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ABSTRACT 
As the research field about persuasive technologies is 
growing there is a need to consider how we design 
motivating tools that empower users. This paper aims to 
raise this discussion by analysing the Motivational 
Technologies framework. With a Research through Design 
approach, a case about designing a preventive health 
application for individuals with rheumatoid arthritis is used 
as an example to drive the discussion. Through interviews, 
workshops and prototyping, three design concepts were 
developed: All in One, Healthie and Three Coaches. 
Findings from the design process support that for building 
self-determination, the three key aspects customization, 
navigability and interactivity from the framework could be 
important. However, the findings also highlight that other 
aspects, such as transparency, handling of relapses and 
encouragement are important to consider and that a critical 
view of social interaction is needed. Thus, the analysis 
provides new perspectives to the on-going discourse and 
shows that the framework needs nuancing.  
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INTRODUCTION 
In society, persuasive technology is gaining increased 
interest [9]. One domain where persuasive technology has 
become a popular strategy for behavioural change is health 
care. In this area a power shift is taking place and patients 
are seeing an increased influence on their own health care 
[38]. New technologies create new opportunities for 
patient-centred care, where individuals could take active 
roles in their medical situations by retrieving information 
online and gathering own health-related data [28]. By 
adapting to healthier lifestyles and reducing risk factors for 
different diseases and conditions, individuals can work 
proactively with their health. 

The questions concerning how to design tools that motivate 
and empower users have become increasingly relevant in 
human-computer interaction (HCI) and interaction design 
research, particularly in the health care domain. Sundar, 
Bellur & Jia [36] presented in 2012 Motivational 
Technologies, a theoretical framework for designing 
preventive health applications, in this paper referred to as 
the Motivational Technologies framework (MTF). In their 

work they address questions concerning how to motivate 
and empower users of persuasive technologies. 

In this study, this framework [36] will be discussed through 
a design case. The design case concerns how to motivate 
and empower individuals with rheumatoid arthritis (RA), or 
with symptoms of RA, to lifestyle changes. The main 
purpose of this paper is to contribute to the on-going 
discourse about motivation and empowerment in persuasive 
technologies. The secondary purpose of this paper is to 
explore the design case at hand and to discuss how 
persuasive technologies for individuals with RA could be 
designed. 

BACKGROUND 
In this section theory about persuasive design strategies is 
presented and the MTF [36] is described. This is followed 
by a review over existing solutions in the health domain and 
for individuals with RA in particular. 

Design strategies for persuasive technology 
Since the research area of persuasive technologies, 
sometimes referred to as captology, was first defined in 
2002 [11], there has been a growing body of work 
concerning design strategies in the field (e.g. 
[12,13,26,27,39]). Even though this area of research is quite 
young, it is tightly connected to the fields of psychology 
and behavioural science. Lately there have been attempts 
(e.g. [40]) to compare different strategies and theories, but 
there still seems to be a lack of consensus concerning which 
theories, techniques and strategies are preferred to use when 
designing for lifestyle change. 

Designing an efficient persuasive technology that succeeds 
in the intended behavioural change for users over time is a 
difficult task, which often fails [12]. In addition, efficiency 
is not the only success criteria to take into consideration for 
choosing appropriate strategies. User experience, user 
empowerment and ethics can also be considered. Purpura et 
al. [29] showcase many problematic issues in blindly 
applying popular persuasive technology strategies in their 
creation of the critical design Fit4Life. In their conclusions 
they highlight the issues of the assumptions that health 
could be measured in a reductive way, that sensors could 
accurately measure health and that support from others (e.g. 
via an online community) is always good. They also discuss 
ethical issues of persuasion coming close to coercion and to 
surveillance.  



A theoretical work relevant to user experience, user 
empowerment and ethics is Consolvo, McDonald & 
Landay’s eight theory-driven design strategies [9]. In the 
strategies the user’s social implications have been taken 
into account and the authors emphasize the importance of 
the user controlling the tool and the data collected. The 
design strategies are: Abstract & Reflective, Unobtrusive, 
Public, Aesthetic, Positive, Controllable, 
Trending/Historical and Comprehensive.  

The MTF for preventive health applications 
For designing preventive health technologies that can 
motivate users in a self-determined way, Sundar, Bellur & 
Jia have developed the MTF [36]. The authors emphasize 
the importance of motivation and empowerment in 
persuasive technology, stating that: “what we need are 
technologies that motivate and empower users, not simply 
inform or persuade them”. In their framework, the 
following three key characteristics for a motivational 
technology are proposed: 

• Customization – ability to tailor the mediated 
environment  

• Navigability – ability to explore the mediated 
environment 

• Interactivity – ability to interact with others 
The MTF is based on the self-determination theory [34] 
where competence, relatedness and autonomy build self-
determination and intrinsic motivation. Sundar, Bellur & Jia 
[36] argue that customization increases autonomy, that 
navigability increases competence and that interactivity 
increases relatedness. With a higher intrinsic motivation, 
the authors believe the users will become more engaged in 
the persuasive technology and in the health content. This, 
they argue, will in turn lead to changes in attitudes and 
behaviours of the user.  

Persuasive technologies focused on health 
There are a wide range of web and mobile applications 
focused on lifestyle change with the purpose of increased 
health, studied in research and available on the market. 
There are many services that target one aspect of health, for 
example applications focused on: exercise (e.g. Runkeeper 
and Nike+), smoking cessation (e.g. Exsmoker’s iCoach), 
and stress management (e.g. Headspace Inc’s Headspace). 
Many of these use self-monitoring and a variety of other 
persuasive design strategies.  

There are also some applications that target more than one 
health aspect and behaviour. One example designed in a 
research context is the mobile application BeWell [19]. It 
targets sleep habits, social interaction and physical activity, 
using the built in sensors of the phone. Another example of 
an app targeting several behaviours by using sensors in the 
phone is the commercially available mobile application 
Lark [20]. It targets physical activity, sleeping habits, 
healthier eating and stress management. Lark chats with the 
user and is promoted as “your own health coach”. There are 

also applications on the market that let the users set and 
track their own goals regardless of which domain the goal 
belongs to, such as Remente [30], Coach.me [22] and Moti 
[24]. Remente and Coach.me also provide the user with 
suggestions and inspiration. Moti is a physical, mascot-like 
object that helps the user form a new habit by giving the 
user light and sound feedback.  

Both Moti and Lark are examples of persuasive technology 
that uses personification, here defined as the assignment of 
personal qualities to something that is not alive. To use 
personification with agents to coach and guide users have 
been studied and showed potential in the HCI field [3,21]. 
One example is the MIT FitTrack system, which has the 
agent Laura to motivate college students [4] and elderly 
individuals [5] to engage in more physical activity.  

Persuasive technologies for individuals with 
Rheumatoid Arthritis 
For patients with an RA diagnosis, Revenäs et al. [31,32] 
have worked with tRAppen, a concept of a mobile 
application for encouraging physical activity. The outcome 
from the first report [31] showed participants in focus 
groups wanted the application to contain inspiration, for 
example inspiring stories, movies and pictures. It was 
important for the participants to feel like anyone else with 
an interest in physical activity. They also wanted more 
hands on information, such as exercise instructions and 
links to fitness centres. There was also a desire for a social 
dimension and the participants saw the application as a 
possibility to connect with other people with RA. 

In the second study [32], workshop participants came up 
with two main concepts. The first was a self-monitoring 
concept with a calendar feature where the user could plan 
exercises, set goals and record the progress. The second 
concept was a small community feature where users could 
get positive feedback and support each other. 

In a master thesis from Karolinska Institutet (KI) [10], 
interviews were held with RA patients concerning self-
management and digital technology. Most interviewees 
liked to have a digital diary, where they could track 
themselves over time and discover patterns. They also 
mention a concept making use of gamification, where 
personal goal setting, a rewarding system and peer support 
could help the user towards a healthier lifestyle. 
Interviewees also found it very important that the service 
communicates in a positive way; it should focus on health 
and on what could be done, not on the disease. 

DESIGN CASE 
At KI in Stockholm, Sweden, a big epidemiologic study 
named EIRA [7] has collected data about risk factors for the 
chronic autoimmune disease RA. The data includes genetic 
factors, environmental factors and lifestyle factors. One 
outcome of the study is that lifestyle factors, especially 
smoking, have a big impact on the risk of getting the 
disease. Some of these factors also affect the efficiency of 



different medications and the disease activity. Two other 
important findings are that there are genetics and 
biomarkers that affect the risks, and that different 
combinations of genetics, biomarkers and lifestyle factors 
can give dramatically different risk outcomes. The research 
data from KI could be used to prevent the disease and to 
help patients manage their disease. Since many of the 
factors that affect the risk the most are lifestyle factors, 
individuals themselves can influence their risks and 
prognosis. The challenge lies in communicating this data in 
a meaningful way for the individuals, giving them 
actionable insights and motivating them to adapt their 
lifestyles to prevent the disease.  

Work on communicating the data in a meaningful way has 
been done by the design agency Ocean Observations and a 
concept called the Lifestyle Lab was developed [25]. It is a 
web application where the users can enter data about their 
lifestyle habits and genetic factors to then see how their risk 
of developing RA or how the disease prognosis would be 
affected if the lifestyle factors change. The idea is that by 
seeing how the lifestyle factors can influence health, the 
individual’s motivation for behavioural changes could 
increase. There is however still work to be done for these 
insights to be actionable and to help create behavioural 
change over time.  

The aim of the design process is to explore the following 
question:  

How can persuasive technology be designed to empower 
and motivate individuals who have RA, or have symptoms 
of RA, to lifestyle changes over time? 

This type of problem can be described as a wicked problem, 
a term formulated by Rittel [8,33] and later described in 
relation to design thinking by Buchanan [6]. The wicked 
problem is indeterminate and complex, and the design 
challenge lies in making it into something specific and 
concrete [6]. 

DESIGN PROCESS  
For this study an iterative design process was used. The 
methodology is based on a Research through Design (RtD) 
approach, which is suitable for wicked problems and 
enables the use of design thinking in HCI research [42]. 
Zimmerman et al [42] define design thinking to include the 
four stages: Grounding, Ideation, Iteration and Reflection. 
In practice, this methodology translated to interviews, 

workshops and prototyping (see Figure 1). 

Methodology 
The methods used in this design process will be described 
more in the following subsection. Thereafter three design 
concepts will be presented. They will later be analysed and 
discussed in relation to MTF and other research. 

Interviews 
Four interviews were held for this study. The interviewees 
were: a nurse who works with lifestyle changes at a 
rheumatology clinic, two patients diagnosed with RA and 
one patient with a similar disease, psoriatic arthritis. These 
interviews had a non-leading format, where empathy [41] 
and understanding for the problem could be developed. The 
interviews ended with the participants being asked to 
discuss different design ideas. 

The last interview was with one of the RA patients and then 
the interviewee was shown sketches of different concepts, 
and a discussion around the different designs was held. 

Workshops 
Initially a workshop with two lead researchers of the EIRA 
study and with interaction designers and strategists was 
held to define the direction for the design process and to 
start formulating the design challenge (see Figure 1a). 

Later in the process, an ideation workshop was held where 
two interaction designers, one design strategist and one 
developer participated. The participants were given 
different scenarios as starting points for sketching ideas (see 
Figure 1b).  

Prototyping 
Based on theory, related work, the conducted interviews 
and the ideation workshop, different concepts were 
developed and refined continuously during the process. 
This was done through rapid prototyping with paper 
sketches and digital mock-ups (see Figure 1c-e). Feedback 
sessions with other interaction designers and interaction 
design students were held as well as informal feedback 
sessions with acquaintances in the fields of design and 
health care. The different designs were used to explore the 
design space and to contrast different design directions in 
order to spur a discussion around what makes a good tool 
for the specified context.  

Designs 
As a starting point for the design process, the Lifestyle Lab 

 
Figure 1.  The design process: a) the initiating workshop, b) example of sketches from the ideation workshop, c) a mock-up for the 

menu view in All in One d) a mock-up for the Lifestyle Lab view in Healthie e) mock-ups for the Lifestyle Lab view and the 
calendar/diary view in Three Coaches. 



concept [25] was extended in order to make the application 
more motivating to use over time. Initially two concepts 
were developed. These were called All in One and Healthie. 
They both contributed to the development of a third 
concept, called Three Coaches, which will be the main 
focus in the next section. All three concepts were designed 
as smartphone applications, even though other digital tools 
could be considered. The designs are based on related work, 
the workshops, interviews and feedback sessions.  

All in One 
After the first interviews, I had many ideas of features that 
could be included in a design. To make the ideas clearer 
and more concrete, the concept All in One was made (see 
Figure 1c). It includes many of the features at the same 
time. These are: a home screen with health history, a diary 
where the user can log different things about his/her disease 
and lifestyle, a settings page where the parameters logged in 
the diary can be edited, a calendar where the user can write 
down events and visualize the disease history, a forum 
where users can discuss different topics, an inspiration & 
advice page where practical advice and inspiration are 
sorted under different topics and a section for the Lifestyle 
Lab concept.  

Healthie 
In feedback sessions with interaction designers, the 
application Lark was often mentioned as an attractive 
example of how a persuasive technology could be designed. 
I wanted to explore how the way Lark communicates with 
users would work for an application with the Lifestyle Lab 
concept. The result was Healthie, a concept where the users 
are asked to enter the same information as they would have 
entered when using the previous prototype of the Lifestyle 
Lab concept (e.g. how much the users smoke) through a 
text-message-based user interface (see Figure 1d). 

Three Coaches 
After gaining insights concerning how people want to be 
coached and motivated in different ways and experimenting 
with a personified interface in Healthie, the concept Three 
Coaches was created. It was inspired by Moti’s mascot-like 
coach and by the use of three coaches in the exercise 
application Hata Träning [16].  

In this concept, the coaches Boss, Robot and Guru (see 
Figure 2) represent different ways to be coached. Boss has a 
military inspired look and will coach the user through 
system-suggested goals. It will tell the user what to do and 
then, through push notifications, ask the user everyday if 
the daily goal is met. Robot has a high-tech image; it 
automatically measures different user activities through the 
sensors of the phone and through connected self-monitoring 
apps. It also uses push notifications and gives the users 
feedback of how they are doing. Finally there is Guru, the 
Yoga instructor- and Yoda-inspired counterpart to Boss. 
Guru has a reflective approach, letting the users set own 
goals and then once a week encouraging the user to have a 
short meditation session. During the session the user can 

think about the week that passed, what could be learned and 
what the focus for next week should be.  

 
Figure 2. Illustrates the three coaches Boss (top), Robot 
(middle) and Guru (bottom) with details from the interface. 

Other than abovementioned functionalities, the mock-up 
includes the Lifestyle Lab concept in the introduction part, 
a combined calendar and diary page and pages for setting 
and viewing goals (see Figure 1e).  

ANALYSIS 
In this section the MTF [36] is analysed with findings from 
the design process. The design concepts and the design 
process will be used to reason around if the key aspects 
customization, navigability and interactivity in the 
framework, build autonomy, competence and relatedness. 
According to the self-determination theory [34] autonomy, 
competence and relatedness are three psychological needs 
that enhance the feeling of self-determination. Design 
conflicts and discussion points from the conducted 
interviews, the workshops and the feedback sessions will in 
this section be both introduced and used for the analysis. I 
will also relate to Consolvo, McDonald & Landay’s [9] 
design strategies and other related work in the analysis. 
Each subsection concerns one of the MTF’s key aspects and 
ends with a short conclusion of the analysis. 

Customization building autonomy 
Customization (user-driven tailoring) is according to 
Sundar, Bellur & Jia a key ingredient in interfaces for 
building autonomy [36]. One example of an attempt to 
enhance the user’s autonomy with customization is by 



including the choice of coaches in the Three Coaches 
concept. The purpose of the design decision was to 
empower the user and to get the user more motivated to use 
the service. Since we are different and want to be coached 
in different ways, letting the user choose coaching style 
could be important for creating an effective and 
empowering persuasive design. Another example of how 
the design tried to enhance autonomy with customization, is 
that a user of the All in One concept can choose which 
parameters to log in the diary. If the users are going to use 
the diary everyday and manually enter information, it could 
be inconvenient and demotivating for the users to log things 
that they do not find relevant. 

Findings from the design process point out that it is not 
unproblematic to add customization and give users choices. 
One thing brought up in feedback sessions was that it is 
difficult to explain each coach in the introduction part of the 
Three Coaches service. This should be done in a quick and 
fun way in order to keep the user’s interest, while still 
communicating everything the user needs to know. In 
addition, feedback on the All in One concept indicated that 
the settings page where the user would make the choices 
felt complicated and time consuming. Thus, it seems like 
including more customization in an application often 
increases the system complexity and makes the system 
more difficult to use. This is in line with Friedman’s 
reasoning where she points out that the user should be given 
just the right amount of control to reach maximum 
autonomy [15]. Therefore it seems like Sundar, Bellur & 
Jia’s assumption of customization leading to higher level of 
autonomy, need some nuancing. The level of control the 
users have over the application, the level of customization, 
should be balanced in order to help the users reach their 
high level goals and enhance autonomy [15].  

Being steered vs. having autonomy 
During the design process, especially in the feedback 
sessions and in the ideation workshop, it was indicated that 
people are different in the ways they want to be steered and 
they might like different approaches in different situations. 
Sometimes it could be nice to have someone telling you 
what to do, making the decisions for you. Then you can just 
sit back and let the responsibility of choosing lie on 
someone else. Consequently, you might not always want 
high autonomy. The coaches Boss and Guru reflect this 
difference in need for autonomy. Boss lets the users be very 
dependent on the system, telling the users what to do. Then 
the users don’t need to think for themselves and can just 
follow the instructions with no ambiguity. The users trade 
autonomy for simplicity and convenience. Guru, on the 
other hand, represents an interface giving the users high 
autonomy. Then the users should reflect and think for 
themselves. More power and freedom leads to more 
responsibility put on the users.  

According to the Goal Setting Theory [23] it is important 
that goals are set by the user, or together with the user, in 

order to increase the possibilities of achieving the goal. 
Reasoning with the basis of this theory, the Guru approach 
seems more efficient then the Boss approach. At the same 
time, if the user does not want to do this, it could increase 
autonomy to provide an interface where the user gets the 
possibility to be more steered. If it is by the user’s own 
choice to get directed goals, the user will probably feel 
more self-determination, than if presented with an interface 
with pre-set goals without actively making this choice. 

In the Three Coaches design the users are able to change 
coach whenever they want. This way the system can adapt 
to changes in the user’s goals and preferences, allowing 
more system fluidity, which Friedman raises as one thing 
that affects autonomy [15]. The matter of changing 
preferences was also discussed during feedback sessions. 
One person mentioned that users might want less autonomy 
in the beginning of using a service, learning all the basics 
and then maybe a coach like Boss would be suitable. Later 
in the process, when the users have developed their 
understanding and skills, increasing the feeling of 
competence, the users could become more autonomous and 
change coach to Guru.  

To complicate things further, one interviewed person with 
RA was sceptical of the three coaches and of choosing a 
coach, because she thought she would choose a coach that 
was not suitable for her. She explained that she always tried 
to be “a good girl”, rising up to other’s expectations. She 
felt like a goal-oriented person and if somebody told her to 
do something or if she had written something down in her 
calendar, she did it, no matter how ill she was and at what 
cost. She had just recently started to understand that it is 
okay not to perform well all the time and that she might 
have to change her way of thinking. She thought that she 
would probably have chosen Boss, because she felt that 
would be the high achieving, well-performing choice, even 
though she thought Guru and more reflection would be 
better for her. This leads to the conclusion that the users 
might need more guidance in the choice of right coach. 
Thus, the balance between guidance and autonomy is 
difficult. 

Customization vs. personalization 
Based on the design process, it seems like personality and 
attitudes make individuals value customization and 
autonomy differently. This is also indicated by the work of 
Orji, Vassileva & Mandryk [27], who have looked at which 
persuasive strategies are appropriate to use for people with 
different personality types in a persuasive health game 
context. They have looked at how personalization (system-
driven tailoring) and customization (user-driven tailoring) 
can motivate some people more, and other people less. 
During a feedback session, one suggestion was made to 
change the customization of the Three Coaches to a 
personalization solution. The user could then start with 
having Robot as coach with data collection and analysis. 
Then, the system could assign (or recommend) another 



coach for the user, based on the results from the analysis. 
This way the system could have some fluidity, adapting 
itself to suit the user. Nevertheless, even if the user (ideally) 
would get a suitable coach, he or she might not feel as 
empowered and in control. Sundar, Bellur & Jia criticize 
the personalization approach over the customization 
approach, arguing that this lack of control strongly can 
affect the sense of autonomy and self-determination since 
personalization does not build the same level of personal 
agency [36]. 

Privacy 
Privacy could be important to discuss in relation to 
autonomy, ethics and user empowerment. Sundar and 
Marathe have in their work about personalization and 
customization [37] noticed that individuals who highly 
value customization tend to be more concerned with 
privacy than others. This is in line with my impressions of 
the design process and the feedback received. In the Three 
Coaches concept, Robot was designed with the purpose of 
exploring the quantified self-approach and privacy issues 
with sensors automatically collecting data about the user. 
Some people involved in the design process thought sensors 
collecting data about them are creepy and they seemed 
concerned with privacy issues. For example, one person 
was told about the BeWell application [19], which uses 
several of the phone’s sensors. He strongly reacted against 
this, especially to the use of sound recording. This person 
was also sceptical to Robot. The people concerned with 
privacy have in general prefered Guru among the three 
coaches.  

Others have found automatic input via sensors very 
convenient and attractive. One example is a person who 
participated in the ideation workshop and in some of the 
feedback sessions. He strongly preferred a coach like Robot 
or Boss, which are both more system-driven. He was little 
concerned with privacy issues and he highly valued 
convenience and ease of use. 

Consolvo, McDonald & Landay’s [9] two guidelines 
Controllable and Public are interesting to consider in 
relation to privacy. They address giving the users the power 
to control how their data is used. A user, like the person 
who was sceptical to the BeWell application, could choose 
not to download the service if trust is not there. Thus, not 
having control over integrity could be a dealbreaker for 
some users and in order to not neglect them, we should give 
them control and opportunities to choose how they want to 
collect and share their data. 

Transparency 
For building autonomy by considering privacy, 
customization is one important aspect. However, 
transparency could be another important factor to aim for 
when designing interfaces where the user feels integrity. 
Misrepresentation, such as lack of information or wrong 
information, is one thing discussed by Friedman as 
something which impacts autonomy [15]. The importance 

of transparency is also highlighted by Oinas-Kukkonen and 
Harjumaa in their Persuasive Systems Design [26].  

Transparency was discussed during the design process. One 
example was a comment about the need for clearly 
communicating for the user how the data logged in the 
diary of the All in One concept would be used. As a user, 
you might want to be assured that the information you enter 
is only stored locally and that the information is not 
distributed to anyone else. Knowing how the data will be 
used can increase the user’s sense of control and increase 
autonomy. The issue of transparency was also mentioned 
during one of the patient interviews. The interviewee 
thought it was important to clearly reference sources of 
information in the application, so it would be clear that 
presented facts and given advice were based on research. 
One strategy to state sources and explanations to algorithms 
and diagrams, is to use the Shneiderman’s visualization 
seeking mantra, giving the user an overview first and details 
on demand [35]. This way the information is there for users 
when they seek it, while the interface does not need to 
become more difficult to navigate. 

Customization conclusions 
• To include customization in an interface can help build 

autonomy, but as a designer, it can be difficult to find the 
right balance of control.   

• Customization can affect the navigability of the 
application, making it more complicated and difficult to 
use. Navigability and customization are related.  

• In addition to customization, transparency could be 
important to consider while designing for autonomy. 

Navigability building competence 
Sundar, Bellur & Jia [36] argue that navigability is 
important for building the user’s sense of competence. 
According to the self-efficacy theory [1], the users’ belief in 
their own ability is important for succeeding in behavioral 
changes. Therefore, feeling competent is important for 
making these changes. In addition, a system with usability 
issues, such as low navigability, could make the effort of 
doing the behavioural change larger, decreasing the 
individual’s ability to perform the target behaviours, which 
according to Fogg’s Behavioural Model [13] would make 
the behavioural change less likely.  

One example of when the discussion of navigability came 
up in the design process was when the All in One concept 
was shown for interaction designers. They felt that the 
system was too complicated, containing too much 
functionality. Navigability is dependent both on the 
complexity of the content (the amount of information) and 
the presentation of the information. Whereas the user 
autonomy can increase by having an application with much 
functionality and information, such as the All in One 
concept, the level of complexity can also increase, lowering 
navigability and autonomy.   



The question of complexity and system capability is related 
to a design conflict concerning reductionism. Fogg [12] 
advises designers to target one small, measurable health 
behaviour in their persuasive technologies, in order to 
increase the chances of creating a successful application. 
This approach has been criticized by Knowles et al. [18] 
who argue that while some problems can be solved this 
way, many wicked problems need a designerly approach. 
The designerly approach can embrace the complexity and 
messiness of the design challenge.  

Psychological aspects also important 
Navigability is important for creating an interface that 
builds competence, but other aspects could also be taken 
into consideration in interaction design, for building the 
user’s self efficacy and strengthen the feeling of 
competence. The content in the application and the 
communication with the user are also important. One aspect 
mentioned by the interviewed nurse was the importance of 
setting realistic goals. At her workplace they focus much on 
this and it could be good if the application helped the user 
with realistic goals. For Boss this would mean putting a lot 
of effort in creating the system-defined goals. For Guru and 
Robot one solution would be to have a list with examples of 
realistic goals and/or to recommend the user in the 
communication to take small steps. 

Another important factor mentioned by the nurse was the 
handling of relapses. Relapses are a common part of the 
process of changing a habit and it is common that people 
stop trying to achieve their goals if they feel that they have 
failed. Therefore it is important to make users aware of that 
it is okay to have relapses, and that they can learn from 
what happened and continue trying to reach their goals. 
This is in line with Consolvo, McDonald & Landay’s 
design goal Positive, where they argue that users should not 
be punished when having a relapse, but that the application 
should keep the user interested [9]. One of the patients 
interviewed explained how good this approach worked out 
for her for eating healthier. She knew Easter was coming 
soon and that she would be among family and friends, so 
there would be a lot of food served. Instead of thinking that 
she was on a strict diet, she could think that it was okay to 
eat the served food, and that eating healthier before and 
after Easter is good enough in the long run. With other diets 
and approaches that she had tried before, she said she 
would have felt a lot of anxiety for this situation, and that 
she would have felt that it would be a failure if didn’t keep 
to her diet. Now she could instead feel confident in working 
for a healthy eating habit in a long-term perspective.  

The interviewed nurse explained that pressure could 
sometimes be negative for behavioural changes. The 
interviewed patient mentioned above, had an example of 
this. She said that she had previously entered a diet program 
where participants were supposed to weigh themselves in 
front of each other so that everyone could see if the person 
on the scale had gained or lost weight. She thought those 

situations and the group pressure were uncomfortable and 
left the diet program after a couple of months. This program 
did not achieve the Positive design goal. When participants 
had a relapse, standing in front of everybody else and feel 
the failure of gaining weight was a sort of punishment. This 
approach might work well for short-term changes, but for 
more sustainable changes it is difficult. 

Positive feedback and rewards 
Positive feedback, such as giving the user rewards, can be 
good for building competence and thereby building self-
determination [34]. Boss tells the user “Good job!” when 
the user has achieved something, which can build the sense 
of that the user is doing well. However, rewards can also 
undermine autonomy, since it is extrinsic in its nature. A 
reward is based upon somebody else valuing what you do. 
The use of rewards in persuasive design is controversial 
[27], but it can be done in different ways. Beyond the 
Positive strategy of Consolvo, McDonald & Landay [9], the 
Abstract/Reflective and the Trending/Historical could be 
interesting to consider in relation to rewards. By using 
rewards and feedback that are more ambient and abstract, 
the users could make their own interpretations. This could 
perhaps build the user’s autonomy further. To see progress 
could be a way to get rewarded in an intrinsic way and 
therefore the strategy Trending/Historical could also be 
relevant to keep in mind.  

Navigability conclusions 
• Navigability and an interface with high usability are 

important to strive for when creating a tool for building 
the user’s feeling of competence. 

• To find a balance between a simple interface and a more 
advanced interface with more content is difficult. 

• For building competence via the interface, other aspects 
are also important to consider. Such as: realistic goals, 
handling of relapses, pressure and encouraging the user 
with positive feedback. 

Interactivity building relatedness 
For creating relatedness, it is important to have secure 
relational bonds [34]. Sundar, Bellur & Jia argues that for 
building relatedness, it is important that the application 
provides the users with much interactivity with other people 
[36]. In the design process the patients interviewed seemed 
to find this social support and empowerment attractive and 
the concept of a user forum (included in the All in One 
concept) was popular among the interviewees. They 
thought it could be valuable and empowering to be able to 
give each other advice and to be able to discuss different 
matters. Seeing that others have faced similar problems and 
asked the same questions can create feelings of being less 
helpless and less lonely. 

To be able to help others in a similar situation was also 
mentioned as something that could help dealing with the 
disease. One of the patients had an idea of creating a service 
where users could be mentors for other users. She had 



recently started to support another person with RA and felt 
that it was a good way to help. This could perhaps be 
facilitated in an application by allowing users to send direct 
messages to each other. One could also explore a concept 
build entirely on this, where users could be matched to 
mentors or people to mentor.  

On the other hand, the interviewee also said that in times 
when she was more ill, she did not want much contact with 
other individuals with RA. To either hear people brag about 
how well they were doing or hear people complain about 
how bad they were feeling, were things she did not want to 
be a part of and it would make her feel less related to the 
group. Thus, it seems like all kind of social interaction, all 
the time, is not always desirable.  

Negative interactivity 
Moreover, there is the previously mentioned example of the 
diet program where the participants needed to show how 
much weight they had lost or gained in front of each other. 
In this example, social interactions were used for pressuring 
the participants to change behaviours. This kind of social 
interactions would probably not lead to the feeling of a 
secure and warm social platform, which builds relatedness. 
On the contrary, in the case of the interviewed person who 
mentioned the example, she felt uncomfortable and insecure 
and decided to quit the program. Undoubtedly, all social 
interactions are not building relatedness and we must 
carefully consider the social interactions enabled by 
applications. Even bullying and group pressure are socially 
interactive. Thus, it is important to strive for an interface 
that provides social interaction focused on quality and 
security, not quantity.  

Autonomy can also affect the impact of social interactions. 
In the critical design Fit4Life [29] the system automatically 
posts updates to social networks, leaving the user forced to 
be the object of group pressure, similar to the public 
weighing example. If the user instead can choose what to 
share with others and have control over this, according to 
the Controllable and Public strategies by Consolvo, 
McDonald & Landay [9], the system would probably create 
a more secure feeling, and it might lead to higher 
relatedness.  

Different ways of implementing interactivity 
Social interactions can be included in different ways in an 
interface, and different kinds of interactivity can lead to 
different outcomes. A forum for example, as in the All in 
One concept, might lead to discussions focused on different 
topics, and passive users could get the chance to read the 
discussions and feel the presence without feeling pressured 
to be active themselves. A social platform where users can 
post updates (such as Facebook, Instagram and Twitter) is 
another example and it can also allow users to be passive, 
sharing only as much as they want to. During the design 
process, suggestions were made in feedback sessions to 
include more interactivity, such as for example this 
functionality where users can post updates about their 

progress. Compared to the forum, the status update feature 
might include interaction that encourages users to post more 
about how they are doing, while the forum focuses more on 
questions and advice. In the status updates, the users would 
probably promote an image about themselves in a greater 
extent. This might lead to the irritation mentioned by the 
interviewee who disliked hearing people brag or complain. 
On the other hand, a feed with status updates could increase 
the feeling of social presence in the application and to get 
positive feedback from peers when posting about a personal 
achievement can build the feeling of competence. 

The interactivity can be targeted to different groups and it 
might also affect the way users share information. In a 
private message for example, the users interact with one 
other user at a time while writing something on a forum 
might be seen by anyone. Groups with a limited number of 
users can be a strategy to increase relatedness and make the 
user more confident in sharing and supporting other users 
[39]. 

Interactivity to related groups 
It could also be relevant for a user to feel relatedness to 
other people than users and individuals with RA, in order to 
succeed in lifestyle changes. One group that might be 
important are the relatives. One of the patient interviewees 
explained that it can be difficult to get others to understand 
what it is like having RA and that it often can be difficult 
for the relatives to handle the disease. She thought it might 
be helpful to have a suggestions page or a forum for the 
relatives too, so that they also could get support. Another 
example of an important group is the health care staff, e.g. 
the individual’s doctor. In the Three Coaches concept and 
the All in One concept, self-monitoring is facilitated 
through a diary function. Two of the interviewed patients 
thought it would be helpful to bring the application with 
their logged data to their doctor’s appointments. Both of 
them already had the habit of writing a diary about their 
health and thought it was difficult to remember the disease 
history without it. They thought that it would be helpful if 
the application could show the doctor an overview over the 
disease history (fulfilling the strategy Trending/Historical 
by [9]). 

The application could also be used as a tool when health 
care staff have a conversation with the patient about 
lifestyle changes. They could introduce the application for 
the patient and teach them how to use it in a relevant way. 
When the patient has a follow up appointment, the 
application could be used as a basis for discussions. This 
might help the communication between the patient and the 
health care staff, building relatedness.  

Interactivity with the system 
To let a doctor or a nurse introduce the application could 
also help building the relationship to the application itself. 
The user’s relationship to the system could be another 
relevant aspect to take into consideration when discussing 
relatedness. The personification strategies used for instance 



by Lark and Moti, could perhaps create a relationship with 
the user which can contribute to increased relatedness.  

In the design process, personification was used both in the 
Healthie and in the Three Coaches concepts. In Healthie, 
the system could talk to the user through text messages, as 
if the system was another person. In the design, the attempt 
was to make the communication of Healthie easy-going and 
casual (like in Lark). In the conducted interviews and in 
previous research [10,31,32], individuals with RA have 
made it clear that a positive, inspiring and easy-going tone 
is desired for applications. However, during a feedback 
session of the Healthie concept, a discussion was raised 
concerning the tone in the interaction. In the context of the 
user answering rather private questions about lifestyle, 
personal genetics and disease, it did not feel quite right. 
Instead, the application gave the participants a rather 
unserious and awkward impression. Bickmore & Picard 
highlight the need of a well-balanced social deixis, i.e. the 
adaption to relational status in language, and they argue that 
the way language is used is relevant to consider while 
creating computer applications [5]. Also the rather tedious 
questioning of Healthie asking the user all the Lifestyle Lab 
questions, in contrast to a more polite and natural initial 
conversation, could make the Healthie concept ill-suited for 
the context. 

So while using personification and agents in interfaces, 
there is a risk that it is done in a way that does not help 
relatedness. Just like with interaction with real people, the 
type of interaction for the specific context seem to matter. 
For the Three Coaches concept the Lifestyle Lab section 
was included in the introduction part of the application, 
before the user would choose coach. Then the coach did not 
need to start the interaction with asking the user all the 
intrusive questions. This approach seemed better suited for 
the design context. The participants in the feedback 
sessions in general regarded the idea of different coaches 
and personification in the Three Coaches concept as an 
interesting design solution. With personified agents, like the 
coaches, there is a possibility to create a more friendly tone 
and the feeling of the application being more like a 
companion than just a system [5]. 

One problem related to the Three Coaches and 
personification, was that the coaches differed both in style 
(appearance) and in functionality (the different coaching 
styles). This might create a conflict, where the user would 
prefer one coach in regard to the appearance and another 
coach in regard to the coaching style. The strategy 
Aesthetic, by Consolvo, McDonald & Landay [9], could be 
good to keep in mind. Perhaps the user should choose the 
design of the appearance and the different coaching styles 
in different steps. Exactly how the coaches look can also be 
considered more to suit the target users, helping them to 
build more relatedness to the system. If the designs feel too 
childish or if they do not match the user’s personality and 

style, it can lead to the users disliking the design and being 
less persuasible [5]. 

Interactivity conclusions 
• Interactivity could both help building secure relational 

bonds and relatedness, and also diminish it. Social 
interactions could be negative for a user if done in a bad 
way.  

• Interactivity to other individuals than other users could be 
interesting to investigate, for example to relatives and 
healthcare staff.  

• Personification could be interesting to investigate further 
for creating relatedness to the system. 

DISCUSSION 
In this study the MTF was analysed with a design case. 
Conclusions from the analysis indicated that the framework 
lacks depth in order to sufficiently guide the arisen design 
conflicts related to the components autonomy, competence 
and relatedness from the self-determination theory. This is 
in line with [39], who critique the way [36] apply the self 
determination theory in the MTF, arguing it is made too 
trivial. The design conflicts, discussed in the analysis, 
highlight problems to solve in order to successfully design a 
persuasive technology that can motivate lifestyle changes 
and empower individuals who have RA or have symptoms 
of RA.  

Discussion concerning the design case 
Several findings from the interviews, concerning what 
individuals with RA want from a digital tool, were in line 
with the previous research by [31,32] and [10]. Practical 
advice, both from other users in a forum and from the 
developers of the system, was regarded as helpful and 
empowering. Patients also wanted the application to have a 
positive tone, and not focus too much on the disease. A 
third finding in line with the previous RA studies was that a 
diary and calendar function could be interesting. RA is a 
chronic disease with episodes, and thereby a self-
monitoring functionality could potentially be extra valuable 
[14].  

There were also findings from the interviews in this study 
that were not brought up in [31], [32] and [10]. One aspect 
was the balance between positive and negative social 
interaction. Group pressure, bragging and complaints were 
raised as problems, but are not mentioned in these studies. 
Also, the handling of relapses was highlighted as important 
during the design process, but was not discussed in these 
studies either. These novel findings indicate that while 
designing persuasive technologies for individuals with RA, 
a critical and nuanced perspective on social interactions and 
goals could be needed.  

During the second workshop and in feedback sessions, the 
idea of people wanting to be coached in different ways 
emerged. In order to work with this point of view, the Three 
Coaches concept was designed. When showing the concept 
to an interviewee and to participants in feedback sessions, 



issues with the design were raised and it showcased the 
complexity of including customization. However, the core 
of the concept, with the user being able to customize the 
coaching style and the level of autonomy in the application, 
could be interesting to investigate further. 

For the design case raised in this report, continuing the 
design work is recommended. By testing the concepts and 
ideas further with RA patients and by carefully considering 
the design conflicts raised in the analysis, a solution that 
works for many could be found. The design concepts and 
artefacts developed in this process can be used as a starting 
point, but they should not be considered as evaluated or 
recommended design solutions. The patient interviews were 
small in number and unstructured, therefore the results from 
the interviews should not be considered representative to 
the target group in general.  

General discussion 
A main strength of this study is that it contributes to the 
discourse about motivation and empowerment in persuasive 
technologies. As Purpura et al. [29] convey, it is important 
that scholars discuss other aspects than solely efficiency. 
The choice of framework to discuss was made because the 
MTF aims to account for the user’s self-determination and 
intrinsic motivation. The desires of the users are put in the 
first place. 

Even if this study did only look at qualitative aspects and 
was not able to investigate the efficiency of different 
strategies and design approaches, the discussion might still 
benefit the creation of new efficient applications. If a user 
feels self-determined and empowered using a persuasive 
application, one could picture it being more interesting to 
use over time. In MTF, a higher intrinsic motivation will 
lead to higher engagement with health content, which will 
in turn lead to changed attitudes and behaviours [36].  

Another strength was the RtD approach, which enabled 
combined input from previous research, from patients, from 
designers and from my own design judgement. Thereby it 
was possible to work with something particular, based on 
many different perspectives, which led to design insights 
and to a discussion concerning theory in the field. To use 
RtD for analysing existing theory has been raised as a 
useful way to use the approach [43]. 

However, RtD is an emerging practice, still under 
development [2]. Researchers have raised concerns that the 
questions concerning how to document RtD projects and 
how to evaluate the outcomes of the designs are so far 
unanswered by the HCI research community [17, 43]. 
Therefore a weakness of this study and of the choice of 
method is the difficulty to evaluate the quality of the 
designs, procedures and outcomes of this paper. 

Still, the designs in this study succeeded in their role of 
creating an interesting discussion about user empowerment 
and motivation. It is exciting to see how the field of 
persuasive design and HCI will continue this discourse and 

how research about value sensitive design could be applied 
in future products. 

CONCLUSIONS 
As expected, the process showed that the problem in the 
design case was complex. Several design conflicts and 
discussion points have been identified during the process 
and highlight shortcomings in the MTF [36]. For building 
autonomy, transparency is an aspect to consider besides 
customization. For building competence, handling of 
relapses, limitation of negative pressure, positive 
communication and other ways to encourage the user are 
important besides navigability. For building relatedness, a 
critical view of social interaction, focusing on the quality of 
the interactivity, is needed.  

The framework proposed by Sundar, Bellur & Jia [36] and 
the strategies by Consolvo, McDonald & Landay [9] are 
starting points for creating persuasive technologies where 
the user is empowered. The discussion outcome of this 
paper can contribute to the research field of persuasive 
technologies and HCI, as it highlights some aspects where 
future theoretical and empirical research could help us 
reach a deeper understanding of how to build empowering 
tools with value sensitive design.  
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