color, to make the user 

comprehend that it is a movable part (one of the intended consumer responses), some people 

found it hard to understand. A possible reason to this is that the design was too integrated for 

such a new product. If it was a product that many had seen before it would maybe not have 

been a problem with the hook and arms framing the mirror housing, because the users would 

already know how to use it. However, a product that no one has seen before needs a very 

obvious signifier. Therefore this product needs an obvious signifier for opening it, which is 

hard to get with that sort of integrated design. Of that reason, the function needs to be 

prioritized over the aesthetics. 
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5 CONCLUSIONS 

This chapter presents the conclusions made in the thesis based on all tests and design rounds, 

which answers the research question. 

The research question repeated below is answered in several conclusions regarding the 

different aspects of the self-catheterization aid that was recognized as being of importance. 

What features are important to incorporate in a self-catheterization aid to make it 

intuitive for women to use? 

The conclusions are the following: 

 A well-known, recognized signifier is a must when the product is new. For example a 

finger groove, a feature that is commonly known from other products, can be used to 

make the user understand that she should put her finger there. 

 A signifier that is clearly visible is much more important than a smooth, integrated 

design if the product is supposed to be intuitive and easy to use. This is especially true 

for new products, since the user has no clue of what the product features do. 

 There should not be multiple ways to do when interacting with the product – this can 

cause confusion and failure. Making it fool proof in every way possible is important, 

especially due to the big target group. An example is to make a mechanical stop to 

make people not open the hook and arms too long and not understand how to use it. 

 To use one pivoting point, namely a hinge, simplifies the product and increases 

intuitiveness. It lowers the amount of actions required to mount the product on the 

toilet seat significantly. 

 To make the hinge poka-yoke creates physical and logical constraints, which increases 

the chance that women understand how to attach the housing and the arms of the hook. 

 To make women understand that the two main parts of the product can be angled 

relatively to each other, different colors should be used. 

 Color is a good way to show the women which parts that should connect; the white 

color and finish of the arms links that part to the toilet seat.  

 A hook is for some people hard to understand, even though it is shaped after the form 

of toilet seats. In order for women to understand how to mount it, it needs to be clear 

what is up and down, which can be done with the light. 

 The automatic light relieves the user from having to look for an on-button, which 

reduces the risk of misunderstandings. 
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6 PROPOSALS FOR FUTURE WORK 

The future work that should be done with the product is presented in this chapter. 

After the last test round, some conclusions were made that implied that some future work has 

to be done with the product. This is the following; 

 Creating a signifier that show the users where and how to open the product. A rough 

example of how it could be made is shown in Figure 43; material could be removed 

from the housing, creating a gap between the white part and the housing. This should 

make it easier for the users to understand that the product could be opened, and 

facilitate the opening. 

 

 Change the shape of the ‘knobs’ to make it easier to open the product. It could look 

like the shape in Figure 44. This would mean that it gets harder to close the product, 

but it is much easier to put force on the white part when closing the device rather than 

opening it. 

 

 
 

 

 

 Make a mechanical stop for the white part so it cannot be opened all the way. This 

would stop the white part so the product is in its final position when opened all the 

way. This should be incorporated in the hinge. 

 The fact that a misdirected force needed to be put on the white arms while opening the 

product (towards the product) was not good – a solution for this needs to be found.  

Figure 43. The lines show where to remove material from the housing to facilitate the opening of the product. 

Figure 44. A shape that could be used for the knobs to make it easier to open the product. 
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APPENDIX A – RISK ANALYSIS 

A risk analysis was made for the project, together with an action plan to prevent the highest 

risks. The risks were rated on their Probability and their Impact, with the ratings 1, 3 and 9, 1 

being the lowest. The risk analysis is presented in Table A.1. 

Table A.1. Risk analysis. 

  

Probability Impact

Assessed

risk

3 9 27

3 9 27

3 3 9

1 3 3

3 9 27

3 9 27

1 9 9

3 9 27

1 9 9

3 3 9

3 3 9

3 3 9

1 3 3

1 9 9

1 9 9

1 9 9

3 3 9

1 3 3

3 9 27

1 3 3

1 3 3

H

(9) 9 27 81

M

(3) 3 9 27

L

(1) 1 3 9

L

(1)

M

(3)

H

(9)

Very high risk

High risk

Medium risk

Low risk

Very low risk

  
  
  
  
Im

p
a

c
t

Probability

The users/test persons can't/won't do the tests when planned

The users won't open up

The users do not understand the language (English)

The users/test persons cancel appointed tests

No valuable results are obtained from user testing

Type of risk

3D modelling takes longer time than planned

The CAD files are lost during work due to technical problems

The prototypes break

The client is not happy with the progress/results

There are not enough users/test persons available

Lack of structure in the work

A previous stage must be resumed

Internal conflicts

The desired deliverables from MMID and KTH are hard to combine

Late delivery of the final prototype

MMID are not happy with the results (in client meeting 1 & 2)

MMID are not happy with the final results

KTH is not happy with the choice of research question

The report is lost due to technical problems

Initial plan is not coherent with workflow

Effect of "lost in translation"

Low risk = 1

Medium risk = 3

High risk = 9
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 Action plan for prevention 

There are six risks that are assessed to be high. Here they are presented together with an 

action plan on how to prevent them. 

“There are not enough users/test persons available” 

The assumed group of users is not very big, but rather quite specific. Even though hospital 

contacts are already established in the previous phases of the project, it might be hard to find a 

sufficient number of users due to the specificity of the illness. Even if enough people are 

found they have to be willing and have time to participate. Depending on the method and 

research question there might not be a need for a quantitative result, but rather a qualitative 

(or a quantitative to be able to draw qualitative conclusions). However, there is still a risk. If 

not enough test persons are found the study might have to be expanded to other cities or even 

countries, such as Belgium, Germany and Sweden. 

“The users/test persons can’t/won’t do the tests when planned” 

When involving users in the process there is always a risk that they cannot do the tests when 

planned. Since it takes time from their schedule it could be hard for them to find the time to 

perform the tests. To prevent this from happening the user tests will be booked as soon as 

possible to make sure that as many participants as possible can perform the tests. There will 

also be a flexibility in what type of people that can perform the tests. For example the 

intuitiveness of the prototype will be tested with people that are not CISC patients, meaning 

that more people become available for testing.  

“The users do not understand the language (English)” 

Since the thesis is done in the Netherlands and the authors do not know a sufficient amount of 

Dutch to perform interviews in Dutch, the main language will be English. Most Dutch people 

know English very good, but among the older generations the level of knowledge differs. 

Since the user group is elderly, there is a risk that they do not understand English in a desired 

way. This will be handled in the way that questionnaires in Dutch will be made to get 

feedback from the participants. If interviews will be held with participants an interpreter will 

attend. 

“Effect of lost in translation” 

Another risk associated with the language barrier is the risk of lost in translation. Both ways 

of communicating are affected; where telling, listening, understanding and replying are at 

risk. Therefore, the risk of important factors getting “lost in translation” will be present during 

the project. A plan for action is to use the competences of the Dutch colleagues at MMID as 

much as possible, as they are highly skilled in communicating in English. Depending on the 

choice of method for testing and the test persons, it might be required that a Dutch colleague 

moderates or leads the user tests. 

“3D modeling takes longer time than planned” 

Of experience 3D modeling usually takes longer time than first assumed, and it is probable 

that this will be the case in this project. Also, the CAD software used in this project is new to 

both team members, but it seems that it is similar to one that has previously been used. To 

prevent the risk of delay some extra time has been planned for than otherwise assumed. Since 

the main working area is in an “open office landscape” with design experts of all kinds, help 

can most likely be found whenever needed. A session of guidance has also been promised, to 
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facilitate in the initial learning of the software. In worst case there are two weeks of extra time 

planned in the time plan. 

“A previous stage must be resumed” 

Product development can be unpredictable and is inconstant. Therefore it is hard to know 

beforehand if a stage in the process will be finished in time or have to be resumed. For that 

reason there has to be a certain flexibility and awareness that it might be necessary to re-plan 

activities, that the plan needs to be regularly supervised and that signs of issues should be 

detected as early in the process as possible. 

 

  



 
 
 
 

IV 

 

APPENDIX B – INTUITION QUESTIONNAIRES 

Questionnaires were made to get feedback from people that participated in the intuition tests. 

They are presented here for each test round. 

Test round 1 

The intuition questionnaire that was used in Test round 1 is presented here. 

Introduction for the authors 

The following text is the introduction to the questionnaire that was read by the authors when 

their colleagues at MMID tested the prototype. 

 
Hi! We are working on the intuition of a new product within health care and want you to test it so we 
can get insights about it. It is a mirror that is placed on the toilet seat to help women catheterize 
themselves. We would like you to open up the product, assemble it, place it on the toilet seat, then 
disassemble it and put the pieces back together as they were from the start. We want to mention 
that there is no right or wrong in this test, it is simply to gather information on how you perceive the 
product. We just want to see how you handle the product. Is it okay if we film your hands and the 
product from the side, so that neither your face nor body will show? 
 
Scenario: Imagine that you have been in an accident or have got a disease that means that you are 
not able to pee normally anymore. This might mean that you will have to start using a catheter to 
empty your bladder, which is something that many people have to do everyday. Now imagine that 
you are going to the toilet to empty your bladder through self-catheterization and you are going to 
use this product as an aid for this. 

Introduction for the colleagues 

The following text is the introduction to the questionnaire that was read by the colleagues at 

MMID when their partners, friend and so on tested the prototype. 
 
Hoi! Please read the following to the person that is going to "use" the product. 
Two of my colleagues are currently working on improving the user friendliness of a product within 
health care and would like your feedback. It is a mirror that is placed on the toilet seat to help 
women catheterize themselves by providing an image of the lower abdomen. I would like you to 
open up the product, assemble it, place it on the toilet seat, then disassemble it and put the pieces 
back together as they were from the start. After this I would like you to answer some questions 
(below). Is it okay if I film your hands with a camera, just capturing your hands and the product? 
 
There is no right or wrong in doing this test, what they are looking for is simply to gather information 
on how people handle the product and how people perceive the handling of it. 
 
Scenario: Imagine that you have been in an accident or have got a disease that means that you are 
not able to pee normally anymore. This might mean that you will have to start using a catheter to 
empty your bladder, which is something that many people have to do every day. Now imagine that 
you are going to the toilet to empty your bladder through self-catheterization and you are going to 
use this product as an aid for this.  
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Questionnaire 

 
1. How was it to open up the product (separating the two parts)?       

                  

                  

 
Why did you think that? ________________________________________________________ 

 
                

 
                

         2. How was it to put the parts together, to prepare it for mounting?       

                  

                  

 
Why did you think that? ________________________________________________________ 

 
                

 
                

 
(If the person assembles the parts in the wrong way, ask: Why did you think it was supposed 
to be assembled in that particular way? What feature made you think that?) 

 

 

                

 
                

         3. How was it to place the product on the seat? _____________________________________________ 

                  

                  

 
Why did you think that? ________________________________________________________ 

 
                

 
                

         4. How was it to dismount the product and put it together? 

                  

                  

 
Why did you think that? ________________________________________________________ 
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5. Now that you have used the product, would you feel comfortable with putting it in your bag? 

                  

                  

                  

                  

                  

         
6. What do you think about the design of the product?          

 
Colors:               

 
                

 
Shape:               

 
                

 
Size & Weight:             

 
                

 
Material:               

 
                

         Thank you very much for your answers! 
     

Test round 2 

The intuition questionnaire that was used in Test round 2 is presented here. 

Questionnaire 

Q1. Which side do you think is the front side? Why? 
 
[TRY THE PROTOTYPE] 
 
Q2. How was it to open up the product into its “mounting position”? Why? 
 
Q3. How was it to place the product on the seat? Why? 
 
Q4. Does it feel safe to have the product on the toilet seat? 
 
Additional comments: 

Test round 3 

The intuition questionnaire that was used in Test round 3 is presented here. 
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Introduction for the colleagues 

"Hoi! Please read the following to the person that is going to ""use"" the product. 
Two of my colleagues are currently working on improving the user friendliness of a product within 
health care and would like your feedback. It is a mirror that is placed on the toilet seat to help 
women catheterize themselves by providing an image of the lower abdomen. I would like you to 
place the product on the toilet seat. After this I would like you to answer some questions (below). Is 
it okay if I film your hands with a camera, just capturing your hands and the product? 
 
There is no right or wrong in doing this test, what they are looking for is simply to gather information 
on how people handle the product and how people perceive the handling of it." 
 
Scenario: Imagine that you have been in an accident or have got a disease that means that you are 
not able to pee normally anymore. This might mean that you will have to start using a catheter to 
empty your bladder, which is something that many people have to do every day. Now imagine that 
you are going to the toilet to empty your bladder through self-catheterization and you are going to 
use this product as an aid for this. 

Questionnaire 

1. How was it to open up the product?_____________________________________________________ 

                  

                  

 
Why did you think that? ____________________________________________________________ 

 
                

 
                

         3. How was it to place the product on the seat?______________________________________________ 

                  

                  

 
Why did you think that? _________________________________________________________ 

 
                

 
                

         4. How was it to put the product back together? _____________________________________________ 

                  

                  

 
Why did you think that? ___________________________________________________________ 

 
                

 
                

         
5. Now that you have used the product, would you feel comfortable with putting it in your bag? 
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6. What do you think about the design of the product?    

 
    

 
Colors:               

 
                

 
Shape:               

 
                

 
Size:               

 
                

 
Weight:               

 
                

 
Material:               

 
                

         Thank you very much for your answers! 
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APPENDIX C – PATIENT QUESTIONNAIRES 

Two patient questionnaires were used in the test rounds, one in Round 1 and one in Round 3, 

to get to know the users and get their feedback about the device in its current status. They are 

both presented here; the questions marked with * were only used in Test round 1, and the ones 

marked with *** were only used in Test round 3. The questions with no marking were a part 

of both versions of the questionnaire. 

Questionnaires Test round 1 and 3 

Beste deelnemer, 
 
We willen u hartelijk bedanken voor het invullen van de vragenlijst, en daarmee 
uw bijdrage aan dit onderzoek. 
 
In opdracht van MMID, een Nederlands ontwerpbureau, en in samenwerking 
met het Radboud Universitair Medisch Centrum, voeren wij een onderzoek uit 
naar zelf katheterisatie. 
 
Of u momenteel ervaring met zelf katheterisatie heeft, of nog niet, wij zijn zeer 
geïnteresseerd in uw mening over een nieuw product voor zelfkatheterisatie. 
Voelt u zich vrij om ons te voorzien van alle mogelijke feedback: er zijn geen 
slechte antwoorden aangezien het om uw mening gaat.  
 
Wij zullen alle informatie vertrouwelijk verwerken.  
 
Alvast hartelijk bedankt voor uw medewerking. 
 
Vriendelijke groeten, 
Annika en Elin.  
 
Dear participant, 
We are pleased that you would like to participate in our research by filling out this questionnaire. 
 
Commissioned by MMID, a Dutch design agency, and in cooperation with the Radboud University 
Medical Center, we conduct a research on self-catheterization. 
 
We are interested in your opinion about a new product for self-catheterization since you are the 
expert or possibly a future user of the product. Feel free to provide us with a lot of feedback: there 
are no incorrect answers since it is about your opinion. 
 
We will deal with your information confidentially. 
 
We thank you in advance for your participation. 
 
Kind regards, 
Annika and Elin  
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Datum 
Date 
 
_____________________ 

 
Patiëntgegevens 
Patient information 

 
Initialen van uw naam 
Initials of your name 

 
_____________________ 

 
Woonplats 
City 

 
_____________________ 

 
Wat is uw leeftijd? 
What is your age? 
 
_____________________ 
 

Wat is uw lengte? 
What is your length? 
 
_____________________ 
 

Wat is uw gewicht? 
What is your weight? 
 
_____________________ 
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1 Medische gegevens en ervaring met zelfcatheterisatie 
Medical details and previous experience with CISC 

 
1.1 Sinds wanneer past u zelfcatheterisatie toe? 
 Since when have you been performing self-catheterization? 
 
_________________________________________________________________________________________ 
 

1.2 Wat is de reden dat u zelfkatheterisatie uitvoert? 
What is the reason for you performing self-catheterization? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 

 
1.3 Hoe vaak doet u dit per dag? *** Of indien u net start, hoevaak moet u dit gaan doen? 
How often do you perform CISC per day? *** Or, if you just started, how often do you have to do this? 
 
__________________________________________________________________________________________ 

 
1.4 Heeft u een probleem met uw ogen waardoor u slecht kunt zien? 
Do you have problems with your eyes, whereby you vision is limited? 

 
__________________________________________________________________________________________ 

 
__________________________________________________________________________________________ 

 
1.5 Heeft u een probleem met uw armen of handen, waardoor het lastig is om deze goed te 
gebruiken? *** Zo ja, kunt u kort beschrijven wat deze problemen zijn? 
Do you have problems with your arms or hands, which make it difficult to use them? *** If so, can you short 
describe what the problems are? 

 
__________________________________________________________________________________________ 

 
__________________________________________________________________________________________ 

 
1.6 Heeft u problemen met u rug/ schouders waardoor u moeilijk naar voren kunt buigen? 
*** Zo ja, kunt u kort beschrijven wat deze problemen zijn?   
Do you have problems with your back, neck or shoulders, which make it hard for you to bend forward? *** If so, 
can you short describe what the problems are? 

 
__________________________________________________________________________________________ 

 
__________________________________________________________________________________________ 
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1.7 Ik vind het moeilijk om de handeling van zelfkatheteriseren uit te voeren. (Wij bedoelen 
hierbij het uitvoeren van de handeling. Uiteraard is het vervelend dat u zichzelf moet 
katheteriseren) 

I find it hard to perform self-catheterization. (We refer to the act itself. Obviously it is bothersome that you have to 
perform self-catheterisation.) 
 

1 2 3 4 5 
Sterk mee oneens 

Strongly disagree 

 

   Sterk mee eens 
Strongly agree 

 
 
1.8 Wat maakt het lastig voor u? 
Why is it difficult for you? 
 
____________________________________________________________________________________________ 
 

___________________________________________________________________       □ Niet van toepassing 
                                                                                                                                                            Not applicable 
1.9 Ik vind het lastig om het ingang van de plasbuis goed in beeld te krijgen. 
I find it difficult to get the opening of the urethra into view. 
 

1 2 3 4 5 
Sterk mee oneens 

Strongly disagree 

 

   Sterk mee eens 
Strongly agree 

 

1. 10 Waar en hoe voert u de zelfkatheterisatie uit? [*** Indien u start, welke houding denkt 
u dat u zelfkatheterisatie gaat uitvoeren?] Omcirkel de afbeeldingen die het beste bij uw 
situatie aansluiten. Indien geen van deze afbeeldingen op u van toepassing is: gelieve uitleg 
te geven bij ‘Anders’. 
Where and how do you normally perform self-catheterization? [***Or if you start now, which pictures suit best?] 
Please circle the images that suit you. If none does, please specify on "Other". 

 
 
 
 
 
Anders: 

Other: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
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*** 1.11 Waar laat u de katheter na gebruik? Als u net start, waar denkt u dit te gaan doen?  
Where do you usually dispose of your catheter after use? If you are about start, where do you think you will dispose 
of the catheter after use?  
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________  

  
1.11 Heeft u een hulpmiddel gebruikt om zelfcatheterisatie te leren, zoals bijvoorbeeld een 
spiegel of een lamp, etc? 
When learning CISC, did you use a device to facilitate CISC, such as a mirror and/or a flashlight, etc.? 
 

_____________________________________________________________________________ 

*** JA  (YES)       NEE  (NO) 

1.12 Wat gebruikte u? *** Zo ja, wat gebruikte u? 
What did you use? *** If Yes, what did you use? 
 
____________________________________________________________________________________________ 
 

___________________________________________________________________       □ Niet van toepassing 
                                                                                                                                                            Not applicable 
1.13 Gebruikt u nog steeds een hulpmiddel? 
Are you still using a device to aid CISC? 

 
_____________________________________________________________________________ 
***JA (YES)        NEE (NO) 
 
1.14 Zo ja, welk(e) en hoevaak? 
If yes, which device(s) and how often? 

 
_____________________________________________________________________________ 
 
_____________________________________________________________________________ 
 
1.15 Zou het u helpen als u een hulpmiddel krijgt waardoor u zichzelf makkelijker kan 
catheteriseren? 
Would you be helped by a new device which makes self-catheterisation easier? 

 
_____________________________________________________________________________ 
 
_____________________________________________________________________________ 
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2. Vragen over het gebruik van het nieuwe apparaat 
Questions about working with the new device 
 

2.1 Hoe [*(makkelijk/moeilijk)] was het om het product te begrijpen na de 
demonstratie? 
How easy/hard was it to understand how the device works, after the demonstration? 
 

Heel moeilijk 
Very hard 

 

Moeilijk 
Hard 

Redelijk 
Okay 

Makkelijk 
Easy 

Heel makkelijk 
Very easy 

 
 
* 2.2 Hoe ervaart u het openen en het weer samenvoegen van de twee onderdelen van het 
product? 
How did you perceive the opening and assembling of the product? 
 

Heel moeilijk 
Very hard 

 

Moeilijk 
Hard 

Redelijk 
Okay 

Makkelijk 
Easy 

Heel makkelijk 
Very easy 

 
Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 

*** 2.2 Hoe is het voor u om het product open te maken?  
How was it for you to open the product? 
 

Heel moeilijk 
Very hard 

 

Moeilijk 
Hard 

Redelijk 
Okay 

Makkelijk 
Easy 

Heel makkelijk 
Very easy 

 
Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 

 
2.3 Hoe voelt het om het product op de toiletbril te plaatsen en het product daadwerkelijk 
op de toiletbril te zien zitten? 

How did it feel to place and have the product on the toilet seat? 
 

Heel moeilijk 
Very hard 

 

Moeilijk 
Hard 

Redelijk 
Okay 

Makkelijk 
Easy 

Heel makkelijk 
Very easy 

 
Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 



 
 
 
 

XV 

 

* 2.4 Hoe ervaart u het loskoppelen van het product en het daarna weer samenvoegen van 
de twee onderdelen voordat u het opbergt? 
How was it to demount the device and reassemble two pieces for storage? 

Heel moeilijk 
Very hard 

 

Moeilijk 
Hard 

Redelijk 
Okay 

Makkelijk 
Easy 

Heel makkelijk 
Very easy 

 
Motiveer uw antwoord: 
Please motivate your answer: 
 

___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
*** 2.4 Hoe is het voor u om het product te sluiten?  
How was it for you to close the product? 

Heel moeilijk 
Very hard 

Moeilijk 
Hard 

Redelijk 
Okay 

Makkelijk 
Easy 

Heel makkelijk 
Very easy 

Motiveer uw antwoord: 
Please motivate your answer: 
 

___________________________________________________________________________ 
 
___________________________________________________________________________ 

 
2.5 Hoe [*(makkelijk/moeilijk)] was het om de urinebuis zichtbaar te krijgen in de spiegel? 
How was it for you to get the opening of the urethra into view? 

 
Heel moeilijk 

Very hard 

 

Moeilijk 
Hard 

Redelijk 
Okay 

Makkelijk 
Easy 

Heel makkelijk 
Very easy 

 
Motiveer uw antwoord: 
Please motivate your answer: 
 

___________________________________________________________________________ 
 
___________________________________________________________________________ 
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*2.6 [*** 2.7] Hoe helder vond u de weergave van de urinebuis, voor het doel van zelf 
katheterisatie? 
How clear was the image you got, for the purpose of self-catheterization? 
 

Zeer slecht Slecht Redelijk Goed Zeer goed 
Very bad Bad Okay Good Very good 

 
Motiveer uw antwoord: 
Please motivate your answer: 

___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
*** 2.6 Hoe ervaart u het om de ingang van de urinebuis via de spiegel van dit product in 
beeld te krijgen, vergeleken met het product dat u momenteel (heeft) gebruikt? 
How was it to get the entrance of the urethra into view with this device, compared to what you are currently 
using/ have used before? 
 

Veel slechter Slechter Gelijk Beter Veel beter 
Much worse Worse Same Better Much better 

□ Niet van toepassing 
__________________________________________________________Not applicable 

Motiveer uw antwoord: 
Please motivate your answer: 

 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________  

 
 
*2.7 Hoe ervaart u de projectie van de spiegel (vergeleken met het product dat u 
momenteel (heeft) gebruikt)? 
How was the view with this device (compared to what you are currently using/ have used before)? 
 

Veel slechter Slechter Gelijk Beter Veel beter 
Much worse Worse Same Better Much better 

                                                                                             □ Niet van toepassing 
__                                                                                                                                                     Not applicable 
Motiveer uw antwoord: 
Please motivate your answer: 

 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________        
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2.8 * Hoe ervaart u het licht? *** Wat vindt u van het licht? 
* How do you perceive the light?  ***What do you think about the light? 
 

Zeer slecht Slecht Redelijk Goed Zeer goed 
Very bad Bad Okay Good Very good 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 

 
2.9 * Hoe ervaart u het licht van het product (vergeleken met het product dat u 
momenteel (heeft)gebruikt)? *** Hoe ervaart u het licht van het product, 
vergeleken met het product dat u momenteel (heeft) gebruikt? 

* How was the light in this device (compared to what you are currently using/ have used before? 
*** How was the light in this device, compared to what you are currently using/ have used 
before? 
 

Veel slechter Slechter Gelijk Beter Veel beter 
Much worse Worse Same Better Much better 

                                                                                           □ Niet van toepassing 
                                                                                                                                                      Not applicable 
Motiveer uw antwoord: 
Please motivate your answer: 

 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 
 
2.10 Wat vindt u van de automatische lichtfunctie?  
What do you think about the automatic light function?  
 

Zeer slecht Slecht Redelijk Goed Zeer goed 
Very bad Bad Okay Good Very good 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
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2.11 Wat denkt u van de afmeting van de spiegel?  
What did you think about the size of the mirror?  

 
Zeer slecht Slecht Redelijk Goed Zeer goed 

Very bad Bad Okay Good Very good 

 
Motiveer uw antwoord: 
Please motivate your answer: 

 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
2.12 Hoeveel ruimte had u om de zelfkatheterisatie uit te voeren? 
How much space did you have to perform the catheterization? 
 

Zeer weinig Weinig Voldoende Veel Zeer veel 
Very little Little Enough Much Very much 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 

_____________________________________________________________________________ 
 
_____________________________________________________________________________ 
 
2.13 Zou u het product na gebruik op een openbaar toilet weer in uw tas terugstoppen?  JA NEE 
Would you want to put the product in your bag after using it on a public toilet?   YES NO 
 

 Verklaar uw antwoord: 
  Please explain the reason for your answer: 
 ____________________________________________________________________________________ 
 
 ____________________________________________________________________________________ 
 
 

* 2.14 Welke handelingen zou u uitvoeren met het product voordat u het in uw tas zou 
doen? 
How would you "prepare" the product for putting it in your bag? 
 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________ 

 
*** 2.14 Hoe zou u het product schoonmaken voordat u het in uw tas stopt? 
How would you clean the product before putting it in your bag? 

_____________________________________________________________________________ 

 
_____________________________________________________________________________ 
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*** 2.15 Hoe ervaart u het loskoppelen van de twee onderdelen ten behoeve van het 
schoonmaken? 
How was it to separate the parts? 
 

Heel moeilijk 
Very hard 

 

Moeilijk 
Hard 

Redelijk 
Okay 

Makkelijk 
Easy 

Heel makkelijk 
Very easy 

 
Motiveer uw antwoord: 
Please motivate your answer: 

 
____________________________________________________________________________________________ 
 
____________________________________________________________________________________________  

 
*2.15 [*** 2.16] Hoe ervaart u het schoonmaken van het product? 
How was it to clean the device? 
 

Heel moeilijk 

Very hard 

 

Moeilijk 
Hard 

Redelijk 
Okay 

Makkelijk 
Easy 

Heel makkelijk 
Very easy 

 

Motiveer uw antwoord: 
Please motivate your answer: 

 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 

 
*** 2.17 Hoe ervaart u het samenvoegen van de twee onderdelen? 
How was it to put the parts back together? 
 

Heel moeilijk 
Very hard 

 

Moeilijk 
Hard 

Redelijk 
Okay 

Makkelijk 
Easy 

Heel makkelijk 
Very easy 

 
Motiveer uw antwoord: 
Please motivate your answer: 

 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________  

 

 
*** 2.18 Zou u de onderdelen loskoppelen wanneer u het product  
wilt schoonmaken?        JA   NEE 
Would you separate the parts for cleaning the product?   YES   NO 

 
Motiveer uw antwoord: 
Please motivate your answer: 

 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________  
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*** 2.19 Bent u geïnteresseerd in het aanschaffen van wegwerp 
‘beschermvellen’ om contact tussen het product en de                         JA                      NEE 
toiletbril te vermijden? 
Would you be interested in buying disposable protection sheets for                                           YES                           NO 
keeping the product from getting in contact with the toilet seat? 
 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________  

 

*** 2.20 Zo ja, waar zou u deze ‘beschermvellen’ deponeren na gebruik? 
If Yes, where do you think you would dispose of them? 
 

□ Toilet □ Sanitair zakje □ Prullenbak  □ Anders: ____________ 
      Toilet       Sanitary bag        Trash bin       Other 

 
  

3. Algemene vragen over het apparaat 
General questions about the device itself  

 
3.1 Wat is uw mening over de kleuren van het product? 
What do you think about the color of the parts?  

 
Zeer slecht Slecht Redelijk Mooi Zeer mooi 

Very bad Bad Okay Nice Very nice 
 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 

3.2 Hoe komt de vorm van het product op u over? 
How do you perceive the shape of the product? 
 

Zeer slecht Slecht Redelijk Mooi Zeer mooi 
Very bad Bad Okay Nice Very nice 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
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3.3 Wat vindt u van de materialen waarvan het product is gemaakt?  
What do you think about the materials of the product? 
 

Zeer slecht Slecht Redelijk Mooi Zeer mooi 
Very bad Bad Okay Nice Very nice 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 

 
3.4 Wat vindt u van de grootte van het product? 
What do you think about the size of the whole product?   
 

Te klein Klein Redelijk Groot Te groot 
Too small Small Okay Big Too big 

 
Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 

 
3.5 Wat vindt u van het gewicht van het product? 
What do you think about the weight of the product? 

 

Te licht Licht Redelijk Zwaar Te zwaar 
Too light Light Okay Heavy Too heavy 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 

3.6 Zou u dit product in uw tas meenemen?   JA  NEE 
Would you carry it around in your bag?   YES                   NO  
  

 Verklaar uw antwoord: 
Please explain the reason for your answer: 
 

 __________________________________________________________________________________ 
 
 __________________________________________________________________________________ 
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3.7 Hoe zou u zich voelen als iemand u met dit product ziet (niet tijdens het gebruik ervan)? 
How would you feel if anyone saw you with the product (while not using it)? 
 

Zeer 
oncomfortabel 

Oncomfortable Redelijk Comfortabel 
Zeer 

comfortabel 
Very uncomfortable Uncomfortable Okay Comfortable Very comfortable 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 

3.8 Hoe zou u zich voelen als u dit product in uw tas heeft zitten? 
How would it make you feel having the product in your bag?  
 

Zeer slecht Slecht Redelijk Goed Zeer goed 
Very bad Bad Okay Good Very good 

 
Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 

* 3.9 Wat vindt u van de verpakking? 
What do you think about the package? 
 

Zeer slecht Slecht Redelijk Mooi Zeer mooi 
Very bad Bad Okay Nice Very nice 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 

*** 3.9 Wat vindt u van de sleeve? 
What do you think about the sleeve? 
 

Zeer slecht Slecht Redelijk Goed Zeer goed 
Very bad Bad Okay Good Very good 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
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* 3.10 Wat is uw mening over de weergave van het product op de verpakking? 
What do you think about the display of the product on the package?  
 

Zeer slecht Slecht Redelijk Mooi Zeer mooi 
Very bad Bad Okay Nice Very nice 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 

 
*** 3.10 Wat vindt u van de kleur van de sleeve? 
What do you think about the color of the sleeve?  
 

Zeer slecht Slecht Redelijk Mooi Zeer mooi 
Very bad Bad Okay Nice Very nice 

 

Motiveer uw antwoord: 
Please motivate your answer: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 

 
* 3.11 Omcirkel de afbeeldingen die volgens u de meest aantrekkelijke textuur 
(maateriaalkeuze)  hebben voor het zelfkatheteriseer product en omschrijf (voorzien van 
het nummer van de afbeelding) waarom u deze afbeelding heeft geselecteerd: 
 Circle the images that you think have the most appealing surface for the self-catheterization product and explain 
the reason why on the lines below, together with the image number: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

1 2 3 

4 

5 
6 

7 
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*** 3.11 Zou u de stoffen sleeve gebruiken om het product in op te bergen? JA  NEE 
Would you use the sleeve for storing the product?           YES   NO 
 

Motiveer uw antwoord: 
Please motivate your answer: 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 

 
* 3.12 Omcirkel de afbeeldingen die u het meest aanspreken en omschrijf (voorzien van het 
nummer van de afbeelding) waarom u deze afbeelding heeft geselecteerd: 
Circle the images you like and explain the reason why on the lines below, together with the image number: 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

*** 3.12 Hoe neemt u uw katheters mee wanneer u de deur uit gaat? Of , indien u net 
gestart bent, hoe denkt u uw katheters mee te nemen wanneer u de deur uit gaat?  
How do you usually transport your catheters? Or if you just started, how do you think you will transport your 
catheters? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________  

 
*** 3.13 Wat vindt u van een opbergcase voor het gezamenlijk opbergen en meenemen van 
enkele katheters en het product? 
What do you think about having a package in which you can bring a few catheters with you?  
 
__________________________________________________________________________________________ 
 
____________________________________________________________________________________________________ 
 

  

1 2 3 
4 

5 

6 

7 
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4. Laatste globale vragen 
Last general questions 

 
4.1 Ervaart u het nieuwe product als een verbetering vergeleken met het het product dat u 
hiervoor heeft gebruikt? 
Do you feel the new device is an improvement compared to what you have used before? 
 
____________________________________________________________________________________________ 
 

___________________________________________________________________       □ Niet van toepassing                           
_______________________________________________________________________Not applicable 

4.2 Kunt u dit apparaat een cijfer van 1 tot 10 geven? 
Can you rate this device from 1 to 10? 

 
1 2 3 4 5 6 7 8 9 10 

Waardeloos 

Useless 

        Perfect 
Perfect 

 
4.3 Zou dit apparaat u geholpen hebben om zeflcatheterisatie sneller en beter te leren? *** 

Of, indien u net start, denkt u dat dit apparaat u gaat helpen om zelfkatheteriseren sneller 
te leren? 
Would this device have helped you to learn CISC faster and better? *** Or if you just started, do you think this 
device will help you to learn self-catheterization faster and better? 
 

Nee 
No 

Misschien 
Maybe 

Ja 
Yes 

 

Commentaar: 
Comment: 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 

 
4.4 Wat zou u maximaal willen betalen om dit apparaat te krijgen? 
What are you maximum willing to pay for this new device?  
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 

Hartelijk bedankt voor het invullen van de vragenlijst. Wij waarderen uw medewerking en 
zullen de informatie vertrouwelijk verwerken. 
 
Thank you for filling out this questionnaire. We really appreciate your help and we will confidentially deal with 
your information. 
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APPENDIX D – INTERVIEW GUIDE EXPERTS 
 

The interview guide that was used to collect expert opinions is presented here. The questions 

used only in Round 1 are marked with * and the questions that were used only in Round 3 are 

marked with ***. The questions with no marking were a part of both versions of the 

questionnaire. 

Interview guide experts Round 1 and 3 

First reaction on the aesthetics 

 

Look and feel 
 

 

Form 
 

 

Color *** and material 
 

 

Weight 
 

 

Other comments on 
aesthetics 

 

Intuitiveness 

 

Is it intuitive how to use 
it? 
 

 

Other comments on 
intuitiveness 

 

Size 

 

Mirror  

Total size  

Other comments on 
size 
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Light 

 

How is it perceived? 
 

 

(Blinding?)  

* Magnet control 
 

 

Other comments on 
light 

 

 Hygiene 

 

* How do you feel about 
putting the product in 
the purse/bag after 
using it? 
 

 

* How would you 
“prepare” it for putting 
it in the purse/bag? 
 

 

*** What do you think 
about the sleeve? 

 

Other comments on 
hygiene 
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APPENDIX E – IDEA SKETCHES 

Figure E.1 shows the sketches with numberings that were presented and discussed on the first 

client meeting.  

 

Figure E.1. The idea sketches that were presented at the first client meeting. 

1.1 1.2 

1.3 

2 3 

4.1 4.2 

1.4 

5.1 5.2 5.3 
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APPENDIX F – RANKING SCHEME 

The ranking scheme that was used to get a hint on which idea that was the best before the first 

client meeting in shown in Table F.1.  

Table F.1. Ranking scheme used to evaluate concepts before the first client meeting. 

 

Ranking of 
concepts 

             

Sketch   1.1 1.2 1.3 1.4 2 3 4.1 4.2 5.1 5.2 5.3 

              
Intuitive 5  3 2 3 3 2 3 4 4 4 4 3 

Hygienic 4  3 2 3 3 3 1 3 2 4 4 3 

Portable 3  5 5 5 5 5 5 4 4 1 1 3 

Simple 2  3 2 3 3 2 2 4 3 5 5 5 

Stable 1  4 3 4 3 5 3 3 4 5 5 2 

              

Total score:   52 40 52 51 46 41 55 50 54 54 48 

              

5=Very good              

4=Good   

3=Okay              

2=Bad              

1=Very bad              
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APPENDIX G – FUNCTIONAL TEST QUESTIONS 
 

The questions that were answered to evaluate the three prototypes from a functional 

perspective in Test round 2 are presented here.  

 
Q1. How do the sliding and rotating mechanisms work? 
 
Q2. Is there enough friction? 
 
Q3. Is the sliding smooth enough? 
 
Q4. Does it feel robust enough (the arms and the hook)? 
 
Q5. Does it feel safe to have on the toilet seat (is the hook long enough)? 
 
Q6. How is the placement of the batteries (center of gravity)? 
 


