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Preface

Change is often difficult  and can make people feel insecure. I 
believe that products and services are needed to guide and support 
people in this. The end result of this graduation project supports  
my vision to empower people in difficult changes and to turn their 
insecurities into confidence again, thereby making them happier 
and healthier in their social environment. 

In front of you is the final deliverable of my graduation project for 
the Design for Interaction master’s program at Delft University of 
Technology. This five-month project was done in collaboration with 
the Leids University Medical Centre, the National eHealth Living 
Lab and the pharmaceutical company AstraZeneca. 

This graduation project, including its combination of a user-centred 
approach with a medical and design engineering perspective, 
comprises the final chapter of my career as a student at TU Delft. 

This thesis describes the research I carried out to explore possibilities 
for electronic health (eHealth) interventions to motivate asthma 
patients to follow their prescribed medication treatment. I found it 
challenging to design for this topic, since I could emphasize with 
the users reluctance of taken medication daily. However, this also 
made it very interesting! Throughout this project, I have become an 
expert in the topic of asthma self-management in a short amount 
of time and gained new knowledge on the challenge of motivating 
people to change their behaviour. In addition, this project has 
shown me the rewarding nature of eHealth.  

I want to express my gratitude to everyone that supported me 
over the past months – firstly, to Valentijn Visch and Lyè Goto, 
who supervised the project. Valentijn, I want to thank you for your 
pleasant and positive feedback and for keeping me focused when 
needed. I have learned much from you regarding persuasive game 
design, and after every meeting, I felt inspired to start implementing 
your advice in practice. Lyè, thank you for offering a listening ear 
and your advice. I always felt comfortable during our meetings, 
and I could talk to you about the different facets of the graduate-
student life, including its peaks and valleys.

In addition, I want to thank both my coaches from my graduation 
internship: Astrid Bontenbal and Charlotte Poot. Astrid, I enjoyed 
our collaboration a lot; our sessions helped me find a focus during 
the start of my project. Charlotte, thank you for your enthusiasm 
and for believing in me. I could always go to you with questions, 
and you were immediately ready. I really appreciate this!

I offer a special thanks to all people who participated in the 
interviews and in the different user tests of this project. I could not 
have done this project without them. Lastly, I would like to express 
my graduate to my family and friends for supporting me each in 
their own way during this project!

Jasmijn de Boer

July, 2019



Summary 

Asthma is a chronic disease and is characterized by 
inflammations of the airways. Since there is no cure available 
yet, asthma treatment is aimed at asthma control, to minimize 
patients’ symptom experiences and to prevent patients 
of having exacerbations (lung attacks). A key driver in this, 
is the extent to which patients adhere to their prescribed 
medication treatment, also called ‘medication adherence’. It 
has been found that one third of Dutch asthma patients show 
poor adherence to their treatment. 

The client of this project, the pharmaceutical company 
AstraZeneca, has developed a smart inhaler in combination 
with an application. This technology makes it possible to 
measure medication adherence and present the adherence 
data to patients and healthcare providers. However, if the 
motivation of patients remains low to take their medication as 
prescribed, such interventions will likely not succeed because 
patients may ignore the reminders sent. Therefore, the aim 
of this graduation project is to develop a proof of concept 
for a self-management eHealth intervention that motivates 
patients to adhere to their medication treatment.

This thesis describes the development of Ademgenoot, 
an asthma self-management application connected to a 
smart inhaler. Ademgenoot uses narrative game-elements 
to motivate asthma patients to adhere to their prescribed 
medication treatment. In this, Ademgenoot focuses on 
the positive outcomes of taking the daily maintenance 
medication. Moreover, the application gives the patients the 
opportunity to try-out the daily intake of the medication, by 

offering them a six weeks challenge linked to a personal goal. 
During this period Ademgenoot visualizes the process of the 
medication intake in a playful way to make the effect of the 
medication visible and to prevent disengagement. At the end 
of the challenge, patients should have gained insights on the 
effect of the intake of the daily medication and their improved 
symptom control within their daily lives. 

The design process from investigating the user’s needs and 
values to various idea directions towards the final design will 
be discussed. In addition, this thesis includes the different 
research that was conducted to gain a better understanding 
behind patients’ motives to not follow their treatment,  the 
conducted research on the difficult step of motivating people 
to change their behaviour and the different user tests that 
were set up. 

A WhatsApp prototype was built to test the concept 
of Ademgenoot in practice. Patients received screens 
responding to their medication use for a couple of days via 
WhatsApp. The end user test delivered the proof of principle 
that the concept of Ademgenoot has the ability to motivate 
patients to adhere to their prescribed treatment. In addition, 
participants expressed to be enthusiastic about the concept 
and stated that they would like to use the application in their 
daily life. A positive side-effect appeared to be that some 
participants mentioned that it would help in the creation of 
a habit. 

Follow-up studies are recommended on finding additional 
ways to track the development of the patients’ daily wellbeing 
within the application. This and other recommendations are 
presented in the final part of this thesis.
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2.2 Asthma treatment

2.2.1 Treatment & Goal
Because asthma is not curable, treatment is aimed at 
minimizing symptoms and preventing exacerbations to 
enable patients to live an active and normal life. In other 
words, asthma symptoms should not negatively influence 
patients’ activities. 

The main goal of treatment is asthma control, which 
describes the degree to which the goals of therapy are met 
and which includes the relation between patients’ current 
control of symptoms and the future risk of exacerbations 
(Global Strategy for Asthma Management and Prevention, 
2018). Patients therefore should be able to keep their 
symptoms under control with medication and avoid triggers 
when possible.

Asthma control is incorporated into any definition of asthma 
severity, a term which describes the intrinsic intensity of 
the disease processes. The severity of a person’s asthma 
is ideally determined before initiating therapy in order to 
assess the level of medication treatment required to control 
symptoms and exacerbations. In order to do so, HCPs ask 
patients questions about their symptoms. Furthermore, such 
a diagnosis includes a physical exam, and patients often take 
a lung function test to detect how well they exhale air from 
the lungs (Figure 6). The classifications for asthma severity 
are intermittent, mild persistent, moderate persistent and 
severe persistent. 

A common misconception is that controlled asthma is equal to 
mild asthma and that uncontrolled asthma equates to severe 
asthma. However, it is important to distinguish between 
asthma control and asthma severity, since uncontrolled 
asthma is more common for persistent symptoms and 
exacerbations and may be easily improved (Cockcroft, 
1996). That is to say, patients with poorly controlled asthma, 
regularly experience exacerbations, may be easy to treat 
with small amounts of daily maintenance medication. This 
project therefore focuses only on asthma control. The types 
of medication used to treat asthma are described in the next 
section.

2.1 Asthma characteristics 
Around 300 million people of all ages are affected with asthma 
worldwide. This number is expected to reach 400 million by 
2025 (Braido, 2013). In the Netherlands, 641,000 people have 
asthma (Volksgezondheid en zorg, 2017), and it is the most 
common chronic disease among children. While research 
has demonstrated that asthma is a result of heredity and 
environmental factors, how those factors interact with each 
other and how they are associated with the development of 
asthma is not fully understood. 

Asthma is a chronic disease 

Asthma is a long-term lung condition characterized by chronic 
inflammation of the airways – that is, the inside walls of the 
airways, known as bronchial tubes, become swollen and 
inflamed. Figure 5 shows an illustration of asthmatic airways 
and normal airways. Because of this inflammations, the 
airways become extremely sensitive to triggers. When this 
increased sensitivity leads to a reaction, the muscles tighten, 
and the airway becomes further narrowed. Additionally, an 
overproduction of mucus occurs, clogging the bronchial 
tubes. When this happens, a person experiences an attack, 
also known as an exacerbation. 

Exacerbations are episodes characterized by a progressive 
increase of symptoms and a temporary decrease of lung 
function. When asthma symptoms are not treated, it can 
result in repeated attacks. Severe or persistent asthma 
attacks may eventually lead to irreversible damage to the 
lungs and permanently worsened airflow (Bousquet et al., 
2010; Rennard & Farmer, 2004). 

Symptoms & triggers differ per person 

The symptoms of asthma manifest themselves in episodes of 
wheezing, chest tightness, shortness of breath and coughing. 
Symptoms often occur at night, early in the morning or 
during activity. An asthma trigger is anything that brings on 
the symptoms of asthma in a person with asthma, and such 
symptoms and triggers differ for different people. Moreover, 
symptoms may increase as a result of an allergic reaction 
caused by allergens, such as pollen and dust mites, or by 
nonallergenic triggers, such as strong emotions and cold air. 
When symptoms are only experienced with physical effort, 
this is often called exercise-induced asthma. 

In addition, symptoms vary over time and in intensity, but 
even when symptoms may be absent for weeks or months 
at time, some degree of the inflammation is usually present.

Figure 5. Comparison of the normal airway and asthmatic airway (untitled 
from www.asthmafriendly.ca)

Normal airway Asthmatic airway Asthmatic airway
during Attack

Figure 6. Lung (Pulmonary) function can be used to 
diagnose  asthma
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Consequently, eHealth allows for more control by the patients 
and supports proactive patient participation. Therefore, 
eHealth has the potential to empower patients by allowing 
them to take an active role in their treatment, to gain a deeper 
understanding of their conditions and how to effectively 
manage them. This is a big advantage since patients who 
believe that they are in control of their own health (a facet 
of high empowerment) often have greater adherence to their 
treatment plan (Náfrádi, Nakamoto & Schulz, 2017). 

Empowered patients have control over the management of 
their condition in daily life. They take action to improve the 
quality of their life and have the necessary knowledge, skills, 
attitudes and self-awareness to adjust their behaviour and 
to work in partnership with others where necessary, to 

achieve optimal well-being

- Alkhaldi, Sahama, Huxley & Gajanayake (2014)

Some of the disadvantages 

eHealth also has some disadvantages, such as potential 
privacy and security issues, which could lead to the leakage 
of sensitive data. Moreover, patients may become frightened 
as a result of misinterpreting their medical data. Additionally, 
eHealth will likely be challenging for some population groups 
– in particular, people with low health literacy, which plays 
a key role in people’s ability to benefit from applications. 
Health literacy refers to the ability to obtain, process and 
act appropriately on health information (Mackert, Champlin, 
Holton, Muñoz & Demásia, 20014). In order to meet the 
needs of people with low health literacy, a different approach 
is needed, as such people struggle to follow medication 
instructions and to understand information. Furthermore, the 
elderly often lack the skills and experience necessary to use 
applications on their mobile phones, so mHealth will likely be 
difficult to implement. The elderly’s attitude towards using 
mHealth is often less positive. However, as this project does 
not focus on the elderly or on people with low health literacy, 
the use of eHealth is not seen as a barrier.

2.3.2 Self-management & eHealth 
After having gained a better understanding of field of asthma 
treatment and self-management, research was done to find out 
what eHealth is and what its advantages and disadvantages 
are. eHealth is considered to be a healthcare practice where 
ICT is used to provide care and can be described as: 

The use of health information systems and communication 
tools to improve management and delivery of healthcare, 
by making electronic medical records remotely accessible 

- Alkhaldi, Sahama, Huxley & Gajanayake (2014)

Opportunity for tailored interventions 
that offer control

In recent years, the number of people with a chronic disease 
has rapidly increased (Raghupathi & Raghupathi, 2018). 
This has resulted in a growing burden on modern health 
care systems, as HCPs struggle in finding sufficient time 
to manage the range of chronic conditions. Since asthma 
requires ongoing treatment throughout patients’ lives and 
patients need to be involved in different self-management 
behaviours, eHealth seems to be a perfect fit to support 
asthma patients in their self-management and improve the 
efficiency of the treatment. 
 
In addition, eHealth has the potential to improve disease 
control and adherence to treatment in asthmatic patients. 
This potential is especially promising when considering 
the fact that data can be obtained through a mobile phone 
connected to a smart inhaler, such as the Turbuhaler shown 

in Figure 11. This connection offers the opportunity to deliver 
tailored self-management interventions based on individual 
smart-inhaler use and thus increase each intervention’s 
efficacy (Bonini, 2018; Merchant, Inamdar & Quade, 2016). 

mHealth is a sub-segment of eHealth covering health 
practices that are connected to smart phones and tablets. In 
this project, mHealth is considered to be a healthcare practice 
in which a patient’s phone is used to support the needs of 
both patients and HCPs. 

With nearly everyone in possession of a mobile phone, apps 
in particular could enable effective low-cost interventions, 
especially when taking into account the unlimited scalability 
and availability of applications (Wu, 2016). Additionally, 
mHealth enables patients to store and monitor their own 
health data. Furthermore, they can access electronic health 
records on their personal mobile devices anytime and 
anywhere. 

“

Figure 11. The Turbuhaler uses reomote sensors to detect 
medication intake

“
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3.1 Types of nonadherence 
This project takes the same approach described by Horne 
et al. (2005), whose understanding of nonadherence 
acknowledges patients’ personal beliefs and their active 
decision-making in not following their treatment as prescribed 
as well as practical barriers that reduce their ability to take 
their medicines as prescribed. Nonadherence is therefore 
seen as a behaviour that can include intentional (motivation 
and beliefs) and unintentional (skills and abilities) causes. 

Additionally, the World Health Organization (WHO) (2003) 
defined three types of nonadherence: erratic nonadherence, 
intelligent nonadherence and unwitting nonadherence 
(shown in Figure 12). These definitions are integrated in the 
description of unintentional and intentional nonadherence 
below. 

Unintentional nonadherence 
Skills and abilities - practical

Unintentional nonadherence occurs when patients do not 
take medicines as prescribed as a result of factors beyond 
their control, such as these: 

• Forgetfulness
• Poor understanding of the drug regime 
• Language barriers 
• Poor inhaler technique 
• Poor recall of the consultation  

The WHO defined two types of unintentional nonadherence – 
namely, erratic nonadherence and unwitting nonadherence. 
Erratic nonadherence is often referred to as forgetfulness; 
patients have the intention to be adherent, but they simply 
fail to build the medication regimen into their daily life. For 
example, they may have changing work schedules or a 
chaotic lifestyle. 

On the other hand, unwitting nonadherence is the failure to 
understand the specifics and/or necessity of adherence. 
It is not in patients’ intention to be nonadherent, but they 
frequently forget instructions given by HCPs, and they may 
misunderstand the differences between the maintenance 
and reliever medications. This often has to do with a lack of 
knowledge. Unwitting nonadherence includes poor inhaler 
technique as well. 

Intentional nonadherence 
Motivation and beliefs - perceptual

As described before, patients’ attitude towards their illness 
and treatment often determines how they deal with their 
prescribed treatment. This is largely reflected in intentional 
nonadherence, which arises from the beliefs, attitudes and 
expectations that influence patients’ motivation to begin and 
persist with a treatment regimen. This type of nonadherence 
is described by the WHO as intelligent  nonadherence.

I find it hard to 

understand the 

specifications of 

my meds

I am so busy! 

I don’t want to take 

medication when I feel 

well

Unwitting Intelligent Erratic

Figure 12. The different types of medication nonadherence 
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3.2.2 Patient interviews

Method

To gain a more in-depth understanding of why patients may 
decide to not take their medication as prescribed, semi-
structured face-to-face interviews were conducted. Topics 
discussed included patients’ medication treatment, their 
attitude towards their treatment, their strategies for dealing 
with lower energy levels caused by asthma and their opinion 
regarding opportunities for the integration of eHealth. 

Each interview was recorded and used as an input for an 
on-the-wall analysis phase, which included all data sources. 
The transcripts were reviewed, and interesting quotes were 
selected and clustered into themes. The clustered themes 
and corresponding quotes can be found in Appendix C. 

Results

In total, six interviews were performed. Four students with 
mild to moderate asthma and two women with uncontrolled 
severe asthma were interviewed (Figure 17). The interviews 
took around 45 minutes each, and all took place at the 
interviewees’ homes. Analysis of the interviews led to the 
identification of several themes.

It became clear, that some patients easily say that they just 
forget to take the medication, but that there are often multiple  
personal motives to not take the medication as prescribed. 

 

Conclusion

While it has been debated that use of the reliever medication 
more than twice a week could indicate that asthma in 
uncontrolled, it seems that this is not how respondents 
experience it. 60% of the respondents use reliever medication 
more than twice a week. At the same time, only two out of 
the 20 respondents responded negatively to the question 
regarding whether they have their asthma under control. This 
could indicate that they do not feel the urge to adhere or to 
adapt to their treatment, since they believe their asthma is 
controlled. 

In addition, half of the respondents do not feel the need to 
take medication when they feel well, and more than 20% 
even perceive taking their daily medication as overuse. This 
could be caused by the fact that they experience asthma as a 
sporadic disease instead of as a chronic disease, which was 
confirmed by eight patients responding that their asthma 
feels episodic.

Additionally, this belief could reinforced by a lack of 
knowledge, since half of the respondents indicated a need 
for more knowledge about their prescribed medication 
(10/20). However, almost all respondents did indicate that 
they understood the need for anti-inflammatory medication. 
Nevertheless, since almost half of the respondents do not feel 
the need to take daily medication when they feel well, there 
seems to be a negative attitude towards using medication on 
a daily basis. 

In addition, all six interviewees mentioned personal events 
in which they felt asthma limited their performance – for 
example, visiting a restaurant, going on a ski holiday and 
playing sports. In addition to this, two of the interviewees 
expressed that the loss of control they felt, since they are not 
able to breath, during an asthma attack can be a frightening 
experience. 

However, the maintenance medication did not seem to be 
a logical response to the students’ experienced asthma 
symptoms. Even when their condition worsened, they 
mentioned using reliever medication more often to avoid the 
situation or to deal with the discomfort. For example, one of 
the participants mentioned using his reliever medication in 
certain periods more than six times a day, which resulted in 
heart palpitations. On the contrary, two of the interviewees did 
not change the frequency with which they used their inhaler; 
instead, they simply expressed becoming accustomed to 
their limited lung capacity. 

Living in the here and now
Some interviewees indicated that they preferred to have a bad 
day as a result of ‘living their life’ than to take responsibility for 
their condition. Some interviewees expressed wanting to ‘live 
in the here and now’ and that taking care of their asthma was 
not a priority for them. One of the interviewees, a student, 
stated that this included not wanting to pay attention to her 
disease: 

I don’t have a steady rhythm. I am a student. I don’t want to 
pay attention to it. I smoke occasionally, sometimes every 
day when it is summer, and I will feel my lungs for at least 

one week
- S.B. 

Unpredictability and dealing with the discomfort 
The interviews made it clear that asthma brings uncertainty 
to people’s lives. The interviewees mentioned that they often 
depend on uncontrollable factors, such as the weather or 
emotional triggers:

Stress will cause my symptoms to increase. I always bring 
my reliever, just imagining that something will happen while 

being in the university library
- F.D. 

“

“
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mentioned that for another study on eHealth, she had to fill 
in the ACQ multiple times, which made her realise that her 
asthma was actually never under control. 

Conclusion 

The two women who reported experiencing the full 
consequences of not taking their medication expressed that 
they did take their medication as prescribed. For them, the 
effect of the medication on their health and daily activities 
was clear. This clear effect was a strong motivator for them 
to take the medication, and they said that they felt no choice 
in this. 

For the other four interviewees, it seems that the consequences 
of not taking daily medication were not influential enough. 
While their asthma may bother them, they have learned to live 
with their limited lung capacity or to deal with the discomfort 
in other ways. Even when their asthma worsens, taking the 
maintenance mediation does not seem to them to be a 
logical response. Instead, the use of their reliever medication 
appears to be more convenient. This mindset seems to be 
amplified by a lack of knowledge of the exact specifics of the 
different medications and a lack of experienced effect of the 
maintenance medication on their lungs. Especially on days 
they feel good, they perceive it as not necessary to take the 
daily medication.

In light of the above, it is not surprising that patients may 
choose to not change their daily routine by incorporating the 
maintenance medication. If they believe that they function 
well enough without the medication and are not experiencing 
the effect of the medication on their health and daily living, 
they see no reason to change. 
As a result, it is important to make patients aware of the 
positive effects that the medication could have in their 

situation. Additionally, patients should experience the fact that 
incorporating the daily medication into their life will not limit 
them but rather that doing so will help them to get more out of 
life – showing them that they will not be limited because their 
inflammations decrease and that taking care of their health now 
will pay off in the future. 

Furthermore, the interviews indicate that it could be useful to 
make the disease process visual for patients and to incorporate 
personal events to stimulate patients to adhere to their treatment. 

Perceived necessity depends on the severity of symptoms
The two patients who suffer from uncontrolled severe asthma 
clearly expressed that not taking their daily medication was 
not an option because of the consequences: 

If I do not use my medication, I notice it. I have to take 
Foster three times a day, which is a combination of anti-
inflammatory medication and reliever medication. I can not 
afford to not do it... and that is why I manage to take it again

- A.L. 

This attitude is in contrast with the students who have mild 
to moderate asthma. Some students mentioned that they 
did not feel the need to take their medication if they did not 
experience symptoms or that they saw their medication as a 
last resort. Furthermore, it also became clear that people do 
not always link their experienced symptoms to their disease. 

Lack of experienced effect of the maintenance medication 
In addition, some of the interviewees expressed not 
being aware of the exact specifications of the different 
medications, but the interviews also indicated that the effect 
of the maintenance medication was not always visible to the 
patient:

I find it hard to feel the effect of the medication. I do notice 
it when I feel bad, but I don’t notice it when it goes well

- S.B. 

Personal goals as a motivator 
On the other hand, one of the interviewees mentioned that 
a personal event motivated him to take his medication 
as prescribed. Additionally, the importance of clear and 
personalized advice to motivate the intake of daily medication 
became clear in one of the other interviews. 

During indoor field hockey, I experience a lot of symptoms, 
in those periods I take my daily medication more often

- E.C. 

When I was diagnosed for the first time, I did not believe I 
had to take the medication daily. What nonsense. But my 
asthma deteriorated more and more, and at that moment, 
I had a doctor who said to me, ‘You have to take the 
medication for a while before it works. If you know a difficult 
time is coming, you have to take the medication a month in 

advance.’ These simple explanations really help
- D.H.  

Measurements and eHealth 
eHealth was especially seen as useful in setting reminders to 
take medication, in keeping track of the development of the 
disease and in communicating with an HCP. Some interviewees 
expressed to experiencing difficulties in communicating their 
disease progress with their HCP. They often do not remember 
how they felt weeks before the appointment. 

To keep track of their progress, some interviewees said that 
they would fill in data about their asthma if they did not feel 
well but that would forget to do so (or not want to do so) 
when they felt well. In this regard, recording their progress 
would make them feel like patients:

Of course, if it goes well, you tend to not fill in questions. 
But if it goes well, I don’t want to pay attention to it as well

- A.L. 

Additionally, different interviewees mentioned the importance 
of measurements such as the lung function test at the HCP 
and filling in the Asthma Control Questionnaire (ACQ). They 
reported that such tools made them aware of the severity 
and development of their disease. One of the interviewees 

“

“

“

“

“

Figure 16.   Interviews with asthma patients on living with asthma and 
their medication treatment
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with low consequences, which eliminates their motivation to 
persist with the treatment as prescribed. Such patients often 
underestimate the advantages of taking their medication 
and place strong emphasis on the disadvantages, such as 
interference with their daily schedule and the inconvenience 
of taking the medication in periods they feel well. 

2. Contemplation: The person is getting ready to   
 explore alternatives.
If patients become more aware of the positive impact the 
maintenance medication could have on their daily life or are 
aware of the negative consequences nonadherence behaviour 
may bring, a more thoughtful consideration of the advantages 
and disadvantages will take place. However, patients may still 
feel ambivalent towards taking the maintenance medication 
on a daily basis. 

3. Preparation: The person formulates intentions and   
 is ready to take action.
In this stage, patients are ready to take action. For example by 
integrating personal goals, as described in the field research, 
asthma patients believe changing their behaviour can lead to 
a healthier and/or more active life. 

4. Action: The person performs the new behaviour.
During the action phase, asthma patients have recently 
changed their behaviour and intend to keep taking their daily 
medication in the future. 

5. Maintenance: The person has sustained the new   
 behaviour 
In this stage, patients have sustained the behaviour of taking 
their medication every morning and evening for a given period 
of time (in this study, over the last 6 months), and they work 
to prevent relapse to earlier stages. 

4.3 behaviour change
Patients are required to take their maintenance medication 
twice daily, every morning and evening. Consequently, a shift 
needs to take place in patients’ belief that daily medication 
is not needed in their situation, towards incorporating 
the medication two times a day into their routine. Radical 
behaviour changes in which people are expected to deviate 
from their beliefs and implement new behaviours have a larger 
chance of not being successful: Such shifts require effort and 
conscious deliberation, and people can easily return to their 
previous behaviour (Kahneman, 2002). 

In order to understand the current state of research with 

regard to behaviour change, research was done in the field 
on how to motivate people to change their behaviour. This 
chapter includes how different methods and strategies are 
able to contribute to this project. 

4.3.1 Behaviour change stages
Change is rarely easy and often requires a gradual 
progression of small steps towards a larger goal. Two well-
known behaviour change models, with the goal of using this 
knowledge for the design, will be described in more detail in 
this section. 

The transtheoretical model of behaviour 
change 

The transtheoretical model of behaviour change (TTM), 
developed in the 1980s by Prochaska and DiClemente, is 
commonly used in research and clinical practices. Its use 
has shown that behaviour change is a process that requires 
people to go through several steps or stages of change. 
Movement between different stages is driven by two key 
factors: self-efficacy and decisional balance (the outcome 
of an individual’s assessment between the advantages 
and disadvantages of a behaviour) (Wagner, Burg & Sirois, 
2004). In addition, relapse (falling back to previous stages) 
is common. The different stages of change are described in 
more detail below (Figure 25): 

1. Precontemplation: The person has no need to change 
and is not ready to perform the new behaviour. 

In this stage, individuals are unaware of the problem. The 
previous research on motives behind nonadherence shows 
that patients may experience asthma as a sporadic problem 

Precontemplation

Contemplation

Preparation

Action

Maintenance

Termination

Figure 25.   Different uncertainty touchpoints

• The paper shows that reminders and feedback were 
implemented in almost all apps, however other gamification 
components (such as rewards, challenges and time pressure) 
were seldom implemented. Which is remarkable as elements 
such as point systems and achievements are easily to 
integrate. 
• The paper investigated the integration of behaviour 
change techniques and motivational interviewing was not 
implemented at all. This is remarkable as people’s personal 
beliefs play an important role in non-adherence. 
• In addition,  the researchers found that engagement scored 
worst. Which may result in the problem that individuals will 
use an app for a relatively short time period (Cook, Modena 
& Simon 2016). Therefore it will be important to provide the 
user of an engaging experience. 

These findings were included in the following research on 
motivation and behaviour change methods. 

6. Termination: The person has no desire to return to 
the old behaviour and is certain to not relapse.

In this last phase, patients have no desire to return to their 
previous behaviour of not integrating the maintenance 
medication into their lives and are certain to not fall back on 
their old behaviour. This stage is rarely reached, and patients 
tend to stay in the maintenance stage. 
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Fantasy inhaler: ‘Flame your asthma’
The second concept is focused on provi¬ding the patient a 
feeling of empowerment. Post-its pertaining to making the 
intake ‘tasty’ and ‘glitter smoke’ were combined into a breath-
changing inhaler. 

Concept: Since it is hard for patients to notice the effect of 
the medication, the effect is made visible in a far-fetched 
way. When the patient has used the maintenance inhaler 
and exhales, his or her breath is coloured and sparkled (i.e. 
the flame). This to communicate a message: Using the 
maintenance inhaler empowers the patient. To change 
someone’s breath would be difficult, but the idea of visualizing 
the effect to make the patient feel stronger is powerful. 

Keychain inhaler: ‘Puff & Go’
The third direction is focused on making inhaler use an easy 
daily habit. Post-its of a ‘daily ritual’ and using the inhaler as 
an ‘implant in a human’s body’ were combined. 

Concept: In this concept, a mobile phone detects the 
patient’s routine or notices when the patient is waiting – for 
example, when the patient makes coffee at 07:00. In such 
cases, the inhaler’s alarm goes off to remind the patient to 
take the medication. Because this concept takes the form 
of a key chain, the user will always have it nearby, including 
when not at home. This prevents the user from not taking the 
medication because of an irregular lifestyle. 

5.2 Ideation

5.2.1  Ideation round 1: Creative session

During the research phase, a creative session was organized 
with industrial design students. The conclusions from the 
research phase had not yet been drawn, and students were 
asked to use their own imagination and common sense.

Method

A creative facilitation session took place with six industrial 
design students. During the session, the students 
brainstormed this question: ‘How can asthma patients 
be motivated to use their maintenance medication daily?’ 
T¬¬his session was used to get the inspiration flowing, and 
the participants were told to speak freely and to distinguish 
themselves from existing ideas. 

Participants generated ideas with the method of absurd 
questioning, whereby three different parts of the sentence of 
the problem statement are replaced with three totally different 
words. For example, ‘asthma patients’ is replaced with ‘Micky 
Mouse’. ‘Use’ is replaced with another verb such as ‘sing’ and 
‘daily medication’ is replaced with, for example, the word ‘car’: 
’How can Mickey Mouse by motivated to sing in the car daily?’ 

Results

Multiple brainstorming rounds on different absurd questions 
took place, and ideas were written down on post-its. The post-
its created by the use of absurd questioning were eventually 
translated back to the actual problem statement, and in the 
end three concepts were presented (Figure 31). 

The first concept focuses on relatedness, the second on 
visualizing the effect of the medication and the third on 
making the intake as easy as possible. 

Stef Stuntpiloot: ‘Pass on the puff’
This concept is focused on making the interaction of the 
daily intake fun. Ideas were generated by applying principles 
from Russian roulette to changing the patient’s passwords 
every day and only providing the password of Netflix after the 
usage of the inhaler. Eventually, the Russian roulette post-it 
was combined with a post-it relating to peer pressure, which 
resulted in the game application: ‘pass on the puff’. 

Concept: A group of asthma patients is formed within an app, 
and each patient is able to use his or her inhaler only when the 
previous patient has used his or her medication. After this, it 
is the next patient’s turn to ‘pass on the puff’. Because of this 
principle, different asthma patients depend on each other: 
When one patient does not use the medication, the patients 
after him or her are not able to use their medication. 

By using game elements, integrating social control and 
making patients responsible for each other’s medication use, 
patients should feel motivated to take their medication on a 
daily basis. 

Figure 31. Pictures taken during the creative session  
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risk for exacerbations’, and patients then rate their preference 
on that scale. This is done to explore the potential facilitators 
and barriers to taking the medication as prescribed. In 
addition, patients are asked about personal goals that could 
motivate them to take the daily medication. 

In addition, patients are provided statements pertaining 
to the specifications of their treatment – for example, ‘the 
reliever medication treats the chronic inflammation of my 
asthma’. Patients are asked to respond to these statements 
with ‘true’ or ‘false’, and they then receive the right answer 
with information on each question. 

By completing different tasks, the app environment grows, 
creating a living wallpaper in a theme chosen by the patient. 
After completing all the questions, the patient is asked the 
final question: ’Do you commit to the six-week challenge?’ 

Figure 32 shows the results of the ideation on supporting the 
intention to uptake the daily medication. 

5.2.2  Ideation round 2: stages of change

The inspiration from the creative session provided many 
different ideas on how to create a fun experience, how to 
communicate the clear effect of the medication and how to 
make the daily intake less of an effort. The different ideas 
were used as inspiration for the next round of ideation.  

While the creative session was set up without input from 
any research data, in the next step, the conclusions from the 
research phase were implemented. This was a relatively short 
phase and was used to generate as many ideas as possible 
to use in the final concept. The insights from Figure 29 have 
been translated into three concept directions.  

Intention: ‘An exploratory trip’
When patients are diagnosed with asthma, their HCP advises 
them to download this app. Since patients have a lot to 
process during their appointment with the HCP, they may 
not be aware of the exact specification of the medication 
afterwards; therefore, this direction explores patients’ motives 
to take the medication and provides them knowledge about 
their treatment. 

Patients are provided contrasting statements such as ‘not 
taking my medication on a daily basis’ versus ‘lowering my 

Behaviour change MhealthField research Methods

Support 
behaviour 
intention

Clear 
knowledge

Personal goals

Motivate 
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Figure 32. Intention: ‘An exploratory trip’

Try-out period
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Action: ‘Gain control’
After the patients’ personal motives for change 
are explored, this direction is focused on 
motivating them to perform the action. In this 
stage, patients work towards personal goals that 
they filled in earlier (e.g. taking city trips with less 
asthma symptoms). 

The patient works towards this goal for the 
following six weeks. During this process, the 
development of the effect of the medication is 
made visible – for example, by using a metaphor 
(bad/good weather), by presenting a visualisation 
of how the lungs change or by collecting points 
to stimulate the daily intake. At the moment the 
patient uses the inhaler, the game world changes. 
This offers the patient a sense of direct experience 
and feedback on his or her progression towards 
the personal goal. The changes in the game 
world are linked to the automatic registration of 
the patient’s maintenance medication use. 

Figure 33 shows the results of the ideation 
on supporting the action of taking the daily 
medication. 

Sustain: ‘My diary’ 
This direction is focused on making patients aware of 
the positive effect the daily medication can have on 
their life and involves around the question: ‘What’s in 
it for me?’ 

For a period of 6 weeks, patients have to record the 
symptoms and triggers they experience. That data 
is represented in a way that gives patients a clear 
overview of their triggers and the development of their 
symptoms over time. At three different moments, the 
patients are asked to provide the app with elaborate 
feedback on how they feel (i.e. after 1, 3 and 6 weeks). 

By keeping track of the triggers and symptoms 
experienced over time, patients can (hopefully) 
become aware that the maintenance medication helps 
them to feel and perform better after some weeks 
– that they experience fewer symptoms and that 
their need to use the reliever medication decreases. 
Moreover, the logging of symptoms and triggers will 
also provide the patients with new insights regarding 
their asthma. 

In the end, the increase of the medication intake 
in combination with the decrease of experienced 
symptoms should motivate patients to proceed with 
the treatment in the future. 

Figure 34 shows the results of the ideation on 
supporting the patient to sustain the behaviour of 
taking the daily medication. 

Behaviour change MhealthField research Methods
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Figure 33. Action: ‘Gain control’
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5.3.1 Intermediate concept 

In light of these requirements, an intermediate 
concept was developed and discussed with different 
people. The discussions of this concept have led 
to new insights that were used to shape the final 
concept. See Figure 36. 

The intermediate concept was designed in the 
following way:

1. The patient indicates a personal goal to work
  towards in the coming six weeks and  
 commits to the 6 weeks challenge. 
2. The environment of the app is linked to
 that personal goal. There are a number of  
 themes: seasons/sports/cities.
3. The maintenance medication is linked to app 
 (through Bluetooth and remote sensors), and 
 the environment becomes richer as they  
 consistently take their medication. In addition, 
 the character in the app gets closer to the  
 ultimate goal.
4. The reliever is linked (through Bluetooth and  
 remote sensors) to the moment the person is             
 asked to give feedback on triggers and  
 symptoms.
5. A graph gives a clear overview of medication  
 use and trigger events over time

A challenge was to communicate the effect of 
maintenance medication. One of the most important 

5.3 Conceptualization
This section describes how the various insights from the 
research phase and the ideation phase were integrated into 
one concept.

In order to deal with the complexity of integrating all insights, 
the following points were developed as requirements with 
which the concept had to comply.

Requirements

1) Support intention – Motivational interviewing 
 a. Education about different medications to   
  clarify misconceptions 
 b. Personal goal setting to show the patient’s   
  what’s in it for the patient 
 c. Six-week try-out period because the    
  maintenance medication needs time 

2) Support action – The game world
 a. The game must be rewarding if the desired   
        behaviour is carried out and punitive if the   
  desired  behaviour is not carried out
 b. The game must make it possible to visualize   
  the effect of the medication use 
 c. The game must work as a memory aid. The  
  daily intake must be clearly visible on a   
  timeline (e.g. ‘Did I take my medication today  
  or not’) 
 d. The game must contain elements that   
  makes  it fun to use the app. 

3) Support to sustain – Evaluation moment   
 The app must visually represent two important   
 processes:

 a. The intake of daily medication
 b. The long-term effect on daily well-being
 
 If the user uses the app for six weeks, there must be  
 insight that there is a clear link between a and b. This  
 should increase the intrinsic motivation of the patient.

User builds environment 
by being adherent.

 After 3 (hat-trick) days 
of daily maintenace 

medication, a  new visual 
element is added in the 

environment

When the reliever 
medication is detected, 
and the user opens the 
app, the user  is asked 
to provide feedback on 
the experienced trigger 

event 

The insights on 
medication intake and 

triggers are blurred. 
This to make the user  
curious and stimulate 
the user to fill in the 

feedback. 

Trends will be 
revealed later. 

When maintenance 
medication has had 

time to work 

Different personal 
goals, different ‘living’ 

environments

1&2: Set-up 3: Maintenance meds 4: Reliever meds
5: Trends on 

Reliever & Maintenance 

Figure 36. Explanation of the intermediate concept
Figure 35. Discussion with Sander Hermsen (expert on behaviour 
change) about the 3 different concept directions and important 

take-aways for the creation of the concept
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5.3.2  Concept 

The intermediate concept made it clear that a suitable 
metaphor had to be found. That metaphor needed to have a 
strong link with the disease experience and to communicate 
the negative effects of not using the maintenance medication 
as well. Next to this, the concept should include more game 
elements. 

In the intermediate concept of the app, the emphasis was on 
the personal goal. In the following concept, the need for self-
care by taking the maintenance medication is the focus of 
the game to reach the personal goal.

The new concept uses the metaphor of breath and water, 
using a character named Brad, who can get into trouble by 
falling into the water. By taking the medication properly, the 
patient immediately takes care of Brad. If medication is not 
used, Brad will run out of breath (see Figure 38). 

As described in the previous section, to provide feedback on 
triggers through the use of the reliever was included in the 
storyline. 

The various elements of the app are explained in more detail 
on the next pages. 

Explanation of different elements used 

The different elements are described according to the 
requirements described in the introduction of this chapter 
(5.3). 

Support intention – Motivational interviewing 
The different medications will be explained in the set-up. 
After the necessity and positive impact of the daily intake 
are explained, patients are offered a six-week challenge of 
adherence, which is linked to a personal goal. After accepting 
the challenge, they enter the game world. 

Support action – The game world 
The breath-cloud character, Brad, moves automatically 
towards the goal of being adherent for six weeks. As the time 
proceeds, he moves closer, regardless of whether the patient 
is adherent or not. However, the patient is in control of how 
the character (and indirectly the patient) reaches this goal. 

solutions in this concept is to link the feedback moment on 
triggers and symptoms to the use of the reliever. This has 
two important aspects: It is a clear moment when people 
experience triggers and symptoms, and the use of the reliever 
will become less necessary after a few weeks, which clearly 
demonstrates the effect of daily medication. In other words, 
the requirements of point 3: the intake of daily medication 
and the long-term effect on daily well-being are both included 
in this concept. 

Evaluation intermediate concept:

However, when the concept was evaluated with students and 
professionals, it appeared that the concept had a number of 
requirements that were not met:

• The person is rewarded for taking medication but is not 
confronted with the negative consequences of not taking 
the medication. Immediate feedback of not taking is missing 
(requirement 2a).
• One of the most important shortcomings was that the app 
did not contribute enough to the awareness process. The app 
did not show that the changing landscape is directly related 
to the quality of the user’s lungs (2b). 
• There are not enough game elements: If the users do not 
use their medication for a few days, nothing changes in the 
environment of the app. Because this does not really have 
consequences, there is only stagnation; the person can easily 
lose interest, and the goal is not achieved. (requirement 2d)

In addition, the reliever medication use was not integrated in 
the storyline. 

The use of themes linked to a personal goal was rejected 
because of the above mentioned. 

Integrating the reliever to make the long-term effect of the 
maintenance medication clear was included in the final 
concept. 

Figure 38. Narrative is inspired by the feeling of not being able to breathe
Figure 37. Discussions about the different elements used in the 

intermediate concept took place
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Confrontation with negative and positive consequences: 
The automatic logging of the maintenance medication 
acts as a bridge to the goal: Brad is able to walk when the 
medication is used. However, when the patient does not take 
the prescribed medication, Brad falls into the water. 

Visualize the effect of the medication use: Missing the 
medication once is not catastrophic: Brad hangs on, halfway 
in the water. However if the person’s medication intake 
remains negative, this has a negative impact on the game 
world. Brad sinks deeper into the water, and the weather and 
environment becomes worse, which has an impact on Brad, 
who becomes weaker. On the other hand, being adherent 
positively influences the weather and environment in the 
app, and this in turn has a positive influence on Brad, who 
becomes stronger. See figure 39 for the interval times. 

Clear overview of medication intake: Since every day is 
connected to a stick, the daily intake of patients’ medication is 
clearly visible. Every week, Brad stops by an island, where the 
patient receives a weekly report that provides the medication 
use in a descriptive way. 

Game elements to make it fun: The storyline includes 
progression and regression, and sometimes a random reward 
is waiting in the game, as an extra incentive. In addition, when 
the app is closed, Brad virtually continues living in the app. 
The patient remains responsible for the well-being of Brad. 
In addition, a fish/piranha enters the water if the reliever 
medication is detected. 

Support to sustain  – Evaluation 

The intake of the daily medication: See Visualization effect 
of medication use described at the action stage. 

The long-term effect on daily well-being: When the reliever 
medication is detected, the person is asked to provide 
feedback on the trigger event. If the person does not fill in the 
feedback, a piranha enters the water. If the person fills in the 
feedback, a friendly fish replaces the piranha. The presence 
of a piranha, a threat, reflects that the person is bothered 
by asthma symptoms in the real world. However, when the 
patient pays attention to this moment, this feedback can 
be used to provide the person with personalized trends and 
becomes a friendly fish. Towards the end of the six weeks, 
and when the patient uses the daily maintenance medication, 
the number of piranha/fishes will probably decrease and a 
bright environment appears with a strong character. Or the 
other way around; if people did not take their medication, this 
will reflect in a weak character and bad weather, with a lot of 
trigger events. 

In the end of six weeks, the users are provided with statistics 
regarding their maintenance and reliever use (these are 
automatically saved), and the user is provided with an 
overview of the experienced trigger events. Which has 
probably decreased over time, if the user has increased his 
use of the daily medication. This overview is used as evidence 
to support the benefits of the daily intake of the medication 
use on a person’s life. 

The challenge 

Set up: Personal goal & Commitment 

Methaphor: Interactive timeline with the 
metaphor of breath and water. The environment 
and character Brad represent how the person is 
doing.

Character: ‘Brad’ cloud moves towards goal is 6 
weeks. Every week a report is provided with the 
process. 

Maintenance medication: Bridge towards goal 
when being used. Otherwise character falls into 
the water 

Reliever medication: Threat if user does not pay 
attention to the  feedback, otherwise friend.

Nonadherence: Not protected/weak & bad 
weather 

Adherence: Well protected/strong & good 
weather 

Statistics: Evaluation moment 
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5.3.3 Usertest round 1

Method

A paper prototype was created for all the different screens 
that appear in the app. The education on the reliever and 
maintenance medication was not worked out but instead 
was provided on a paper sheet and verbally communicated 
to the participants. 
 
A step-by-step scenario was used to let people walk through 
all the different elements of the concept. The participants 
were asked to think out loud. The elements used in the app 
were not explained to the participants beforehand in order 
to determine if the visualisations were understandable and 
intuitive. Figure 40 shows a couple of the created cards.

The paper prototype consisted out the following elements:
• Personal-goal setting
• Character walks and falls a couple of times 
• Changes in weather and character 
• Feedback form for trigger moment
• Weekly report
• Random rewards
• End report 

Afterwards, subjective measures with a five-point Likert-
type scale on satisfaction and usefulness took place, and an 
open conversation was held concerning likes, dislikes and 
recommendations. The outcomes of the closed questions on 
satisfaction and usability are provided in Appendix F. 

Results

A user test took place with four patients with asthma (20–25 
years old), who were all prescribed ICS. The tests took place 
with one individual at a time and lasted around one hour 
(Figure 41).

Positive
• Participants liked the challenge of adhering for six weeks. 
Working towards something, instead of being on an endless 
journey, was perceived as positive. 
• The storyline that reflects the user’s behaviour and effect of 
the medication was clear and perceived as fun – especially 
in combination with the statistics, which made the progress 
more concrete. 
•In addition, two people did not know the exact specification 
of their medication, and the explanation of the differences in 
medication prior to the test was seen useful. 
• All participants expressed that they would like to use the 
application to manage their medication. 

Most important points of attention
• Three participants found it difficult to identify a personal 
event linked to the duration of six weeks. They thought the 
commitment to the goal of being adherent for six weeks 
would already provide enough motivation. 
• Additionally, the cloud character was perceived a bit childish 
by two participants. However, all four expressed enjoying the 
use of the character. 

Figure 39. A schematic overview of the flow of the different steps of 
the applications 
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• One participant mentioned that it would make more sense 
to provide the overview of a week instead of three days. 
• Some of the participants expressed that they would like to 
have more static data of their medication use alongside the 
visual overview. 

Conclusions 

One of the participants mentioned that it would be more 
logical to see the whole week overview, instead of three 
days. A weekly overview is indeed more clear than a 3 days 
overview. Participants are able to see the island they need to 
reach and it  will give participants a better  impression of how 
their medication intake goes. This will therefore be changed 
in the concept. 

The visualisation of the character appears to be a matter 
of taste, but the character should not negatively affect the 
experience. Therefore, it was decided that people should 
have two options (and maybe more in the future). 

The  weekly report now consist of a lot of texts. Participants 
explained that they liked the statistics in the end since it 
provides a clear overview of their intake. Therefore the weekly 
report will be adjusted to provide the user of an abstract 
version of their medication use and trigger development as 
well. 

Persons expressed to find it hard to come up with an event that 
is linked to six weeks. However when talking about personal 
moments, they were able to come up with different situations 
they would like to experience less symptoms. However this 
is not always a specific event (such as an upcoming holiday 
trip), but can also be more intertwined in their daily life. 

One person expressed that he would like to experience less 
symptoms when visiting his parents or when arriving at the 
university after cycling. Therefore it should be possible to 
to not frame the personal goal as an event that will happen 
in 6 weeks,  but that this could also be a more general daily 
situation, where people would like to work on. 

Figure 41. The concept was tested with a paper prototype on 
four students with asthma

Figure 40. Part of the different screens created for the user test 
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5.3.5 Adjustments

After the user test and feedback of different 
stakeholders, some adjustment were made to 
the concept. 

The timeline of three days was changed into 
a week overview (Figure 42). Next to a cloud 
character a more  ‘human’ like figure that 
becomes stronger, filling his longs, was created 
(this to provide the users of a different option). 
Also the colour scheme was adjusted, to make 
the overall look of the app a more grown-up 
(Figure 44). Additionally, the trigger feedback 
form was adjusted and the text was replaced 
with icons. Prior to this test, this was not yet 
been worked out. 

Next to this, the weekly reports conclude a 
more statistic overview of the medication intake 
(Figure 43) . Finally,  the personal goal does not 
have to be a personal event that is linked to the 
6 weeks period. 

The storyboard on the next page shows the final 
concept: Ademgenoot. 

5.3.4 Feedback from  stakeholders 

The concept was presented to two persons of AstraZeneca 
(digital health functionary and the head of intelligent of 
pharmaceuticals). They liked the idea of the six weeks 
challenge and the interactive story. AstraZeneca expressed 
to see the concept fit 40-55 age people as well. They did 
express that the communication about the visualisation of 
the piranha/friendly fish should be made very clear, since this 
may discourage the use of the reliever medication too much. 
In addition, they would like to see the concept tested with a 
wide range of people, to make sure that medical data will not 
be misinterpreted. 

That the concept would fit a wider target group also became 
clear when the concept was presented to three people from 
the Longpanel. They do not fit the scope of this project, since 
they are all three adherent to their prescribed medication. 
However, they expressed to like to use the concept in 
managing their medication. They liked the visualisations of 
the medication use, including the character, which was not 
perceived as childish. 

Additionally the paper prototype was demonstrated to a 
practice nurse. She expressed to be enthusiastic about the 
concept. Furthermore she pointed out that the app cannot 
promise people that they will experience less symptoms or 
use their reliever less, however there will be a high likelihood. 
Expectation management at the start and uptake in the end 
about the results will be important. The HCP should be aware 
if the patient does not experience any improvements. 

Figure 42. The visual overview was changed
 into a weekly overview and the colour scheme was 

adjusted

Figure 43. The redesign of 
the weekly report

Figure 44. A second character was  developed 



86 87

(1) Myrthe is used to her limited lung capacity and uses her 
reliever often 

(2) The doctor says ‘Give the Ademgenoot 6 weeks challenge a try’

(3) Myrthe sets a personal goal and a daily alarm (4) Myrthe starts to take the daily medication with good cheer 

(5) But, during a fun week with friends, Myrthe forgets........ She is 
motivated to uptake the daily medication again, because of Brad. 

(6) Myrthe uses her reliever and is asked to provide feedback 

(7) Ademgenoot reflects that she is on track again with her daily 
medication and is doing a good job  

(8) After six weeks, she sees and experiences that she has more 
control over her symptoms 

5.3.6 Storyboard ademgenoot 
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Procedure 
Participants received a message daily through WhatsApp 
with the question if they used medication. In result of the 
answers of the participants, they received a personalized 
image of the screen that resembled the screen they would 
see if they used the app.

At the end of the five days a face-to-face interview took 
place with each participant. This interview consisted of the 
following parts (The questions can be found in Appendix H):

1.  A discussion about the experience of receiving   
 the screens the last couple of days, on    
 understandability, motivation and impact on the   
 participant’s daily life.
2.  After discussing the experience of receiving the   
 screens, the whole concept was walked through   
 with the participants. Because not all parts of the app 
 were included in the WhatsApp prototype. Several   
 additional questions were asked on the following   
 subjects:
 a. Motivation & “gaming” experience
 b. Perceived control over asthma
 c. Usefulness

Results 

Ease of use 
Easy to use: All four participants indicated that the app was 
easy to understand. When they received the screens, two 
participants had not linked the ‘days’ to the ‘sticks’. They 
only saw that the character progressed when they took their 
medication. During the final review of the received screens, 
this immediately became clear, and they found this easy to 
understand. They thought that if they actually would use the 
app on their phone, this would also be clearer than receiving 
images on WhatsApp. Furthermore, all elements of the app 
were experienced as clear.

No negative feelings:   Participants indicated that they had not 
experienced it as a nuisance to pass on their use of medication 
and to open visualizations for five days. In addition, all four 
participants said that they thought it was helpful to be more 
aware of their asthma for a while because they often forget 
to pay attention to it. Furthermore, one participant mentioned 
that this was related to the fact that the app had no medical 
appearance. They thought this would also apply to the 
intended use of the app for six weeks. The four participants 
also said that because most of the app’s features happen 
automatically, the participants would experience its use as 
easy. Next to this, all participants indicated that they wanted 
to use the app for a longer period of time.

I thought it was great that I was working on it. I was normally 
not busy with it. I am now aware that I am more tired and 

more stuffy
- A.B.  

1. Maintenance medication: Screen included character  
 falling in the water (answer = no) or character walking 
 towards the island (answer = yes). Next to this, small  
 changes in the weather or character took place every  
 other day (good or bad changes). 
2. Reliever medication: If participants used their reliever  
 medication (answer = yes), they received an additional 
 screen asking about their trigger event. If participants 
 did not use reliever medication (answer = no), no   
 additional screen was sent. 
3. On the last day, participants received a report with a  
 schematic overview of their medication use and   
 triggers in addition to the visual overview. 

Benefits 
In this way, the participants are able to experience the 
following: 
• Daily visualizations of their medication use on their phone
• The use of the application in their everyday context 
• The setting of a challenge 

Drawbacks
• Lacks the experience of automatically recording medication 
use and therefore asks for more effort of the participants 
• Extra control of researcher, this can influence the experience 
and motivation of the participants to take their daily 
medication. 

6.1.2 User test 1 

Method 

The user test took 5 days. An interview (duration: 1.5h) took 
place at the end of the 5 days period. 

Participants 
A poster was created to recruit participants and it was placed 
on different channels (see Appendix G). Two participants 
were selected who indicated that they were not at all adherent 
to their medication and 2 participants were selected who 
indicated that they sometimes forgot to take the medication, 
but that they did recognize themselves in the statements of 
the poster (I find it hard to feel effect/I don’t need medication 
when I feel well/I am very busy). 

Material
Prior to the test, the participants received a document on 
their mail with a short explanation of the different medication, 
a brief introduction of the concept and the explanation 
about the communication of their medication use in the 
upcoming days. The participants used their own telephone 
to communicate their medication use and to receive images 
from the researcher via WhatsApp. The interview that took 
place later was recorded. Furthermore, the personal images 
of the different screens the participants had received were 
print out to discuss during the test and a Powerpoint was 
used, which included all the different steps of the concept. 

“
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I didn’t really look at the pictures. I mainly want to make it 
every day. I would find it annoying if one of those wooden 

sticks was up. That just has to be all straight
- T.M.

Motivation and medication use 
One-week and six-week challenge: Three participants said 
that they had taken their medication more in recent days 
than they did before. One indicated that she only occasionally 
forgets to take her medication and that her intake stayed the 
same. 

One of the participants stated that the extra control of the 
researcher was the biggest influence in this. In contrast 
with one of the participants that expressed to feel most 
triggered by the story. She responded negative on almost 
all the messages of the researcher (four out of five), but the 
grey images of the character sinking in the water, made her 
realize to take better care of herself and motivated her to take 
her medication in the evening. The other two participants 
indicated that reaching the goal of the island and to not miss 
a day were the biggest motivators during the 5days challenge.

All four participants clearly expressed that they would accept 
the six-week challenge.Three indicated that they would take 
up the challenge to improve their use of medication. Two said 
that they were not taking their medication at all but that they 
were quite bothered by their asthma. They said they wanted to 
take their medication but that they found it difficult to actually 
take the step. A challenge would be a good motivation for 
them to start taking their medication. The participants 

Opportunity for quick feedback: Participants liked that 
feedback on triggers could be provided in an easy way. They 
liked the idea of a pop-up appearing on their phone and of 
only having to click on icons, which could be done quickly 
and easily.

If I get such a pop-up in my screen, I open it and tap it. Easy.
- T.M. 

Metaphor & Character 
Look and feel: All participants liked that the visualisations 
gave a quick impression and feeling regarding their 
medication use. Participants indicated that they did not pay 
much attention to the details but that the colour, weather and 
character walking or lying in the water gave a clear and quick 
overview of how the person was doing. The style of the app 
was much appreciated.

I thought it was nice. You can see which day it is. It is a nice 
layout, and I thought it was nice to use a character because 

it appealed to you personally
- T.S. 

In addition to the daily screens, participants responded 
positively to the visual overview of the six weeks afterwards. 
However, one participant mentioned that it was unfortunate 
that fish decrease if they use less of the reliever medication, 
pointing out that fewer trigger moments is a good thing but 
that the user of the app gets nothing in return in the game 
environment.

Fish decrease if you take less medication – that’s a 
shame. You will be punished if you do not use an reliever 
or something. That whole element of the reliever is less for 

me. But I want some fish
- L.J. 

Curiosity: All participants indicated that the app was not 
boring and that enough was happening. The changes in the 
environment and character were experienced as pleasant. 
One of the participants indicated that it was important that 
small surprises occurred in the environment or that different 
themes appeared each week. Three participants were curious 
about what their next screen would be during the five-day test.

It’s nice to get pictures that you don’t know. For example, 
it was surprising that my character had grown. Difference 
in colour and surprising elements in the area, but that it is 

minimal
- A.B. 

One participant said that she did not pay much attention to 
the image she received. She first looked at the bottom left 
corner at the forgotten/taken sign. She found it particularly 
important that it was visible whether or not she had taken 
medication and that she did not miss a day. When asked 
if this was because she did not find the story interesting 
enough, she said that the story is less important to her. She 
mainly wanted to achieve the goal and not miss a day, so how 
this was visually represented did not matter to her as much. 
However, she still considered it important that some kind of 
visualisation be used. 

“

“

“

“

“

Figure 45. Interviews  about the 5days challenge and concept of Ademgenoot 
with the participants took place



94 95

said that the one-week challenge had already helped them 
with this. In addition to motivating them to start, these two 
participants also indicated that the six-week period would 
help them to make daily uptake of their medication a habit. 
One of the participants indicated that she had deliberately put 
her medication beside her bed last week so that she did not 
forget.

Yes I would. Because I’ve wanted to try for a long time, 
because I want to see if it works and I find it hard to motivate 
myself. The past week has already helped in this. I want to 

try such an app anyway
- L.J. 

One of the participants said she would take on the challenge 
with regard to keeping track of her triggers. She indicated that 
she almost always took her medication and that that element 
of the app was less interesting for her. However, she was 
curious about insights into her trigger moments.

Methaphor and Character: The participants were asked 
whether the six-week challenge would also work with an 
abstract visualization (as in the report) of medication use 
and reminders. All four participants indicated that the story 
and character would motivate them to use the app more 
often. Two thought the story and character were important 
for motivating them to take the medication daily. The other 
two indicated that they thought that a static overview and 
challenge would probably be enough but that this would 
make the experience more boring.

The report is an extra check and overview. The images for 
me were more the motivation to take medication. If I only 

had a schedule, I wouldn’t do it
- T.S. 

As mentionend before, one of the participants received dark 
screens with a character that floated farther and farther away 
on four out of the five days. Surprisingly, she said that the use 
of colour and character made the screens motivating for her. 
The visualizations made her aware that she was not doing 
well and had to take better care of herself. Because of this 
she used her medication in the evening, but she still forgot 
the next morning. She indicated that without the images she 
would probably have not taken any medication all week (see 
Figure 46 for her screens). 

The confrontation of the screen worked for me. I’m doing a 
bad job. I really have to do something. I am very sensitive to 
colour; I like that, that grey sky with the character I received. 

I started with sunshine and beautiful sky
- T.S.

The other participants did not receive any negative screens, 
so the negative consequences only became clear to them 
when the entire app was discussed during the interview. They 
were asked if they would find it demotivating if they opened 
the app and saw the character lying in the water with dark 
weather. The participants indicated that this would rather 
motivate them to get the character back on track. Two 
participants indicated that it was important that the character 
be immediately on shore again and does not float up in steps.

Effect of maintenance medication: Three of the four 
participants were particularly curious and unknowledgeable 
about what the effect of the medication actually is. Gaining 
that knowledge was the greatest motivation for them to use 
the app. They wanted to see if faithfully taking their medication 
made a difference.

I now have more symptoms, and I want to try to see if it 
helps. I have not used it for so long now and am learning 
to live a little with that. I am short of breath. If I use it for a 
longer period, do I notice it? I am very curious about that.

- A.B. 

Two participants indicated that the use of the reliever would 
not be a good benchmark for them to measure whether 
things are going better. They reported almost never using 
their reliever. Both indicated that they could suffer from 
shortness of breath for periods of time but that they still 
do not use their reliever. They said they would therefore like 
to measure the effect of the medication in a different way. 
One of the participants indicated that this could be done, for 
example, by indicating on a scale what her lung content feels 
like or to use her personal goal for this. She mentioned that 
the user could be rewarded for this with a fish in the water 
(instead of linking this to the reliever).

I don’t take the reliever for all the times that I have trigger 
moments. Better if it is requested per week. Otherwise, it is 

not entirely correct
- T.S. 

Or a percentage. How my asthma is feeling. If I had to fill in 
now how my asthma is doing, I would be less comfortable 
at the moment. Now more in the red direction, and hopefully 

at the end I’m more towards the green
- A.B. 

“

“

“

“

“

“

Figure 46. Overview of screens of participant T.S.

From the researcher’s perspective: “I felt very guilty to send 
black and depressive screens on a daily base to the participant”
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Schematic overviews and reminders: The schematic 
overviews – the weekly report and the final report – were 
seen as an important element because they provided a sense 
of control over the use of medication. This, combined with 
the automatic registration of the medication, provides a clear 
picture of how often they have taken the medication and 
whether they have forgotten this.

In addition, the four participants indicated that setting 
reminders was an important part of not forgetting the 
medication. One participant indicated that she would like it if 
the frequency of reminders were to decrease over the weeks, 
because she would then be challenged to do this more and 
more herself.

Conclusion 

Ease of use
The participants indicated that the app was user-friendly. 
However, misinterpretation of the used elements by the 
participants should be further investigated. The participants 
only received images at this stage, the details were not 
explained to them. Therefore two of the participants did 
not pay attention to the sticks that indicate the days. On the 
other hand they stated that paying a bit more attention to the 
images would make the connection between the inhaler and 
application more clear. 

In addition, it is important that the app does not evoke a 
feeling of being patient among the participants, this does not 
seem to be the case. All participants indicated that the five-
day use did not elicit negative feelings and that being more 
aware of asthma was experienced as positive. The non-
clinical appearance of the app, mentioned by one participant, 

Influence of researcher: The participants were also asked 
what the impact of the app contact with the researcher was 
on their behaviour. One person indicated that the app contact 
with the researcher was the main motivator for taking her 
medication, as this felt like an extra check. The other three 
participants indicated that the extra control did not result in 
extra motivation. Instead, the challenge for them was to not 
miss a day, and the metaphor was their strongest motivator. 
Nevertheless, being aware of it and having app contact did 
work as a reminder.

Because there is pressure behind it and because someone 
is watching – that’s why you think about it. Are you already 
working on it? For me, personally getting a message every 

day was what worked the most.
- L.J. 

Perceived control
Insights regarding trigger events and development: Three 
participants indicated that if the app helped them to take 
the medication and thus to experience fewer symptoms or 
trigger moments, this would give them more sense of control 

over their symptoms. Participants indicated that it would be 
nice if this would appear in the overview, but two participants 
also indicated that this could be achieved by using their 
personal goal as a benchmark. One participant said, for 
example, that she would like to arrive at meetings with less 
breathlessness, which she is ashamed of. If she noticed that 
this was decreasing because she had taken her medication 
faithfully for a few weeks, this would strengthen her sense of 
control over her asthma.

If I would notice that I am able to give a presentation for 
a longer period of time. When I can talk for a long time, 
without getting out of breath. And if I notice that I need my 

blue inhaler less
- A.B. 

All four participants also indicated that using the app would 
give them more insight into their asthma by helping them 
become more aware of their trigger moments. Thus, they 
reported that it would be useful to keep track of their triggers 
for a period of time with the app so that they could respond 
better to such moments.

“
“

Figure 47. An overview of the screens of one of the participants via WhatsApp 
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In addition, all four participants expressed that they would like 
to use the app for a longer period of time and would accept 
the six week period of taking their medication as prescribed. 

Three out of four participants were most curious if the 
daily intake would make a difference on their lives. One of 
participants expressed that she almost never forgets her 
daily medication and also did not increase the use of her 
medication the past five days (she did take the medication all 
five days). She therefore did not really match the target group 
‘Ademgenoot’. However, she expressed to still like to use the 
app, because she is interested in keeping track of her triggers 
for a period of time. This shows that the app has features 
that are useful for people who do take their daily medication 
as well. 

Perceived control 
The participants indicated that the app would increase the 
control over their medication use, because of the automatic 
registering, the overview of their mediation and of the 
accepted challenge, which will less likely make them to forget 
to take the medication.  

In addition, three participants expressed to find it difficult to 
experience the effect of the medication and that they are very 
interested in the results of the intake of the daily medication 
on their daily life. They would like to use the application to see 
if the daily intake would make a difference in their symptom 
experiences. They expressed that if they would experience 
less symptoms because of the maintenance medication, this 
would provide them a feeling of control over their symptoms. 

In addition, two out of four participants were very interested 
in their trigger events, and thought that the app could support 
them in recognizing those moments. 

Effect of the medication on the patients’ daily wellbeing 
At this stage, the app works with the reliever medication, 
which saves the number of trigger events experienced. Two of 
the participants mentioned that this would not work for them, 
because they often do not use their reliever medication when 
they experience symptoms. Therefore the app will not show 
them the impact of the medication on their daily wellbeing. 
Both mentioned that they would like to have an additional way 
of measuring symptom experiences. One of the participants 
gave the example to score her experienced symptoms based 
on her personal goal, taking the stairs to her apartment or to 
express the volume of her lungs in percentages. Therefore, 
it will be important that the application provides additional 
ways to measure the patients’ daily wellbeing. 

On the other hand, one of the participants also mentioned 
that using the app would already make her more aware of 
her symptom experiences. If she would notice that she would 
be able to give presentations for a longer period of time, this 
would be a motivator for her to continue with the daily intake. 
However, it will still be useful to log those moments in the 
app, to make sure that the user is aware of those positive 
changes and to experience these moments consciously.

and the automatic registration of the medication, mentioned 
by all four participants, contributes to this on the longer run. 

Metaphor & character 
The elements used in the storyline of ‘Ademgenoot’ to make 
people aware of the effect of their daily medication on their 
wellbeing, seem to work. Participants expressed to like the 
overall impression. Participants claimed that they did not 
pay a lot of attention to details and they liked to have a direct 
insight into their health and medication intake when using 
their phone. According to the participants, the character and 
overall colour use provided them of a clear representation of 
this. 

In addition, all participants claimed that the app was 
not boring and has an active users interface. One of the 
participants proposed the use different themes per week and 
pointed out the importance of subtle surprise elements in the 
environment. In addition, another participant mentioned that 
it was a shame that experiencing less trigger events, results in 
an emptier sea. This is something to take into account, since 
less use of the reliever medication should be experienced as 
something positive. 

Motivation & habit creation 
The user test showed that the WhatsApp prototype was able 
to motivate people to be more adherent to their treatment. 
Three out of four participants claimed to take their medication 
more during the 5days WhatsApp challenge. 

One of the participants stated that the extra control of the 
researcher was the biggest influence in this. In contrast with 

one of the participants that expressed to feel most triggered 
by the story. She responded negative on almost all the 
messages of the researcher (four out of five), but the grey 
images of the character sinking in the water, made her realize 
to take better care of herself and motivated her to take her 
medication in the evening. 

The other two participants indicated that the biggest 
motivators during the 5days challenge was reaching the goal 
of the island. 

For two out of four participants the story of ‘Ademgenoot’ 
was perceived necessary in motivating them to take their 
daily medication. Both experienced increased symptoms 
for a while now and the storyline with the possibility to sink 
and to receive a black screen especially supported them to 
get started with incorporating the daily intake in their lives. 
They need an nudge in the right direction and ‘Ademgenoot’ 
is useful for this. In addition, they stated that the six week 
period would help them to create a habit out of the daily 
intake. Since the app aims to motivate people to sustain the 
behaviour, this is a very important advantage.

The other two participants thought that the challenge and 
statistics could provide sufficient motivation, but that they 
would be less motivated to use the app. This shows that 
Ademgenoot consist of different elements that appeal to 
different kind of people. The combination of the challenge 
and storyline appears to be a good combination to motivate 
people to uptake the daily medication. 
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If the application indicates that you must feel amazing, 
bright and all… because you take you medication every day. 

But you feel terrible
- J.O. 

Therefore, both expressed that patients should be able to 
provide more feedback on how they feel. They thought that 
the frequency of triggers and logging experienced triggers 
does not reflect this enough.  

They also saw an important role of the caregiver, when people 
use the application. They would like to see that patients 
evaluate the intake of the daily medication with the HCP after 
three weeks and at the end of the six weeks period. In addition 
to the previous mentioned, people may take their daily 
medication as prescribed, but do not see improvements. This 
could be the result of not being prescribed to the right doses 
of medication and may ask for adjustments in the treatment. 
They indicated that the concept could make the 
communication between HCP and patient easy, since the 
app shows the experienced triggers and medication use 
of the patients over a period of time. In addition, the app 
makes it possible to reflect on patients’ behaviour. If patients 
experienced a lot of symptoms, but also did not take the 
medication, this is clearly visible in the app. 

Conclusion 

The app is easy to understand and useful
Both participants thought the concept would be easy to 
understand. The combination of the storyline with game 
elements and the statistics was perceived strong. Both 
participants expressed that they would see the concept work 
(in motivating patients to take the prescribed medication), 
especially because of this combination.

Other target groups
According to one participant, two other target groups, 
namely children and people with low health literacy, could be 
interesting to focus on as well. To test if the concept would be 
applicable for those patient groups, additional user studies 
should take place. 

The two most important insights gained from this feedback 
session are the importance of including evaluation moments 
in the app based on how the patient feels and the importance 
of involving the HCP in the six weeks period. 

Provide a different way for feedback on wellbeing
The app shows the patients a shining environment with a 
strong character, because patients take their daily medication. 
But if patients feel terrible, this may be frustrating. Providing 
feedback on triggers was not seen enough, since this lacks 
to reflect the actual feeling of the patients. Therefore patients 

6.1.3 User test 2 

Method

One additional feedback session took place to gain more 
insights on the potential and drawbacks of the concept with 
patients that expressed to be very adherent to their treatment. 
A lot can be learned from those patients, since they know 
how the daily intake affects their life and are experts in self-
managing their condition.

The participants were walked through the concept by the use 
of a PowerPoint and afterwards a discussion took place (see 
Figure 48). First the participants were able to express their 
first thoughts about the concept, after this a discussion took 
place on if they thought the concept would be able to motivate 
people to take their prescribed medication. In the end the 
topics ease of use, usefulness and if the intervention could 
lead to an undesired effect on patients’ life, were discussed. 

The questions can be found in Appendix I, also the answers 
given on ease of use, attractiveness and satisfaction, that 
were used during the discussion can be found here. 

Results 

Two women with asthma and both prescribed to ICS provided 
feedback on the concept. One of the participants mentioned 
that she would find it important that people would be able to 
pick their own character, the character of a breath cloud (the 

more human-like figure was not shown in the PowerPoint), 
would be too childish for her. However, if she could personalize 
the character, she would see the concepts fit adults as well. 

Both participants expressed that they thought the concept 
would be easy to use and was perceived very understandable. 
One of the participants mentioned that she would see the 
concept work for starters (people who just had the diagnose 
of asthma) and children. Next to this, she expressed to be 
curious how people with low health literacy would react on the 
concept. Since the concept makes the disease development 
and daily intake very visual. 

Both participants liked the visual style and story of the 
application. They especially liked the statistics of the 
medication use in combination with the game elements. 
The combination of both, was seen strong and they thought 
this could motivate patients to take their daily medication. 
However, they did mention that it will be important to 
incorporate more evaluation moments.  

The feedback form on trigger moments alone was not seen 
enough. People may daily take their medication and feel 
horrible, and the app shows them a shining environment with 
a strong character. 

“
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6.2 future recommendations 
The final part of this thesis presents the recommendations 
followed from the gained insights during the evaluation of 
‘Ademgenoot’ with users and experts.  

Look into additional ways to measure the effect of the 
medication on the daily wellbeing 

The main recommendation of this project is to investigate 
in additional ways to track the patients’ daily wellbeing in 
the application. The end user tests showed that the use of 
feedback on the reliever medication usage (to measure the 
frequency of symptom experiences and to indicate different 
trigger events) is not relevant for all patients. Not all patients 
use their reliever medication when they are bothered by 
symptoms and therefore will not receive a feedback form. 
In addition, patients may open the app environment without 
any trigger moments (since they did not use the relieve 
medication), but at the same time still feel terrible
. 
On the other hand, some patients did find it useful to provide 
feedback on their reliever. It helped them to gain insights in 
their asthma and disease development. Hence, it is advisable 
to keep this feature in the end design. However, research 
should also be performed to find alternatives that could be 
used to capture patients’ wellbeing. Two alternatives are 
proposed based on the field study and user-tests.

One alternative could be to incorporate the ACQ6, a 
validated questionnaire used to measure asthma control. 

HCPs mentioned to use the ACQ6 to identify how well the 
asthma of their patients is controlled and to track how the 
asthma develops over time. The questionnaire addresses 
the following topics over a patients’ past week: waking up 
due to asthma, severity of symptoms, limitation in activities, 
shortness of breath, wheeze and frequency of reliever use. 
 
Another alternative could be to use personal (smaller 
goals) based on the everyday limitations of asthma. Some 
patients clearly identified daily activities where they would 
like to reduce their symptom experience (e.g. taking the 
stairs, giving a presentation or cycling to university).  These 
moments were used multiple times during the user test as 
the personal goal to start the daily treatment. Hence these 
could be convenient moments to measure the effect of the 
medication on the patients’ daily wellbeing, since patients 
indicate the importance of these moments.

From a patients’ point of view it is recommendable, that it 
would be most effective to combine the ACQ with a patients’ 
own personal experiences. More research is needed to 
accomplish this kind of combination

From a patients’ point of view it is recommendable, that it 
would be most effective to combine the ACQ with a patients’ 
own personal experiences. 

should be able to give additional feedback throughout the 
process that is focused more on how they feel than only 
on their experienced triggers. However, because previous 
research also shows that patients do not want to pay a lot of 
time to filling in questions, it will be important that this is very 
easy to do or a lot of fun. 

Important role of HCP
In addition, the role of the HCP was seen very important. 
The HCP should evaluate with the patients the outcomes 
of the medication intake. If patients do not experience any 
improvements this may indicate that the treatment should 
be adjusted. In addition, the app was seen useful in the 
communication between patient and HCP. Since the app 
shows patients’ experienced triggers in relation with the their 
medication intake over time. 

Indeed, it will be very important to communicate in the app 
that if patients do not experience any improvement, that 
they should contact their HCP. Otherwise, patients may be 
demotivated to take their daily medication, since they do 
not experience results. However, it could be that they are 
prescribed to the wrong treatment and that adjustments 
in the treatment are needed. Or as described in the earlier 
conducted research, other factors may influence the lack of 
result. People may use their inhaler wrong or live in a house 
full of animals, while they are allergic. Therefore the role of 
the HCP remains very important. 

Figure 48. A powerpoint was used to show the concept 
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The design cannot replace the HCP,  therefore evaluation 
moments with the HCP will stay necessary 

Following evaluation of the concept with a practice nurse and 
the feedback session with two patients, it became clear that 
it will be important to include evaluation moments between 
HCP and patient. Especially when patients do not experience 
any improvements after the six week period, it is important 
to look together with the HCP into potential causes. Either It 
could be that the patient treatment should be adjusted. Or the 
absence of improvement could be caused by other factors 
such as incorrect inhaler technique or extreme circumstances 
such as the pollen season. When the overviews show that the 
patient’s wellbeing is not improved, it is recommended that 
the application communicates the importance of discussing 
the outcomes of the medication intake with the patients’ HCP. 
Patients and HCPs mentioned this could be considered a 
strength of the application as well. Since, patients often 
find it difficult to communicate their disease development 
towards their HCP. Therefore, the application can be used 
to communicate their medication use in combination with 
the frequency of triggers during the appointment with their 
HCP. Thereby facilitating the HCP in giving more personalized 

feedback. 

Future testing of Ademgenoot 

A couple of important limitations of this project should be 
taken into account when evaluating the application. First, the 
tested time of use was short, the long term motivation to use 
the application and to take the medication as prescribed has 
not been tested.  Secondly, the intermediate test included 

two men and two female, but the end test group included 
only female. Finally, the medication was not automatically 
connected to the application, therefore the influence of the 
researcher cannot be ignored.  This could have resulted 
in patients who better adhere to their treatment, this was 
confirmed by one participant. 

Keeping in mind that in the current user-tests the participants 
only received images for five days in a row via WhatsApp, 
the next step is to start building a working prototype of the 
application that can be tested over a longer period of time. 
Therefore the application should be linked to the patients’ 
phone and inhaler. 

Furthermore the working prototype should be tested with 
a wider variety of asthma patients. At this moment the 
application was mostly tested with female students and young 
urban professionals. However, while discussing ‘Ademgenoot’ 
with different professionals and patients, different ages and 
target groups were mentioned to potentially benefit from 
‘Ademgenoot’.  Moreover, AstraZenca expressed that their 
largest group of users is between 40-55 age and they did see 
potential of the concept for this group of patients as well. 

To conclude, a working prototype should be installed on the 
phones of a more representative group of patients (different 
age groups and a good balance between male/female users), 
to test motivation over a longer period of time and to discover 
whether medical data can be misinterpreted because of the 
way the data is visualized. 

Pay attention to the abstract visualisations
 of the gathered data 

Patients indicated the bar charts are important to have a 
good overview of their medication intake and trigger events 
besides the visual overview.

This project focused on the communication of data with 
the use of narrative game-elements to motivate patients to 
adhere to their daily treatment. The abstract overviews of 
medication use and triggers were mainly designed to provide 
the patients of an impression of how the statistics on this 
data could look like. The patients expressed to understand 
the statistic overviews during the end user test, however the 
patients only saw those visualisations for a short amount of 
time and these visualisations were not worked out in detail. 
For example, the patients were asked to provide feedback on 
their experienced triggers and intensity within the feedback 
form (with the use of a color). This intensity is not visualised 
in the statistic overview of trigger events at the end of the 
six week period. The overview of triggers could include more 
data than the quantity of trigger events only. Therefore it 
is recommended to look into the data visualisation of the 
trigger events and how to effectively communicate the data 
gathered from the patients’ provided feedback over time.  

Trigger the curiosity of the user 

The user tests showed that the storyline of ‘Ademgenoot’ 
was well received. The participants expressed to especially 
like the look and feel that was incorporated in the story, this 
provided them of an immediate impression of progress. In 

addition all participants expressed to like the metaphor and 
character and the storyline was not perceived as boring. 
However, since the participants only received images for five 
days in a row (the app should be used for a six week period), 
it is not validated that the storyline will be interesting enough 
for a longer period of time. 

During the interviews, one of the participants already mentioned 
the importance of surprising elements and the opportunity 
to use different themes per week. To retain the element of 
surprise and keep the user engaged it is recommended to 
include this in the design and to include enough randomness 
of small things happening in the environment. Also, the 
islands, bridges and elements appearing in the background 
and water could be changed to keep the user curious and to 
prevent disengagement. However, it is important to keep this 
minimalistic, since different participants mentioned that they 
liked how the weather and character were the main points of 
attention in the application and they expressed not to like the 
use of too many details.  

Moreover, one of the participants mentioned that it was a pity 
that when she uses her reliever less, the sea becomes more 
empty. Less piranhas is something positive, however less 
fishes is not. This remark could be addressed by filling the 
sea when the use of the reliever medication is decreasing. 
However, HCPs and AstraZeneca also pointed out that 
patients should not be punished when they use their reliever 
medication, since the reliever medication prevents them of 
having a lung attack. Another option could therefore be found 
in earning ‘sea life’ by providing more continuous feedback on 
wellbeing mentioned in point one. Or to include random sea 
life that stops by, to keep the user curious to open the app. 
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In the longer-term future, opportunities may be found in testing 
the concept with people with low health literacy, because of 
its visual way of communicating medical data and children. 
Especially the latter target group was mentioned a couple 
of times during the development of ‘Ademgenoot’. When 
children are just diagnosed with asthma and have to learn to 
integrate the intake in their daily life, the use of ‘Ademgenoot’ 
including its metaphor and game-elements, could be a good 
tool to motivate children to start their treatment. 

Look into other diseases & medication intake 

‘Ademgenoot’ is designed to increase patients motivation 
to take their medication as prescribed via amongst others a 
goal-oriented approach. Medication nonadherence caused 
by a lack of motivation, perceived benefit of the medication 
is however not unique for asthma, but has been acknowledge 
as a complex health problem for other patient groups as well. 
Hence  other patients that need daily medication may benefit 
from ‘Ademgenoot’ as well. Especially when considering 
that ‘Ademgenoot’ provides the medication intake over a 
timeline and combines practicality with playfulness.  One 
important functionally of the concept for asthma patients 
is the automatic registration of inhaler/medication usage 
via of Bluetooth sensors. This is something to take into 
consideration, when applying the principles of this app on a 
solution for other patient groups.  In the nearby future, there 
will be new opportunities for this, since automatic dose 
dispensers are developed and provided at the moment.
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Appendix B: Online Survey (n=20)
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Appendix H: user test 1 round 2

Onderdeel 1: bespreken afgelopen dagen / ‘gebruik’ ervaring

1. Hoe heb je de afgelopen dagen ervaren? 
2. Waren er dingen onduidelijk? 
3. Had je nog iets aan de uitleg over de medicatie vooraf? 

De schermen

Ik heb hier de schermen die je de afgelopen dagen ontvangen hebt.

1. Kun je beschrijven wat je ziet? Wat denk je dat de verschillende elementen   
 betekenen?  

2. Vond je het scherm makkelijk te begrijpen? 

3. Hoe ervaarde je het dat je medicatiegebruik gevisualiseerd werd? 

4. Wat vond je van het verhaal van de Ademgenoot? 

5. Was je nieuwsgierig naar je volgende scherm? 
 Gebeurde er genoeg of te weinig?

6. Zat er een verschil in de eerste keer dat je het scherm opende en latere   
 schermen? 

7. Hoe vond je het om je prikkels door te geven? 

8. Wat vond je van het report achteraf dat je ontving? 

Dagelijks ontvangen

1. Heb je de afgelopen dagen je medicatie meer genomen? Waarom wel of niet? 

2. Hoe vond je het om elke dag een afbeelding te ontvangen op je telefoon?

3. Hielp het ontvangen van schermen in het niet vergeten van je medicatie? 

4. Voelde je je meer gemotiveerd om je medicatie te nemen? Waarom wel of   
 niet? 

5. Hoe vond je het om de afgelopen dagen op deze manier met astma bezig te 
  zijn?

6. Kosten het je moeite? 

7. In hoeverre denk je dat het moeten doorgeven van de medicatie je ervaring  
 heeft beïnvloed. 
a. Appjes van mij (voelde je hierdoor meer verplicht je medicatie te nemen)?
b. Het niet automatisch registreren? 

Onderdeel 2: Motivatie ‘game’ ervaring (na Powerpoint) 

Motivatie nemen van de medicatie & Motivatie voor interactie met de app 

1. Zou je de 6weekse challenge aangaan? 
2. Zou Ademgenoot je kunnen motiveren om je medicatie zoals voorgeschreven  
 te nemen? 
3. Welke elementen dragen hier aan bij en welke niet? 

Verhaal en Karakter 
1. Zou het verhaal en karakter bijdragen aan het sneller/openen gebruiken van de 
 app? 
2. Zou het verhaal en karakter bijdragen in je motivatie om de medicatie te   
 nemen? 
3. Vind je de visualisaties een toegevoegde waarde hebben naast de statistieken? 

Grip op astma 
1. Zou je Ademgenoot nuttig vinden in het managen van je medicatie? 
2. Zou de app bijdragen in het vertrouwen van het juist nemen van de   
 voorgeschreven medicatie en het niet vergeten? 
3. Zou de app kunnen bijdragen in hoe je astma controleert? En je vertrouwen  
 hierover? 
4. Heeft de app Ademgenoot iets veranderd in je gevoel over hoe goed je   
 geïnformeerd bent over astma? 

Onderdeel 4: algemeen  
1. Is de app makkelijk te begrijpen? 
2. Zou je de app vaker en voor een langere periode willen gebruiken?
3. Zou de app als een inbreuk op je dagelijks leven kunnen voelen? (Bijv. patiënt) 
4. Hoe nuttig vind je het gebruik van Ademgenoot vergeleken met een behandeling 
 zonder het gebruik van de app? 
5. Positieve punten, negatieve punten en aanbevelingen 
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Appendix I: user test 2 round 2

De app wordt gedemonstreerd aan de deelnemers 

1.Uitleg: Het is een prototype, en het gaat om de ervaring. De app is gericht op het 
managen van medicatiegebruik, voor mensen die hier weinig motivatie voor hebben of 
de noodzaak hier niet van inzien.
2. De medicatie is via bluetooth aan een applicatie gelinkt en het gebruik van de 
inhalatoren wordt automatisch opgeslagen. Zowel van de ontstekingsremmers, als de 
luchtwegverwijder. 
3.Ik wil dat je denkt aan een periode dat je niet je medicatie nam zoals je dit moest 
nemen. Dit kan nu zijn, toen je net gediagnostiseerd was of een ander moment. 
4.Je dokter of praktijk ondersteuner heeft je aangeraden om eens de app Ademgenoot 
uit te proberen. 
5. Je neemt je medicatie nog niet zoals voorgeschreven, hebt je inhalatoren via 
bluetooth aan de app Ademgenoot gelinkt en opent nu de app. 

Vragen achteraf: 
1. De participanten kunnen nu eerst hun eerste gedachtes kwijt. 
• Is alles duidelijk? Wat is onduidelijk? 
• Wat vinden jullie van het concept?
• Wat vinden jullie van de visualisaties?  
• Vonden jullie de app makkelijk te begrijpen? 

2. Eigen situatie:
• We hebben net de app doorlopen en wat denken jullie als personen die   
 aangeven 
 therapietrouw te zijn, zouden jullie iets aan deze app kunnen hebben? 
• Wat voor functies zou je kunnen gebruiken en welke functies mis je in dit   
 geval? 
• Zou je de app willen gebruiken? Waarvoor zou je de app wel of niet willen   
 gebruiken? 

3. Elementen voor niet therapietrouw: 

• Denken jullie dat het concept zou kunnen bijdragen in het motiveren van het  
 gebruik van dagelijkse medicatie? En in astma zelfmanagement? Waarom wel 
 of niet? 
• Zou je de app aanraden aan iemand die de noodzaak van dagelijkse medicatie 
 niet inziet of het lastig vindt dit in zijn/haar dagelijks leven in te bouwen?

Hang de verschillende elementen uitgeprint op. Wat motiveert en wat niet? 
Invullen van een aantal waardes van UEQ (1-7): 

4. Gebruik in het algemeen: 

• De medicatie wordt automatisch opgeslagen, maar het kost natuurlijk wel tijd  
 de app te gebruiken. Zou je de app gebruiken? 
• Zou het een gevoel van inbreuk kunnen geven op je dagelijks leven?
• Positieve gevoelens of roept het negatieve gevoelens op? 
• Positieve punten, punten van verbetering & aanbevelingen
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