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Abstract
Health behaviour change is challenging and is addressed by the international community. Many
people try to effect change for a healthier lifestyle, but they find it difficult to sustain their new
habits. Today, technological applications support people who want to change their behaviour,
oftentimes by utilising social influence: The influence of others on one’s behaviour. Social
influence consists of different aspects, the particularities of which are often neglected in design.
This thesis focusses on the design of the social comparison aspect of social influence. Social
comparison psychology supports the view that when facing a lack of objective measurements,
people tend to compare themselves to others who are similar to them for self-evaluation, selfenhancement, self-prediction, and coping. In psychology, social comparison theory has shown
great potential in the aforementioned areas as well as challenges regarding its application. In the
design of technology, social comparison theory has been utilised but lacks extensive exploration.
In this thesis, four perspectives are considered to better understand social comparison in
design: Existing designs, designers’ perspective, healthcare professionals’ perspective, and user
research for social comparison. The four perspectives are explored using qualitative
methodologies and through design science research. The knowledge took the form of a Multipleperspective Approach Design (MAD) for social comparison features in technology that supports
health behaviour change.
MAD aims to support designers when working with social comparison in health behaviour
change, by presenting social comparison potentials and challenges informed by the different
perspectives. MAD builds upon the knowledge transferred from the field of psychology regarding
social comparison and on the research conducted to understand the four perspectives of social
comparison.

Keywords: behaviour change, design method, health, human-computer interaction,
interaction design, persuasive technology, social comparison

Mylonopoulou, Vasiliki, MAD: Sosiaalisen vertailun suunnittelu terveyskäyttäytymisen muutosta tukevissa teknisissä interventioissa.
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Tiivistelmä
Terveyskäyttäytymisen muutos on haastavaa ja sitä käsittelee kansainvälinen yhteisö. Monet
ihmiset yrittävät tehdä muutoksia kohti terveellisempiä elämäntapoja, mutta heidän on vaikea
ylläpitää uusia tapojaan. Tänä päivänä teknologiset sovellukset tukevat ihmisiä, jotka haluavat
muuttaa käyttäytymistään, usein hyödyntämällä sosiaalista vaikutusta: toisten vaikutusta omaan
käyttäytymiseen. Sosiaalinen vaikutus koostuu erilaisista näkökulmista, joiden erityispiirteitä on
usein laiminlyöty suunnittelussa.
Tässä opinnäytetyössä keskitytään sosiaalisen vertailun näkökulman suunnitteluun sosiaalisessa vaikutuksessa. Sosiaalisen vertailun psykologia tukee näkemystä siitä, että objektiivisten
mittausten puuttuessa, ihmiset pyrkivät vertaamaan itseään muihin, jotka ovat samankaltaisia,
itsearvioinnin, itsensä vahvistamisen, itsearvioinnin ja selviytymisen kannalta. Psykologiassa
sosiaalisen vertailun teoria on osoittanut potentiaalinsa edellä mainituilla aloilla, mutta sen
soveltamiseen liittyy haasteita. Sosiaalisen vertailun teoriaa on hyödynnetty teknologian suunnittelussa, mutta laaja-alaisempi tutkimus aiheesta on puutteellista.
Tässä opinnäytetyössä tarkastellaan neljää näkökulmaa ymmärtämään paremmin sosiaalista
vertailua suunnittelussa: Olemassa olevat mallit, suunnittelijoiden näkökulma, terveydenhuollon
ammattilaisten näkökulma ja käyttäjätutkimus sosiaaliseen vertailuun. Näitä neljää näkökulmaa
tutkitaan käyttämällä laadullisia tutkimusmenetelmiä ja suunnittelutieteellistä tutkimusta. Kerätyn tiedon perusteella muodostettiin monia toimijoita tarkasteleva lähestymistapa suunnitteluun
(MAD), joka koskee sosiaalisen vertailun ominaisuuksia teknologiassa, joka tukee terveyskäyttäytymisen muutosta.
MAD pyrkii tukemaan suunnittelijoita, jotka työskentelevät sosiaalisen vertailun parissa terveyskäyttäytymisen muutoksessa, esittämällä sosiaalisen vertailun mahdollisuuksia ja haasteita,
joita on kerätty eri näkökulmista. MAD perustuu psykologian alalta kerättyyn tietämykseen sosiaalista vertailusta ja toteutettuun tutkimukseen, joka on tehty sosiaalisen vertailun neljän näkökulman ymmärtämiseksi.

Asiasanat: ihmisen ja tietokoneen välinen vuorovaikutus, käyttäytymisen muutos,
sosiaalinen vertailu, suunnittelumenetelmä, terveys, vakuuttava teknologia,
vuorovaikutuksen suunnittelu
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Preface
Dear reader
If you want to know how someone manages to take a PhD against all odds, this is
the part you should read. My name is Vasiliki (Vaso) and I am dyslectic; meaning
that I have difficulties to read and write. During my school years in Thessaloniki,
Greece, three were the primary school teachers that could influence my parents’
attitude towards my future education. One informed my parents about the condition,
but it is hard to believe that your child is different – regardless of what this means.
Another told them that they should give up on me because, sooner or later, I would
drop out of school. The third explained that I was different because I could do
mathematics, but could not read or write properly. After that, my parents got me
diagnosed, this had little influence at school, but for us it was a revelation.
As all cultures, Greek culture has its peculiarities. Back then, everyone had to
manage to be accepted in a university; to become a medical doctor, a lawyer, an
architect or something in IT. The children had to get into group tutoring for learning
two languages, computers and an extra weekend activity as dance or music. This is
when I chose to learn to play the piano and - even if I barely play today – it was
there that I learned the most important lessons. My teacher, Ioannis Tsatsiadis
taught me, apart from how to play the piano, that there are other professions than
the ones advertised by society, that it is all right to make mistakes, and that it is
important to like what you do. All these, I understood much later, when I moved to
Sweden for my master’s in human–computer interaction (HCI).
In Sweden at Umeå University, I realised that it was all right to make mistakes,
as in my studies the underlying philosophy was that mistakes are an inevitable part
of design and a way to gain knowledge. HCI turned out to be my passion. I
understood then that I could not keep away from studies I liked only because they
required me to read long texts. In HCI, I used text to speech technology to read all
the required literature. In the exams, I barely used the extra time I was entitled to
because of my condition, for the simple reason that most of the courses did not have
any exam! The environment helped me move forward and graduate with good
grades, which led me to this PhD in Finland.
Throughout this academic trip, I had the support of close friends. Konstantinos
Rosmpoglou and Evangelia Mpoursiani - my dear friends and class mates in
computer engineering school - supported me in all my terrible moments in the
Greek higher education system as we passed together the terror of thousands of
11

pages of written exams. Moreover, life has its ups and downs and it is always nice
to have friends who can tell you the truth as they see it. While I was in Sweden, I
met my beloved friend Michael Persson and my corridor mate Max Markström.
They literally opened the door of Swedish culture for me: ice-fishing, Piteå palt,
surströmming, vin-brännboll, and Swedish midsummer! Through these events,
they gave me an opportunity to learn to love Sweden. Moving to Finland, it was
harsh and difficult for me to integrate. The PhD studies seemed something that I
was not meant to be doing, as I could see the PhDs starting with me were doing
much better. I was just lost; until I met Olli Korhonen, another PhD student six
months already in the PhD process. He explained that the feelings I had were
common and probably unrelated to my dyslexia. He told me about his experience
and it empowered me, I stopped feeling alone. Later, our daily discussions
transformed the workplace into a nice environment. Through our discussions, Olli,
many times, placed the perfect words on situations or feelings I tried to express;
helping me have a better self-understanding. Last but not least, I met the talented
Argentinian Guido Giunti who was one of the main people who transformed a time
that was supposed to be a nightmare, into nice moments. Working with Guido made
me understand a completely different field of research (medicine) and improve my
communication skills, drawing from his long experience.
The friends support and advice was vital for staying motivated to continue in
academia, but the support of people higher in hierarchy is equally needed. The
supervisors were the first to know that I was dyslectic, and they showed great
understanding, many times reacting to my spellings with humour, when for
example, I proposed a “rape up section” instead of “wrap up section”. Karin
Väyrynen was always there for daily problems I might face, and she made it clear
through her actions that if something went wrong she could be there to take over. I
was impressed by the way she worked, which taught me to focus on high quality.
Minna Isomursu, unlike other professors, always had her door open for her students,
and even though later she was away, she was always there when needed. Minna let
me space and time to bloom towards my own direction. I will never forget our first
work trip to Talin; by the end of the first day I was dead tired when she could keep
negotiating and being creative. Then I thought: I want to be like that!
In Finland we need to have a group of people as a third eye to the PhD progress,
it is called a follow up group. They were close to me and helped me on difficult
decisions I had to make. Arto Lanamäki supported me especially in the beginning
of my studies and in understanding the focus of my research. Marja Harjumaa,
with her experience in health and technology, supported me in a time when I faced
12

a dead end in my research by introducing me to the right people. Finally, Kari Kuuti
helped me feel like home from the first day I met him. He knew the philosophy of
my master’s in Umeå University as well as people that I had worked with, making
it unnecessary for me to describe the context of my past. He was there every time I
needed help, especially with new methods in the HCI field, and the conversations
he held were one of the reasons to go to the unofficial gatherings of the unit and
university.
Money does not bring happiness, but it certainly helps. The European Union
ITN-ETN Marie-Curie funded project CHESS created the best financial support I
had up to now in my life. CHESS came with a network of 15 PhD students placed
in different E.U. countries and a basic flexible curriculum. Because of CHESS and
Minna’s support, I got the opportunity to travel and network all over the world,
work in different contexts and cultures together with many people, learn about
projects, get managerial and communicational skills. During these trips I met my
later to be thesis reviewers Evangelos Karapanos and Pedro Campos, excellent
researchers in HCI, who’s comments improve the thesis you are holding right now.
I understood what level of quality a PhD education could reach - and in my opinion
should be. Doing research is just one part of the education, having all these
resources I could not just stay on that, so I improved my transferable skills. Now
that I finished I feel competent enough to work in academia and in industry,
contradictory to the belief that a PhD degree closes the door to industry. My opinion
is that a PhD focusing just on research, without plans to expand the skills of the
candidate, and without a financial support by a funding body cannot be a good sign
for the person graduating.
I wanted to leave for last the most important influencers in a person’s life: the
family. If it was not for my parents Eleni and Athanasios Mylonopoulos, my brother
Dimitrios and my partner Thami Jadid I would not be here today. My parents
supported me during my school years. During the primary and half of the secondary
education my mother and especially my father were studding with me after school
until the early morning hours. During the last secondary education years my father
stayed up as late as I did even though he did not study with me, oftentimes until
three in the morning while we both had to wake up at seven. The strong basis I had
in mathematics was because my brother taught me to love this subject as many
times he was teaching it to me. Do not take me wrong, not everything was perfect
in my family, but I do know that they did everything they could, starting by not
listening to the second teacher who told them to give up on me. They were the ones
who had to pay for my higher education, and even though the universities were free
13

both in Greece and Sweden the daily expanses always ran. In a period of financial
crisis in Greece, they managed to support me with any means they could, so I would
continue my studies.
Thami has been my partner for the last six years, he moved from France to
Sweden for us to live together and then we moved to Finland. The PhD was tough
for both of us. I had to travel a lot and many times I brought work home, had stress
management issues and often exploded at home. He was there until the adjustment
period of the PhD passed and he took really good care of me, supporting me. With
the hours I chose to dedicate to my development and PhD I had time for nothing
else, so he managed to make me have free time when I was at home. He put back
his job seeking so to have time to sustain a relaxed environment at home and many
times he helped me check my texts. Like this preface.
Of course, money is needed, but the most important ingredient is the support
of the people around and “above” us as well as the support of the environment we
live in. What I will keep from this trip and share with you is to keep people who
support you close, to get rid of toxic people, and to try to change the environment
that you live in for the better.
Wednesday 1.05.2019
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Sincerely, Vaso
A dyslectic PhD candidate

Abbreviations
BChT
CHI
DSR
e.g.
etc.
E.U.
Fig.
fig.
GST
HBM
i.e.
MAD
PAM
pub.
DR
SCT
SDT
TTM
WHO

Behaviour Change Theories
CHI Conference on Human Factors in Computing Systems
Design Science Research
exempli gratia
et cetera
European Union
Figure
Figure
Goal Setting Theory
Health Belief Model
id est
Multiple-perspective Approach Design
Precaution Adoption Model
Publication
Design-oriented Research
Social Cognitive Theory
Self-Determination Theory
Transtheoretical Model
World Health Organisation

15

16

Original publications
This thesis is based on the following publications, which are referred throughout
the text by their Roman numerals:
I.

II.

III.

IV.

V.

VI.

Mylonopoulou, V., & Isomursu, M. (2016, December). Context of use and timing of
social comparison techniques in behavior change support: A qualitative systematic
review. In Proceedings of the 15th International Conference on Mobile and Ubiquitous
Multimedia (pp. 249-259). ACM.
Mylonopoulou, V., Väyrynen, K., & Isomursu, M. (2018, January). Designing for
behavior change-6 dimensions of social comparison features. In Proceedings of the 51st
Hawaii International Conference on System Sciences.
Mylonopoulou, V., Väyrynen, K., Stibe, A., & Isomursu, M. (2018, April). Rationale
Behind Socially Influencing Design Choices for Health Behavior Change. In
International Conference on Persuasive Technology (pp. 147-159). Springer.
Mylonopoulou, V. (2018, September). Design for health behavior change supportive
technology: healthcare professionals' perspective. In Proceedings of the 10th Nordic
Conference on Human-Computer Interaction (pp. 82-92). ACM.
Mylonopoulou, V., Isomursu, M., & Vayrynen, K. (2018, October). Designing for Wellbeing and Healthcare Using Social Comparison. In Proceedings of the 22nd
International Academic Mindtrek Conference (pp. 266-269). ACM.
Mylonopoulou, V., Maramis, C., Stibe, A., Isomursu, M., & Chouvarda, I. (2019). Make
Em Talk about Comparisons: Design-oriented Research for Challenging User Studies.
In IFIP International Conference on Human-Computer Interaction, p. XX. Springer.
[Under review process]

Contributions may also be listed after the list of publications.

17

18

Contents
Abstract
Tiivistelmä
Acknowledgements
9
Preface
11
Abbreviations
15
Original publications
17
Contents
19
1 Introduction
21
1.1. Problem identification and research question ......................................... 22
1.2. Suggested solution: MAD for social comparison features ...................... 23
1.3. The structure of the thesis ....................................................................... 24
1.4. Important terminology ............................................................................ 25
2 Related work
27
2.1 Designers and users: Understanding and inclusion ................................. 27
2.2 Behaviour change: Theory & healthcare professionals ........................... 30
2.2.1 Individual focused theories........................................................... 31
2.2.2 Environmental inclusive theories ................................................. 32
2.2.3 Other behaviour change theories .................................................. 33
2.2.4 Healthcare professionals ............................................................... 34
2.3 Persuasive technology: Perspectives of the field .................................... 34
2.4 The social factor: Opening the black box................................................ 37
2.5 Social comparison: Healthcare and wellbeing ........................................ 38
2.6 Scope of the thesis................................................................................... 41
3 Research approach
43
3.1 Research domain: A drop in a sea of knowledge .................................... 43
3.2 Research background: Philosophy & methodology ................................ 43
3.3 Research background: Data collection and analysis methods ................. 45
3.4 Research outline: Timeline and publications .......................................... 51
3.4.1 Existing designs ............................................................................ 53
3.4.2 Design practitioners ...................................................................... 53
3.4.3 Healthcare professionals ............................................................... 54
3.4.4 Users ............................................................................................. 54
3.4.5 Creation ........................................................................................ 54
3.4.6 Evaluation ..................................................................................... 55
19

4 Multiple-perspective Approach Design for social comparison
features in technology supporting health behaviour change
57
4.1 General description of MAD ................................................................... 57
4.2 Blue: Persona board and book ................................................................. 61
4.3 Purple: Social comparison board, book and cards................................... 66
4.4 Green: Library cards ............................................................................... 72
5 Evaluation
75
5.1 Descriptive evaluation: Scenarios ........................................................... 75
5.1.1 Designing features to motivate pauses and exercises ................... 75
5.1.2 Motivating stroke patients to exercise .......................................... 79
5.2 Workshops: Evaluation by design researchers and practitioners ............. 82
5.2.1 Conference workshops ................................................................. 83
5.2.2 Industrial workshop ...................................................................... 85
6 Discussion
89
6.1 Ingredients: The four perspectives .......................................................... 89
6.2 Materials: Boards, books, cards .............................................................. 92
6.3 Ethics and privacy ................................................................................... 95
6.4 Theoretical contribution: Demystification of social influence ................ 97
6.5 Practical contribution: MAD for social comparison ............................... 98
6.6 Limitations .............................................................................................. 99
7 Conclusions and future work
101
List of references
103
Appendix
113
Original publications
131

20

1

Introduction

Of late, the international community has requested that we change. The United
Nations calls on governments, the private sector, civil society and individuals to
alter their lifestyles so as to promote a more sustainable world regarding health, the
environment, social issues and 14 further domains (United Nations, 2016). The
number of actions undertaken towards health-related change – especially
preventive and primary healthcare – have increased. Apart from the World Health
Organisation (WHO), whose role is health promotion and the prevention and
control of chronic conditions (“WHO | About us,” 2016), the European Union (E.U.)
promotes policies on preventive health and funds relevant research (European
Commission, n.d.). Planning for change, which is what these public bodies do, may
be difficult, but actually implementing change is even more difficult.
Reasons for changing may differ, e.g. to follow our society that promotes a
healthier lifestyle, because our medical doctor advises us to alter our behaviour, or
we may want to improve some aspect of ourselves. Even though we may be selfmotivated to start and sustain the change, to do so remains difficult. People pass
through different mental and physical stages during the change process and it is
easy to relapse (Buunk & Gibbons, 2016). Motivation and behaviour change
theories (BChT) attempt to describe what makes people alter their behaviour
(Buunk & Gibbons, 2016). BChT may focus on the individual and the individual’s
readiness to change (Prochaska, Redding, Harlow, Rossi, & Velicer, 1994;
Weinstein, Blalock, & Weinstein, 2002) in order to be able to influence or measure
the change. Many theories take into account the individual’s social environment as
well, e.g. friends, family, work environment, and public health campaigns (Albert
Bandura, 1998; Becker, 1974; Deci & Ryan, 2008).
Technology is used to implement BChT for behaviour change in health as well
as other domains (Gulbinas, Jain, & Taylor, 2014; Mummah, King, Gardner, &
Sutton, 2016; Sunyoung & Paulos, 2010; Valkanova, Jorda, Tomitsch, & Vande
Moere, 2013). Technology may support behaviour change by making a person
aware of their behaviour (Thieme et al., 2012; Valkanova et al., 2013), by
visualising their progress regardless of whether the users have a specific aim, such
as eating five portions of vegetables daily (Gasser et al., 2006), or reducing their
water consumption in general (Kuznetsov & Paulos, 2010), by connecting the user
to other users who try to achieve similar change (Lin, Mamykina, Lindtner,
Delajoux, & Strub, 2006). The technology that supports behaviour change takes
social influence into account. Social influence is the influence of others on one’s
21

beliefs and behaviours (Aronson, 2003). The role of others can be filled by
technology (B. J. Fogg, 2003) making use of phrases promoting social influence.
This thesis, however, focuses on technology that brings many users into contact
with one another.
Publication III shows that from the design perspective, social influence in
technology that aims to support people when changing their behaviour is often
perceived as a black box, placed in the design without a full understanding of its
mechanics. In many articles, researchers refer to the same theories to rationalise the
existence and importance of the social factor, while the implementation may differ
radically. For example, some may implement social influence in the form of a chat
(Lin et al., 2006), while others do so in the form of a progress bar (a bar for each
user) (Gasser et al., 2006). The point is not to have a similar implementation but to
better understand the theory and nature of social influence in order to be more
aware of its potential when designing. Social influence consist of seven interrelated
aspects, namely social comparison, social learning, competition, cooperation,
social facilitation, recognition, and normative influence (Stibe, 2015b). Social
comparison is the anchor of the thesis.
Social comparison is based on the Social Comparison Theory (SCT) which
supports the claim that people compare themselves to others in order to understand
themselves better (Festinger, 1954). In the field of psychology, social comparison
is studied and has shown its potential on health and well-being as it has been proven
to help patients cope with conditions (Wood, Taylor, & Lichtman, 1985), to build
self-esteem (Wills, 1981), and to learn from others (Collins, 1996; Suls, Martin, &
Wheeler, 2002). In some cases, however, the social comparison can be
demotivating (Wills, 1981). Based on how we design social comparison features,
they may support different emotional stages that can reinforce or discourage a
person attempting to maintain change. Consequently, we should be careful when
designing features which implement SCT in behaviour change for health, in order
to avoid undesirable results while at the same time exploiting the full potential of
SCT.
1.1.

Problem identification and research question

Thus far, no specific guidelines exist for designing social comparison features,
resulting in a limited application of SCT. Many designers take into account BChT
as well as theories related to technologies which support behaviour change (e.g. B.
J. Fogg, 2009a; Oinas-Kukkonen & Harjumaa, 2009). However, designers often
22

address social influence as one entity without always taking into account the
particularities of each social influence aspect, and consequently the particularities
of social comparison. This way of designing may result in reckless designs that can
backfire, i.e. resulting in undesirable or even harmful behaviour (Purpura,
Schwanda, Williams, Stubler, & Sengers, 2011; Stibe & Cugelman, 2017). As SCT
has already shown its potential within psychology, a well-conceived technological
design that implements the social comparison principles might effectively support
health behaviour change. The lack of guidance in designing social comparison
features may lead to the misuse of the theory and may result in demotivating people
instead of motivating them. The aim of this thesis is to explore how to design social
comparison features in technology that aims to support health behaviour
change.
This research builds upon the knowledge of the information technology field
related to social influence in health behaviour change. Based on the theories
underlying technology that supports behaviour change, and psychology, this thesis’
ambition is to contribute to the Human-Computer Interaction (HCI) field in two
ways. Firstly, by focussing on social comparison, it sheds light on the social
influence aspects in relation to technology targeting the support of health behaviour
change. Secondly, this thesis formulates a Multiple-perspective Approach Design
(MAD) for social comparison features in technology that supports health behaviour
change. MAD is a tool informed by theory and practice, and its ambition is to
influence the design practice of social comparison features and extend them to other
aspects of social influence in the future.
1.2.

Suggested solution: MAD for social comparison features

Technology can implement designs that facilitate social comparison, but these
designs require the designer to be careful. Social comparison may lead to positive
feelings, motivate people or direct people towards a particular behaviour, yet if the
social comparison design is careless it may lead to dangerous results. For example,
by supporting comparisons in which the users are in a better position than others,
users may be led to underestimate their risk to a health condition (van der Velde,
van der Pligt, & Hooykaas, 1994). On the other hand, always showing a user that
they are in a worse position than others may demotivate or even psychologically
harm the user (Wills, 1981).
In the design of technologies that aim to support behaviour change, social
influence has often been treated as a whole and on such high levels that the social
23

influence aspects lack exploration from the design perspective (e.g. B. J. Fogg,
2003; Oinas-Kukkonen & Harjumaa, 2009). Namely, theories related to the social
features of technology – aiming to support health behaviour change – exist, while
specific content for each social influence aspect is absent. Lacking knowledge of
the advantages and disadvantages of each social influence aspect may lead
designers to uninformed and dangerous designs.
The social influence aspects need a deeper exploration from the design
perspective in order to take advantage of their potential. This thesis contributes to
the demystification of the social influence aspects. It sheds light on one of the social
influence aspects, social comparison, in order to support the designers who work
on health behaviour change related technology and social comparison features.
Apart from shedding light on the design of social comparison features, this thesis
aims to communicate this knowledge to the practical dimension through a tool that
supports the design of social comparison features in health behaviour change
related technology.
1.3.

The structure of the thesis

In order to answer the research question, I explored four different perspectives on
social comparison: Existing Designs, Design Practitioners, Healthcare
Professionals, and Users. The Existing Designs (Publications I and II) show how
the social comparison features have been designed to date. This is the basis for
understanding how designers implement these features. The Designers’ perspective
shows how design practitioners perceive and design social comparison and social
influence features in practice (Publication III). This perspective reveals the
rationale behind the implementation of the features. The Healthcare Professionals’
perspective presents their practices and attitudes towards behaviour change and the
role of social comparison in their daily practice (Publication IV). This perspective
addresses the literature which supports the fact that healthcare professionals
perceive the technological applications as unreliable because often their
involvement in the design process is limited. The aim is to inform the IT field of
the healthcare professionals’ practices and ways to explore them for the designed
technology to be perceived as more reliable. Finally, is important to include the
Users’ perspective, as they are the ones who use technology to support their
behaviour change and consequently the social comparison features implemented in
the design. Publication V is a workshop call for designers to work with the tool and
provide feedback. Their use of the tool and their feedback was used in the
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evaluation section. Publication VI depicts a way to support the designers in
extracting the user’s perspective, as people usually deny comparisons (Hemphill &
Lehman, 1991; Murphey & Falout, 1999). The users’ perspective is valuable in the
user-centred design (Norman, 1986), which is mostly used in current practice.
Publication VI presents a method that can support designers with user research.
With the knowledge acquired of the four perspectives, it is easier to understand the
social comparison features design and create a tool to support designers.
The thesis follows the design science methodology (A. R. Hevner & Chatterjee,
2010; Silva, Marques, & Teixeira, 2014), meaning that the sections are structured
so as to present the problem identification and the suggested solution in the
introduction, the design and its presentation in the section concerning MAD and
the evaluation of the tool and its results in the evaluation section. More details on
the methodology follow in Section 3: Research approach.
The Introduction section describes the basic concepts used in the rest of the
thesis, the problem, the research question, and the suggested solution. The Related
work section aids in the deeper understanding of social comparison theory, and
each perspective (literature, designers, healthcare professionals, and users). The
Research approach section presents the philosophical and methodological
background of the thesis as well as the methods and techniques used to obtain the
results. In the research approach chapter, space is reserved for the outline of the
research. The section titled Multiple-perspective Approach Design (MAD) for
social comparison features in technology supporting health behaviour change
describes the tool while the Evaluation section presents the evaluation of the tool.
Thereafter the Limitations section is presented, which details the limitations of the
research, followed by the Discussion section that presents the tool and the
contribution of the thesis to current theories and practices as well as ethical
considerations. The thesis ends with a Conclusions and future work section which
summarises the contributions made.
1.4.

Important terminology

In the thesis designers and design practitioners appear interchangeably. These
terms refer to people who are involved in the design of Information Technology as
their profession, e.g. a programmer who is actively involved in the design process
of an application. Moreover, I also use the terms technology and technological
applications interchangeably when I need to include all technological applications
regardless of hardware or software specifications. Finally, in this thesis the term
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persuasive technology represents any technology aiming, through its design, to
influence people’s behaviour or support people who wish to acquire or sustain a
particular behaviour.
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2

Related work

The technology that supports health behaviour change is a multidisciplinary subject.
On the one hand, it combines theories and sometimes practices from the healthcare
field, psychological field (specifically, behaviour change theories), and sociology.
On the other, it brings the IT perspective into the picture, both as engineering and
as design. This section describes the importance of each perspective included in
MAD. First, it describes the designers’ philosophy and explains why studying the
practices is relevant to the thesis. Second, it presents the behaviour change theories
and focuses on their healthcare application. Then follows an introduction to
behaviour change supportive technology, which leads to its social characteristics as
a motivation method. Finally, the core theory of social comparison is introduced.
2.1

Designers and users: Understanding and inclusion

One of this thesis’ ambitions is to offer a conceptual tool to support interaction
designers in the creation of social comparison features for technologies that support
health behaviour change. In order to do this, it is vital to understand designers’
general work philosophy and practice. In particular, Stolterman (1992) underlines
that for a method to be accepted, understood, and therefore to be usable for
designers, the existing design practice should be studied.
The Human-Computer Interaction (HCI) field – which is the scientific field of
the interaction design practice – is relatively new, as the first conferences in the
field were convened in the mid-eighties (Grudin, 2012). Even today, its educational
curriculum structure is less unified and standardised when compared to other
disciplines, and is central to the conversation in the HCI field (Churchill, Bowser,
& Preece, 2016; Douglas, Tremaine, Leventhal, Wills, & Manaris, 2002; Jordan,
Nocera, Peters, Dray, & Kimani, 2016). Therefore, based on designers’
backgrounds, the philosophy of the design may change. For example, if a designer’s
background is in engineering, they may prefer International Organization for
Standardization (ISO) standards as an evaluation tool instead of the commonly used
HCI methods (such as heuristics, cognitive walkthroughs, and think aloud) (Nielsen,
1994; Nielsen, Clemmensen, & Yssing, 2002) . The methods selected as well as the
designers’ experience, education, culture and other individual characteristics may
influence the way they approach the design (Chulvi & González-Cruz, 2016;
Razzaghi & Ramirez, 2005).
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The design theories/philosophies focus on the nature of the design practice. It
is argued that design should be different to art and science as it falls somewhere in
between (Nelson & Stolterman, 2012). In particular, Nelson and Stolterman (2012)
describe how a designer should be “in service” to the client, understand the needs
of the client and design accordingly. They support the notion that the final product
is “not-yet-existing” and is created through the combination of three components:
the ideal, the true, and the real. The ideal is what the designers would have done if
they did not face any constrains, the true is the design which is totally based on
theory, and the real is the design created based only on realistic constrains such as
time limitations, budget constraints, and/or knowledge limitations (Nelson &
Stolterman, 2012). During the design process, the designer is in constant
negotiation with the client (Nelson & Stolterman, 2012). If one of the sides
outmatch the other, then it would be either art or a process of facilitation (Harold
& Stolterman, 2003). The theory suggests that research can drive the design
(Fallman, 2003, 2009), however the gap between theory and practice is nonetheless
acknowledged (Fallir, 2008).
The design practice has been studied in order to understand the design process
and the relevant stages. The design process has been characterised as
“qualitative, subjective and sometimes even based on gut feeling” (Zannier,
Chiasson, & Maurer, 2007).
The design is complicated and the way designers make decisions is based on their
judgment (Harold & Stolterman, 2003). The designers may have difficulty
explaining how they get from one design stage to the other (Rosson, Maass, &
Kellogg, 1987) or how they make their judgment (Harold & Stolterman, 2003).
However, after the idea generation stage (in which the designers were unable to
express how they come up with ideas) the way they then proceed seems structured
(based on iteration cycles) (Rosson et al., 1987).
Research has shown that designers often resist blindly accepting knowledge
published in journals or textbooks (Zannier et al., 2007), though they do combine
parts of methods and use them as mental tools (Stolterman, 1992). The point is that
the design practice is so complicated that rigid methods which ignore the designer’s
need for the freedom to adjust the method to each case, are considered unrealistic
(Stolterman, 1992). The designers may have a personal understanding of the
methods and their application, but they do not always follow them to the letter, as
they have to adjust them to each particular situation, based on their judgment
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(Harold & Stolterman, 2003). More specifically, designers face wicked problems
(Buchanan, 1992) which are a
“class of social system problems which are ill-formulated, where the
information is confusing, where there are many clients and decision makers
with conflicting values, and where the ramifications in the whole system are
thoroughly confusing.” (Buchanan, 1992, p. 15).
During their education they may have been familiarised with various tools that they
may combine and use in order to be “in service” to the client. However, they will
most likely adjust the tools to the problem they face rather than following them
blindly (Publication III).
One common characteristic of designers is that they often take the users into
account (Goldschmidt, Planning, City, & Rodgers, 2013), which by philosophy is
the characteristic that allows designers to be “in service” to the user (Nelson &
Stolterman, 2012). Users are included in the design, however, the degree of user
inclusion may differ (Rosson et al., 1987). In user-centred designs, the user is in
focus, even if it is sometimes difficult to actively participate in the design process
due to practical constrains (e.g. time, budget, legal restrictions, etc.). Participatory
Design emphasises users’ involvement and specifically their participation.
Participatory Design started in Scandinavia, aiming to include workers in the
design of the machinery which they were using (Bødker, 1996). It is a method where
part of the users are involved in the design process (Schuler & Namioka, 1993) and
many times other stakeholders may be involved as well (e.g. managers, aside from
workers who are the users of the system (Kensing & Blomberg, 1998)). This
method has roots in Information Systems but is widely used in HCI and has often
been characterised as the descendant of user-centred design (Genital, Lesions, &
Cyst, 2003). As the users play a big role in the design process, their perspectives
on social comparison theory is considered valuable for the aim of this thesis. Finally,
on a higher level, this thesis perceives the designers as the final users of the thesis’
results, which is the tool. Namely – from a user-centred perspective – a tool
supporting designers in their work should cover designers’ needs. Thus, designers
should have the opportunity to be involved in the design of the tool and express
their needs.

29

2.2

Behaviour change: Theory & healthcare professionals

Behaviour change is a challenging process that may last for a long period of time.
During this period, people who try to change their behaviour pass through different
mental and physical stages (Prochaska et al., 1994; Weinstein et al., 2002). Many
times they relapse (Lowman, Allen, Stout, & Group, 1996; Miller, 1996) and
sometimes they are unable to continue and adopt the desirable behaviour.
Behaviour change theories and models describe what may influence people’s
behaviour (e.g. Glanz, Rimer, & Viswanath, 2008). Most of these theories have
been developed and applied in the fields of psychology and healthcare. However,
they have also been used to change behaviours not related to health, especially in
the IT field, for example ecological behaviour (Thieme et al., 2012; Valkanova et
al., 2013; Weiser, Scheider, Bucher, Kiefer, & Raubal, 2016).
Many behaviour change models and theories exist. Here, however, only those
necessary for understanding this thesis are presented. Some of the theories/models
focus on the person – their mental and physical needs – while others take into
account a person’s social environment as well as how it can influence their
behaviour. Table 1 contains an overview of the theories this section describes.
Table 1. Behaviour Change Theories: Transtheoretical Model (TTM), Precaution
Adoption Model (PAM), Health Belief Model (HBM) (the HBM is an individual focused
theory but in this thesis is understood as environmental due to specific components of
the theory described below in section 2.2.1), Social Cognitive Theory (SCT), and SelfDetermination Theory (SDT).
Mapping of theories
Individual Focused Theories
TTM

Length of sustaining the change

PAM

Mental stage

HBM*

Personal perception on the change

Environmental Inclusive Theories
SCT

Personal attitude on change, and capability of changing

SDT

Personal perception on capability, and choice freedom

Influence of change on social life

SCT

Personal attitude on change, and capability of changing

Environmental factors

Goal-Setting Theory
Gradual goals
Rewards
Feedback
Individual or/and social
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Environmental factors

Individual focused theories
Some behaviour change theories and models that describe people’s behaviour
change on an individual level are the Transtheoretical model (TTM), the Precaution
Adoption Model (PAM), and the Health Belief Model (HBM) (Glanz et al., 2008).
The TTM (Prochaska et al., 1994) supports that in order for a change to happen,
one year of abstinence of the old behaviour has to pass. According to this model,
people who want to change pass through six time-based stages. First is the Precontemplation stage where there is no intention to change. Second comes the
Contemplation stage in which the person has an intention to change within the next
six months. Third comes the Preparation stage in which the person is willing to take
action for changing in the following months and there have most likely been
previous attempts to change. Fourth is the Action stage where the person changes
behaviour but sustains it for less than six months. In the fifth stage, Maintenance,
the person manages to sustain the new behaviour for more than six months but less
than a year. The sixth and final stage is the Termination in which the person
maintains the change for more than a year.
It is obvious from the structure of the theory that in order to prove a change, a
testing period of at least one year is needed. This may be challenging for the design
of technology for two reasons. Firstly, the iterative nature of design may require
changes based on the feedback the users gave during the year. As such, the exact
technology is bound to change before the year ends. Secondly, as new technology
is available in periods shorter than a year, the tested technology may be outdated
by the end of the year. PAM is a less time-based approach.
PAM (Weinstein et al., 2002) has seven stages, which are based on the mental
readiness for change. During the first stage, the person is unaware of their harmful
behaviour. During the second stage, they are unengaged by the issue, i.e. changing
their harmful behaviour. During the third stage, they are undecided about action,
which leads to the fourth stage, deciding whether to act or not to act. If they decide
not to act then they return to the second stage, while if they decide to act they are
in the fifth stage. The sixth stage comprises acting towards the new behaviour and
the final stage is maintenance of the behaviour.
Both TTM and PAM can show the users’ readiness to change before and after
the implementation of the persuasive technology in order to evaluate the effects of
the technology on people’s behaviour. Moreover, knowing the target users’
readiness to change may help in the design process. More specifically, in each stage
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people have different needs; if the design should “serve” the users and their needs
then it should change to suits the needs of the person during each specific stage.
Finally, HBM (Becker, 1974; Glanz et al., 2008) consists of six concepts:
Perceived Susceptibility, Perceived Severity, Perceived Benefits, Perceived
Barriers, Cues to Action, and Self-efficacy. The first two (Perceived Susceptibility
and Severity) are related to the level of threat a person feels, i.e. the belief in the
likelihood of attaining a condition and the belief of the degree to which this
condition would influence their lives. The next two (Perceived Benefits and
Barriers) are related to the gain one may obtain by performing the new behaviour
and how difficult it is to perform. For example, quitting smoking may help me save
money but it is difficult to find the nicotine gums I need in my area. Cues to Action
relates to the social environment, for example are there any posters in my area that
remind me of the harm that my behaviour is causing me? Are there any
advertisements regarding quitting smoking and are there relevant help centres?
Finally, Self-efficacy is first underlined by Bandura and Adams (1977) and is the
belief regarding one’s success. The higher the belief of success the more
possibilities the person has to change towards the new desirable behaviour. Even
though in this thesis HBM is considered to be an individual focused theory (Glanz
et al., 2008), it is perceived on the same level as the environmental inclusive
theories (see section 2.2.2 below) due to the inclusion of social environment
influences in Cues to Action.
Environmental inclusive theories
Two behaviour change theories and models that describe people’s behaviour
change while including the role of their social environment in that change are
(Glanz et al., 2008) the Social Cognitive Theory (SCT), and the Self-Determination
Theory (SDT).
SCT was first developed by Bandura (Bandura, 1978, 1986, 1998, 2001, 2004)
based on social learning theory (Bandura & Walters, 1977). The theory supports
the existence of one main factor, self-efficacy. According to the theory, without a
belief in oneself, there is no point in attempting behaviour change (Bandura, 1998).
It also supports the view that personal, behavioural, and environmental aspects can
influence behaviour. Personal aspects relate to a person’s self-efficacy. The
behavioural factor relates to the outcome of the action as well as the feeling of the
person after undertaking the action. For example, if I stop smoking then I will spend
more time with my non-smoker friends in places where I cannot smoke indoors.
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Finally, the environmental factors relate to the physical and social environment and
its influence on the person and the behaviour, such as social norms.
SDT is a theory of motivation often placed together with theories of behaviour
change (Giunti, Mylonopoulou, & Romero, 2018). SDT supports the view that
there are three types of motivation: a-motivated, extrinsic, and intrinsic (Deci &
Ryan, 2008). Someone who is a-motivated is reluctant to take action; someone who
is extrinsically motivated takes an action but for reasons different than the action
itself (e.g. to earn a reward, to follow the doctor’s advice, to be part of a group,
etc.); and someone who is intrinsically motivated is taking an action because the
action is satisfactory in and of itself. As a theory, SDT stipulates that for a person
to stay motivated, three factors are needed: autonomy, competence, and relatedness
(Deci & Ryan, 2008). Autonomy reflects the liberty one has in the way one
performs an action (for example, can I do the same task in different ways).
Competence is the ability to actually perform the action. Relatedness is the action’s
impact on the actor’s social environment (for example, if I stop smoking I will not
need to leave my company at the bar every time I have to smoke).
Other behaviour change theories
Finally, the Goal-Setting Theory (GST) is a theory borrowed from the field of
management (Tosi, Locke, & Latham, 1991) and relates to goals. It can be either
individual or environmentally inclusive, as people may choose to see only their
progress towards the goal, or to see it in relation to others. It should be underlined
that the environmental inclusion contributes to the success of the goal (Tosi et al.,
1991). GST holds that a goal should be specific and clear, while the difficulty can
vary based on an individual’s self-efficacy. The goal has the highest probability of
being reached if individuals have high levels of commitment. A person's
commitment to the goal can be influenced by others through social influence
(Latham & Locke, 1991) – this is the influence of other people on one’s behaviour,
beliefs, and feelings (Aronson, 2003). Goals combined with feedback (Latham &
Locke, 1991) can spur a person on to continue towards the next – larger – goal.
To summarise, behaviour change techniques used in the healthcare field are
also used as a basis for the design and development of technologies targeting
behaviour change. Some theories focus on the individual level, some include the
social environment of the person who is undertaking a change, and some use
gamification or gamified elements to promote motivation. Each theory can be used
in different ways in the design and/or evaluation of an individual’s readiness for
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change before and after the use of a technological artefact. Healthcare professionals
and designers can equally contribute in the development of technologies targeting
to support behaviour change.
Healthcare professionals
As the previous subsections show, there exist many theories of behaviour change
that focus on health (individual focused and environmental inclusive) as well as
other fields (such as GST). Most healthcare professionals have knowledge of
behaviour change theories. They mostly combine them rather than using one
particular theory (Giunti, Mylonopoulou, & Romero, 2018), similar to how
designers combine the different techniques of which they have knowledge.
Moreover, Publication IV shows that healthcare professionals choose theories
based on individual patients, which could be perceived as a user-centred design.
Through their education and experience, healthcare professionals know how to
work with patients, and they can participate in the design of technological processes
as experts contributing with inside information of both the patient and their medical
condition.
Even though healthcare professionals can offer much in the design process of
technological applications targeting patients, often their role in the design team is
neglected (Connor, Brady, de Beaux, & Tulloh, 2014; Giunti, Guisado-Fernandez,
& Caulfield, 2017; Hamilton & Brady, 2012; Wong, Robertson, Connor, Brady, &
Wood, 2015). Most technological commercial applications related to healthcare and
wellbeing – even though they may be broadly used by the general public – are
perceived as unreliable due to the lack of healthcare professionals’ involvement in
the design (Wong et al., 2015). The involvement of healthcare professionals in the
design process may increase the reliability of the technological applications and
help to better understand the behaviour change theories already used in the design
of such applications (Choi, Noh, & Park, 2014; Gasser et al., 2006; Lin et al., 2006;
Mummah et al., 2016).
2.3

Persuasive technology: Perspectives of the field

Today, many commercial information technology products support behaviour
change, such as Polar Systems, Google Fit, and Activity app by Apple. The field of
information technology has a history of more than two decades of designing
technology aimed at influencing people’s behaviour change (Fogg, 1998). These
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technological applications could be based on behaviour change theories (e.g. Choi
et al., 2014; Gasser et al., 2006; Lin et al., 2006; Mummah et al., 2016), on other
psychological theories (mainly focused on the social nature of the user, such as
social influence (e.g. Grevet, Mankoff, & Anderson, 2010; Sunyoung & Paulos,
2010; Valkanova et al., 2013), and on theories and methods designed specifically
for these types of technological applications (e.g Lister, West, Cannon, Sax, &
Brodegard, 2014; Oduor, Alahäivälä, & Oinas-Kukkonen, 2014; van Dam, Bakker,
& van Hal, 2010). These kinds of theories are presented in this section.
In the field of information technology, the behaviour scientist B.J. Fogg
submitted, in 1997, an extended abstract to the CHI (Conference on Human Factors
in Computing Systems) which was followed by an article publication (CHI1998;
Fogg, 1998) that focused on the use of Computers as Persuasive Technology
(CAPTology). This was the beginning of the persuasive technology field.
Persuasive technology is any interactive technology designed to change people’s
behaviour through persuasion and social influence without using deception or
coercion (Fogg, 2003). Fogg’s behaviour change model upholds that for a
behaviour to change successfully, three factors are needed: Motivation, ability, and
a trigger (Fogg, 2009a). The role of computers in persuasive technology is triadic
(Fogg, 1999). They can be used as tools such as calculators, as social actors like
anthropomorphised digital pets that wield social influence, or as mediums for
triggers that can stimulate our senses (Fogg, 2003). Thus, Fogg holds that social
influence can occur by using the social influence techniques people use in the
digital environment, for example recognition can be supported by technology
sending messages of praise. People who design technology targeting behaviour
change have cited Fogg’s work (4694 citations on google scholar - 02.05.2019)
numerous times and the terms “persuasive technology” have grown to represent a
research field.
In the field of information systems, a persuasive technology framework is the
Persuasive Systems Design model (PSD) (Oinas-Kukkonen & Harjumaa, 2009).
The model addresses the design of the sociotechnical-behaviour-change systems
which are focused more on the social part of persuasive technology and the
communication between users as well as their data (called Behaviour Change
Support Systems - BCSS) (Oinas-Kukkonen, 2013). In Fogg’s perception of
persuasive technology, computers can persuade by using social influence features
without necessarily involving other people. This is not the case with Persuasive
Systems, in which the involvement of other people is always required for promoting
social influence. The PSD model (Oinas-Kukkonen & Harjumaa, 2009) presents
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four principles: the primary task, which is related to computers as tools for
calculations, personalisations, recordings, etc.; dialog, which is related to
computers as a social actor who praises, rewards, reminders, etc.; system capability,
which is related mainly to the accountability of the system; and social support
which is related to the role of the system as a connection channel to other people.
An additional tool for the design and evaluation of the BCSS is the
Outcome/Change Design Matrix, which demonstrates the relation between
different types of outcomes to different types of changes (Langrial, Stibe, & OinasKukkonen, 2013; Oinas-Kukkonen, 2013).
Finally, a different perspective on the design of persuasive technology comes
from the field of psychology and particularly from the psychologist Susan Michie.
Her publication concerns the behaviour change domain with interventions
regardless of the use of technology. The Behaviour Change Wheel method – which
has been cited numerous times by other researchers – details how behaviour change
interventions can be designed (Michie, Atkins, & Gainforth, 2016; Michie, Stralen,
& West, 2011). The model presents an ecological perspective including the policy
and governmental level together with the personal and the intervention level. Even
though the model does not specifically target technological applications, it has
started to be used in the design and development of technological health behaviour
change applications (Janols & Lindgren, 2017; Lister et al., 2014; Praveen et al.,
2014) as well as in the development of new design methods related to health
behaviour change (Janols & Lindgren, 2017).
These three perspectives have developed their own techniques and tools to
address the design of persuasive technology. For example, Fogg has created an
eight step process design for persuasive technologies (Fogg, 2009b) and a
behaviour model for persuasive technology (Fogg, 2009a); Oinas-Kukkonen and
his research group developed the PSD model introduced above (Oinas-Kukkonen
& Harjumaa, 2009) together with complimentary tools such as a framework for
evaluating BCSS (Oinas-Kukkonen & Harjumaa, 2008); and Michie the Behaviour
Change Wheel (Michie et al., 2011). It is worth mentioning that all the tools
mentioned include the social influence factor in different levels, which makes it a
common approach to behaviour change.
In this thesis, the term persuasive technology henceforth refers to all
technology designed to support behaviour change according to Fogg’s (2003)
definition, as it is the oldest and broadest. This thesis focuses on the aspect of social
influence which occurs due to the involvement of other people using the same
technological applications.
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2.4

The social factor: Opening the black box

The social factor is included in the design of persuasive technologies in the form
of social influence features, and plays a large role regardless of the inclusion or
exclusion of other people using the technology. Focusing on the inclusion of others
in the social influence features – using technology as a medium to communicate
(Stibe, 2015a) – the designs can present other people’s data (Gulbinas et al., 2014),
or connect users to each other (Thieme et al., 2012).
Regardless of the importance of the social features in such technologies, little
research has been done on the specific design of these features, leading to their
treatment as a black box, without understanding their inner mechanisms, as shown
in Publications II and III. For example, in order to implement social influence, some
make use of graphs to visualise the progress of all the participants (Chen, Jeng,
Deng, & Chien, 2013; Sunyoung & Paulos, 2010), others use avatars placed in a
virtual space (Lin et al., 2006; Sun & Vassileva, 2006), and still others use
publication of the user’s activity for other users to see (Grimes, Bednar, Bolter, &
Grinter, 2008; Thieme et al., 2012). However, the different implementations lead
to different social influence aspects as in some cases social influence is used to
teach, in others to compete, in others to compare or to cooperate, which leads to
different psychological states. Even though the theories presented in the last section
underline the importance of social influence and of understanding the existence of
the different directions into which the social influence aspects can lead, they stop
at the level of informing the designers about the theoretical results of a design,
rather than providing alternative ways for making use of the results, i.e. how
someone can design particularly with social influence in mind.
In 2015, Stibe published an article in which he presents and maps seven
different categories under the umbrella of social influence (Stibe, 2015b). These
categories are: Social facilitation, social learning, social comparison, cooperation,
and competition, normative influence, and recognition (Stibe, 2015b). Social
facilitation (Geen & Gange, 1977) relates to the influence of someone’s
performance when others are present. Social learning (Bandura & Walters, 1977)
relates to our ability to learn through observing others. Social comparison
(Festinger, 1954) relates to the need we have to compare to others for selfevaluation and self-understanding. Cooperation (Dean, 1984) and competition
(Vaughn & Diserens, 1938) are related to people who cooperate to reach a target or
compete against each other, respectively. Normative influence (Deutsch & Gerard,
1955) relates to people who look at how others behave in order to themselves
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behave according to the norm. Recognition (Stibe, 2015b) is related to the
distinction someone may get from others. All these categories influence each other.
Social facilitation and social learning can, for example, lead to social comparison,
which can lead to competition or normative influence (Stibe, 2015b).
2.5

Social comparison: Healthcare and wellbeing

Social comparison is a theory developed by Festinger in the late 50s. The theory
states that when facing a lack of standard measurements, people compare to others
who are similar to them, in order to understand themselves better, to evaluate their
skills and abilities, as well as for self-enhancement (Festinger, 1954). For example,
let us say that someone bikes 15km per hour. What does this number mean? Is this
person ready to take part in the Tour de France (annual cycle race)? Is this speed
normal for a person of the same age or in a comparable physical condition? If this
person compares to other similar individuals, it will be obvious if this person is
cycling fast or slow, and whether the person is ready to participate in a bicycle race.
The field of psychology has examined social comparison theory in many
interventions. This chapter presents some outcomes of social comparison: Social
comparison for self-evaluation, downwards social comparison, upwards social
comparison, social comparison for self-prediction, social comparison that leads to
normative influence, and social comparison that leads to competition.
Self-evaluation was described in the previous paragraph. This was and still is
the first use of social comparison theory. However, the field of psychology has
expanded the theory and two large subcategories of social comparison have
emerged – downward and upward social comparison.
Downward social comparison is the comparison of oneself to others less
fortunate (Wills, 1981). For example, in their article, Wood, Taylor and Lichtman
(1985) showed that female breast cancer patients seem to cope better with their
condition when they compare themselves to other breast cancer patients less
fortunate than them. These others could even be imaginary or anecdotal. Similar
results were presented regarding the husbands of female breast cancer patients.
They coped with their wife’s condition better when they compared themselves to
husbands who abandoned their wife after the diagnosis – which is only 4% of the
participants (Taylor, Wood, & Lichtman, 1983). This illustrates that people in crises
tend to compare themselves to people worse off than them for coping and boosting
subjective well-being (Suls et al., 2002). As such, downward social comparison
usually leads to positive feelings for oneself. However, a tendency to perceive
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oneself as superior to others may lead to the underestimation of risks and leave
space for careless health behaviour (Buunk & Gibbons, 2016, pp. 28–31).
Upward social comparison is the comparison of one’s self to others more
fortunate or in a better position (Buunk & Gibbons, 2016). This type of comparison
may lead to negative feelings and so may be considered unwanted (Collins, 2000).
However, if people overcome the negative feelings that upward social comparison
may cause, they can achieve self-enhancement through social learning, especially
when the individual has high self-efficacy (Collins, 1996; Lockwood & Kunda,
1997; Wood, 1989). For example, people may look up to role models and believe
that they become better if they try to be as “good” as them. Collins (1996) argues
that objective feedback shows people whether they are “good” or “bad” but does
not show them how to improve. Upward social comparison, on the other hand, can
bring out the differences between one person and another who is though of as
“better,” which can lead to self-enhancement because it shows what needs to be
improved. In this way upwards social comparison may lead to negative feelings
when used for self-evaluation though it may promote social learning and
motivation for self-improvement.
Apart from the named social comparison categories that can lead to learning
and coping, social comparison can lead in three more directions: Self-prediction,
normative influence, and competition.
Social comparison may lead to self-prediction. People may compare
themselves to someone who was similar to them in the past, in order to foresee their
chances of success in a future task (Suls et al., 2002). For example, people who
want to become mathematicians but have low high school results can compare
themselves to people who performed poorly at school yet are now successful in the
relevant university studies. This way, the other person is used as a proxy for
estimating the possibilities of one’s future success (Suls et al., 2002).
Social comparison may lead to coping through normative influences.
Victimised people – more specifically rape victims or victims of violence – cope
better with their situation when they are in a group of people with similar
experiences (Coates & Winston, 1983). Understanding that they are as “normal” as
others helps them cope with the feelings of deviation and uniqueness (Coates &
Winston, 1983).
Social comparison can provoke competition. Many use the terms ‘comparison’
and ‘competition’ interchangeably. However, little research has been done on how
social comparison can promote competition (Garcia, Tor, & Schiff, 2013). Even
further, the theory of social comparison (Festinger, 1954) and the theory of
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competition (Vaughn & Diserens, 1938) differ, as the second implies a scarcity of
resources that people (or animals) need to compete for. Through comparison,
people can understand themselves better in relation to others in their social
environment. Social comparison can lead to competition as it can lead to any other
of the five aspects described above. In the persuasive technology field, the relation
between social comparison and competition has been acknowledged (Stibe, 2015b)
but lacks a deeper exploration.
It has to be noted that in psychological research (Murphey & Falout, 1999),
apart from the researchers working on social comparison, people have different
perceptions and therefore different reactions to comparison. It can be culturally
dependant, as some kinds of comparison may be socially unacceptable and induce
remorse in some cultures. For example, downward social comparison may lead
people to feel guilty about positive feelings they may experience when comparing
themselves to people who are in a worse off position (Hemphill & Lehman, 1991).
One of the most important points in social comparison research is that people have
repeatedly rejected or been unaware of comparisons (Murphey & Falout, 1999).
Namely, they may have reported that they do not compare, but through interviews
(also shown in Publication IV) their actions may have shown that they do in fact
compare (Murphey & Falout, 1999).
To better understand where social comparison can lead, the following figure
(Fig. 1) provides a visualisation. Social comparison can lead to normative
influences, to competition (Stibe, 2015b), in addition to self-prediction by using
others as proxies (Suls et al., 2002). It can be downward social comparison which
leads to coping and boosting our subjective well-being, making us feel good (Wills,
1981) for being better than others, or upward social comparison which leads to selfenhancement through social learning, but which contains the risk of experiencing
negative feelings (Collins, 1996; Suls et al., 2002). Intuitively, people may use
social comparison for self-evaluation (Festinger, 1954) which can lead to selfunderstanding. For example, I am running one kilometre further every week, but I
need to compare to someone else to ascertain whether my progress is good or
whether I am a slow runner.
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Fig. 1. Social Comparison Map: The arrows indicate where social comparison can lead.
Downward social comparison evokes pleasant feelings while upward social
comparison evokes negative feelings. Both upward and downward comparisons lead
to positive and negative results regardless of the feelings they evoke.

2.6

Scope of the thesis

This thesis focuses on one of the social influence aspects termed social comparison,
and aims to create a tool for designers to consult when designing a feature that
promotes social comparison. Social comparison is one of the aspects of social
influence that has potential in the health and wellbeing field, mainly in psychology.
The persuasive technology theories have underlined the importance of social
influence. The models and theories of persuasive technology may consider social
influence as one of their core components, however, they present the result of a
social influence feature, i.e. its impact on the behaviour, and they lack a description
of ways to succeed this result, i.e. how to design a social influence feature.
After studying HCI and observing interaction designers I understand their
mentality. Often, the frameworks created for designers are followed more as
general guides than to the letter. Taking this into consideration, the tool created
during this thesis aims to be flexible and to allow designers to consider it in any
stage of the design process as well as combine it with techniques which they already
use.
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3

Research approach

This section explains the reasoning behind the methods and tools used to conduct
the research as well as the methodological and philosophical background. It starts
by presenting the thesis’ research domain, which positions the thesis in the
scientific field. It continues with a description of the philosophical and the
methodological background as well as their suitability to the particular research.
Then follows the description of the methods used for collecting and analysing the
data. It concludes with a description of the thesis, detailing how the independent
publications merged into one bigger contribution.
3.1

Research domain: A drop in a sea of knowledge

This research is multidisciplinary, but the main contribution is to information
technology, specifically regarding the HCI field. The HCI field studies and shapes
the people’s interaction to and experience of technology. In this thesis, the aim is
to create a tool that supports designers when working on health-related persuasive
technology focused on social comparison features design. Persuasive technology
heavily depends on psychology and social influence for influencing behaviour.
Behaviour change theories focus on health behaviour change and often underlines
the importance of social influence. This thesis is based on all the aforementioned
fields.
3.2

Research background: Philosophy & methodology

The results of this thesis are based on four different perspectives of social
comparison in the domain of health behaviour change. By interpreting and
examining different perspectives, reality can be reconstructed (Neuman, 2013;
Schwandt, 1994), leading to a more informed perception. As such, the
epistemological background of the thesis is constructivism, which holds that the
world can be understood only through our perception (Schwandt, 1994), as the
world has no meaning without our consciousness (Crotty, 1998). The theoretical
perspective is interpretivism, which holds that people’s background influences their
views on the world (Neuman, 2013). Thus, in order to create an informative tool
for designers, the understanding of different backgrounds and perspectives of social
comparison is vital.
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The aim of the thesis is to add knowledge to the HCI field by exploring
different perspectives of social comparison and its potential in the design of healthrelated persuasive technology. The knowledge gained will answer the research
question “How to design for social comparison features in technology that aims to
support health behaviour change?”
Moreover, by structuring the new knowledge in the form of a design tool, I aim
to influence – and potentially change – the practice of design thinking regarding
social features in such technological applications, and more specifically give
suggestions on the design of social comparison features. The methodological
approach used is Design Science Research (DSR). The DSR method should lead to
knowledge generation and it should aim to solve a problem in the real world by
constructing an artefact (Hevner & Chatterjee, 2010), which in this case is MAD.
Moreover, DSR is applied, and aims to bring change to the world instead of merely
explaining or interpreting it (Niiniluoto, 1993).
Many theories on how DSR could be conducted have been developed (Hevner
& Chatterjee, 2010; Peffers, Tuunanen, Rothenberger, & Chatterjee, 2007;
Vaishnavi, Kuechler, & Kuechler, 2015). This thesis takes the models designed by
Peffers et al. (2007) and the model described by Vaishnavi (Vaishnavi et al., 2015)
into consideration. Peffers et al. (2007) describes the DSR methodology as a six
step process, while Vaishnavi uses a five step process. In both processes, the first
stage is the identification of a problem, the second stage is the suggestion of a
solution, and the third is the development of the solution. The fourth and fifth stage
of Peffers et al.’s (2007) description (demonstration and evaluation) are merged in
Vaishnavi’s fourth step (evaluation). In both cases, there is a demonstration of the
solution in order to conduct the evaluation. The final stage in both perspectives is
the new knowledge generated by the whole process, for the relevant scientific
community. Finally, both models show an iterative circle, indicating that the
evaluation of the solution can lead to a better understanding of the problem and
thus the need for a new or improved solution.
This thesis focuses on the first iteration and follows the DSR process in the
following manner:
–
–
–
–
–
44

Problem Identification (presented in Section 1.1)
Suggested solution (presented in Section 1.2)
Design process (presented in Section 3.4)
Demonstration (presented in Section 4)
Evaluation (presented in Section 5)

–
3.3

DSR Conclusions (presented in Section 7)

Research background: Data collection and analysis methods

Qualitative methods are suitable for a deeper understanding of the rationale
underlying people’s actions as well as their opinion and thoughts on a subject
(Patton, 2002, p. 14). This was judged most suitable for this research as the first
step was to construct an understanding of different perspectives of social
comparison. After the presentation of the publications, the methodology used to
create and evaluate MAD follows.
Throughout my research, social comparison theory was a concept which most
of the participants found hard to grasp. In addition, the misunderstood nature of
social comparison and the denial of its use by participants (Hemphill & Lehman,
1991; Murphey & Falout, 1999) made it even harder for them to express their
thoughts. Thus, semi-structured interviews, participant observations, participatory
design, and experimental approaches (i.e. the use of an artefact) followed by
interviews, led to a more comprehensive picture of social comparison and its role
in applications targeting health behaviour change.
Four perspectives have been explored in order to understand their view of
social comparison (Fig. 2). Existing Designs presents how researchers have to date
designed technological applications that target health behaviour change and how
they implement social and social comparison features. Designers presents how the
theory is applied in practice as well as the designers’ rationale for the social features.
Healthcare professionals presents the practices of healthcare professionals related
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to social comparison and social influence. Finally, Users presents a methodology
for extracting the perspectives of the particular user group targeted by the designers.

Fig. 2. Four perspectives on social comparison.

The data collection method used in Publications I and II is one of qualitative
evidence synthesis review, or qualitative evidence synthesis review (Grant & Booth,
2009). This is a literature review that aims to find patterns in the literature relating
to a phenomenon regardless of the amount of articles included in the review. The
data collection methods used for Publication III were semi-structured interviews
and an interview guide approach (Patton, 2002, p. 349) with the designer working
for the company visited, and participant observation (Jorgensen, 1989). For
Publication IV, semi-structured interviews were conducted with healthcare
practitioners. For Publication V observations and informal discussions were
conducted to gather the data. Finally, for Publication VI a Design-oriented Research
(DR) approach was implemented (Fallman, 2003).
DR and DSR differ as DSR focuses on the creation and evaluation of an artefact
(e.g. a theoretical model or physical artefact) which aims to solve a problem, while
DR focuses more on the knowledge the designer gains through the creation or use
of an artefact. The artefact is not the focus of the research, it is merely the means
used to gain knowledge (Fallman, 2003).
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Based on DR, a mobile app (designed and developed by the co-authors and I)
was used to gather initial data in relation to social comparison preferences, which
were used in the semi-structured interviews held with the participants after the end
of the app’s usage period. For the creation of the guidelines, informal conversation
s(Patton, 2002, p. 349) were conducted, by showing the data to the participants and
then reflecting and discussing together. In one of the discussions, two design
researchers used the tool in an imaginary case, and reflected on and discussed MAD.
A descriptive evaluation using scenarios, and an experimental evaluation (Hevner,
March, Park, & Ram, 2008) through workshops (the participants used the tool,
discussed, and reflected on it) was conducted.
The primary data analysis method used is a thematic analysis (Guest,
MacQueen, & Namey, 2012) of the collected data. The thematic analysis has been
applied in three ways. One way was simply colour-coding the information relevant
to the results of the use of the artefact presented in the literature, the technology
used, and the design characteristics related to social comparison features. The
results of the articles were then mapped onto the TTM and the relation between the
technology and the TTM stages were presented in Publication I.
The second application of the theft analysis was using the affinity wall (Beyer
& Holtzblatt, 1999) in Publication II. More particularly, each piece of information
relevant to the design of social comparison features was placed on a sticky note,
then the sticky notes where grouped based on their content, from which categories
emerged, which then became the themes.
The third way the thematic analysis has been applied was using the cutting and
sorting technique (Lincoln & Guba, 1985) whereby the researcher isolates the
relevant data from the text. Then the data is examined one-by-one and grouped
together based on their context. After the grouping, different categories may emerge.
In particular, for Publication III the interviews were printed and information
relevant to the design of social influence features and social comparison was cut
out of the interviews and then added to a single pile. The pieces were then taken
one by one and grouped based on their relevance to each other, yielding larger
categories. After the creation of the categories, a second scan of the original full
interviews was conducted to identify any data that could have been missed, now
that the categories were ready. Publication IV also used the same technique, though
conducted digitally, cutting the data relevant to social comparison and social
influence and pasting them into another document in which, later, the categories
emerged. Publication V was used to invite designers to use the tool and contribute
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to the evaluative process. Summaries of the observations and discussions are
presented in Section 5.2.1 (Evaluation).
Finally, Publication VI had one objective: To make users comfortable talking
about comparisons. We had two criteria to evaluate whether the proposed method
succeeded. The first criterion was to understand if the users compared themselves
to others. We would understand that by recording any change the users made to the
settings (related to comparisons) of the mobile app given to them, in order to
compare with other participants’ data. The second criterion was to understand if
creating an environment where comparison is socially acceptable would help users
talk more openly about the comparisons they made. The second criterion would be
satisfied if the users would talk about different kinds of comparisons.
For the creation of the guidelines, after each informal conversation and cocreation workshop with the designers, the changes suggested were immediately
applied prior to the next informal discussion, based on the design validation circle
of user-centred design (Abras, Maloney-Krichmar, & Preece, 2004).
I conducted the data collection and the analysis relating to Publications I, II,
and IV. For Publication III, I conducted the data collection and the first analysis of
the data. After the categories had emerged, another co-author went through them to
find more social influence aspects aside from social comparison. For Publication
VI, I conducted the interviews and their analysis. The workshops, interviews, and
informal conversations related to the creation and evaluation of the tool where
conducted and analysed by myself. My supervisors and I planned the academic
workshop in Mindtrek (Publication V). During the conference, a fellow researcher
and I facilitated the workshop.
Table 2. Table of publications and methods used in each publication.
Pub

Data Collection Method

I

Qualitative evidence synthesis review /qualitative Thematic analysis

II

Qualitative evidence synthesis review /qualitative Thematic analysis

systematic review

III

Data Analysis Method
(colour coding)

systematic review

(affinity wall)

Participant observation &

Thematic analysis

semi-structured interviews

(cutting & sorting)

IV

Semi-structured interviews

Thematic analysis

VI

Research through design including

(cutting & sorting – revised)
semi-structured Interviews
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Criteria satisfaction

Creation

Informal conversation interviews

(Unpublished)

and workshop

Evaluation

Experimental evaluation through

Summaries of the workshops’

(Unpublished)

workshop in conference (Publication V),

findings presented in Section 5.2

Design validation circle

workshop in industry,
semi-structured interviews &
descriptive evaluation through scenarios

Creation in detail
For the creation of the design tool, a series of informal conversation interviews
were conducted together with academics and practitioners in the design field. After
each session, a new iteration of the tool was created. First, we (my supervisor and
I) worked on the results of Publications I, II, III, and IV, and arranged them in order
to create a natural flow that easily presents the results to the designers. Then – in
order to understand how designers would like to see the information presented in
the four publications – three consecutive individual discussions with designers
followed, each of which reshaped MAD. Afterwards, a workshop with two design
researchers took place. They used MAD in a fictitious case which they created. One
last individual session followed with a designer and shaped the form that MAD
took during the evaluation.
Table 3. Table of the participants in the creation process of MAD. The first column
shows the session’s number, followed by the number of participants in the session,
their years of experience in HCI and titles that described their work throughout the years.
# Method
1 Informal conversation

Participants
1

Exp.

Titles

26 years

Digital designer,

interviews

Media designer,
Participatory designer,
Design for people & technology

2 Informal conversation

1

16 years

interviews
3 Informal conversation
interviews

User researcher,
Novel technology researcher

1

24 years

Industrial designer
Interaction designer
Service designer
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4 Co-discovery

2

9 years

Interaction design researchers

1.5 years
5 Informal conversation

1

5 years

Researcher

interviews

Evaluation in detail
MAD has been experimentally evaluated (Hevner et al., 2008) through two
workshops finding challenges and opportunities. The first evaluation took place in
a conference workshop conducted twice in the same conference (for the call of the
workshop see Publication V). The participants were working in a research facility.,
and two of them participated in the first round of the workshop (I was acting more
as workshop facilitator than as their partner). In the second round, only one
participant was present, so we worked together (I was acting both as a workshop
facilitator and as the participant’s partner). Both teams chose mental health issues
as the subject for the use the tool.
The second evaluation was in a company that designs educational games for
dyslexics. All the company members participated in the workshop, one of them
being a didactical expert. They used MAD in two ways. First, by thinking about
social comparison as a motivational tool to engage them with the learning game,
and second by thinking about their audience condition through MAD in order to
expand their platform to support those with dyslexia psychologically, e.g. to build
a better self-image. After the workshop individual interviews followed, where the
participants described their experience working with MAD. The descriptive
evaluation scenarios can be found in Section 5.1.1 (Hevner et al., 2008).
Table 4. Table of the participants in the evaluation process of MAD. The first column
shows the number of the session, followed by the number of participants in the
sessions, their years of experience in HCI, titles that described their work throughout
the years, and the sector in which they work.
#

Participants

1a 2

Exp.

Titles

Sector

14

Wellness designer

Research facility

Mobile technology designer
Evaluator
10

Interaction designer
Head of R&D
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#

Participants

1b 1

Exp.

Titles

Sector

15

Human driven designer

Research facility

User Experience designer
User Researcher
2

8

7

Strategic designer

Industry

Game designer
Web designer
15

Motivation/behaviour designer

18

Design Researcher
Design ethnographer

<1

Evaluator
Didactical expert

<1

3.4

Media & Communication (3 participants)

Research outline: Timeline and publications

This section outlines the research process by placing the articles and the different
perspectives in place. First the different perspectives are presented, with Figure 3
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depicting how they merge into the thesis outcome. Figure 4 presents the timetable
for each section of Figure 3. Then a description of each section of Figure 3 follows.

Fig. 3. Visualisation of the publications contributing to this thesis.

The design of the tool had three phases: The collection phase, the creation phase,
and the evaluation phase. The data collection phase included a literature review
(Publications I and II), the current technological application design practices in the
field of health behaviour change (Publication III), healthcare professionals’ opinion
of social comparison (Publication IV), and a way to acquire users’ perspectives of
social comparison (Publication VI). The creation phase started with presenting
designers with a skeleton of the model, which was based on Publications I through
IV. During multiple sessions, the designers and I brainstormed and discussed how
we could create a model useful for practitioners so that they could take advantage
of the knowledge contained in Publications I through IV. After the discussions, the
guidelines were formulated and evaluated through two workshop categories
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(academic and industrial). The practitioners used the guidelines in cases relevant to
them and gave feedback. Details on each section of the outline follows in Figure 4.

Fig. 4. Timeline of the publications.

Existing designs
Publication I: Context of Use and Timing of Social Comparison Techniques in
Behaviour Change Support: A Qualitative Systematic Review. This article is an
analysis of publications that applied research on persuasive technologies based on
the readiness to change (TTM was used). The findings show that public displays
may be more suitable for raising public awareness with the potential to be applied
to healthcare taboo matters such as mental health, sexual wellbeing, etc. (first
change stages). Mobile, ubiquitous, and personal technology is more suitable for
the later behaviour change stages.
Publication II: Designing for Behaviour Change – 6 Dimensions of Social
Comparison Features. This article is the second analysis of publications that
applied research on persuasive technologies to find patterns in the design of social
comparison features. The result is a table of six design elements of social
comparison’s features, alternative ways in which the social comparison features
can be implemented, and six questions that may help designers to go through the
different alternatives the article presents.
Design practitioners
Publication III: Rationale Behind Socially Influencing Design Choices for Health
Behaviour Change. This article presents findings from a participant observation
and interviews with designers of health related persuasive mobile applications. The
article aims to create an understanding of the designers’ rational regarding the social
influence features. The findings of this publication show that the users’ medical
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condition influences the designers on their choices in addition to theory,
practitioners’ background and reality constrains.
Healthcare professionals
Publication IV: Design for Health Behaviour Change Supportive Technology:
Healthcare Professionals’ Perspective. This article aims to understand – through
interviews – healthcare professionals’ practices, how they use social comparison,
and their needs regarding technology. The research resulted in three general design
components and in three questions that can lead the design process of social
comparison features.
Users
Publication VI: Make ‘Em Talk: Social Comparison in HCI Studies for Behaviour
Change. This article presents a method to make users comfortable talking about the
comparisons they make, as many times, when asked in a general, abstract way,
individuals deny that they compare themselves to others, or they have a different
understanding of comparison than the researchers in the field. The users had to use
an application for a month in order to keep track of their smoking habits and, if
they so wished, to relate their cigarette consumption to others in different ways (e.g.
a particular person, the average number of cigarettes smoked, or the minimum
number of cigarettes smoked). The data tracked by the application formed the bases
on which the interview guides were adjusted for each interviewee. The research
resulted in users talking openly about the comparisons they chose to make and
being positive regarding the answering of questions on comparisons that they did
not use.
Creation
The tool was created during a series of informal conversation interviews and codiscovery sessions held together with academics and practitioners in the design
field. Each discussion resulted in a new iteration of the tool. Collectively they
recommended that the tool should:
–
–
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Include instructions on how to use it, i.e. what are the steps they have to follow
Be a step-by-step approach without hiding the big picture

–
–
–
–

Have as little text as possible
Include examples of the social comparison perspectives
Include suggested research methods
Include questions to guide and inspire the designer through the different stages
of the design process
Evaluation

The Experimental evaluation phase (Hevner et al., 2008) was conducted through a
series of workshops (two in a conference, one in industry) where the participants
used the tool and reflected on the design process. They simulated the whole design
process to design a product and then reflected on the use of the tool in relation to
their everyday work. Their comments on the tool while using it and after the end of
the workshops formed the collected data. Additional individual interviews followed
the workshop that took place in industry. In this thesis is included an extra section
in the evaluation (Section 5.1), in order to present the use of the tool through a
descriptive evaluation using scenarios (Hevner et al., 2008).
In the conference workshops (the workshop call is presented in Publication V),
the participants chose the behaviour they would like to focus on themselves. In both
workshops, they focused on behaviour related to mental health. By exploring the
tool, we (the participants and I) realised that it might be useful for physical health
relevant to nutrition and training habits, but that the vocabulary might need
readjustment, as well as more thought being needed regarding designing for mental
health. The tool’s strength was that it made the designers think about social
comparison in more ways than just competition, improved their understanding of
the theory, and accompanied them step-by-step throughout the design.
In the workshop that took place in industry, acknowledging and thinking the
users’ condition as a whole, helped the design team better understand their
audience’s mental and emotional state. This was perceived as useful even if they
did not directly deal with the condition. The evaluation showed that MAD could be
improved to better communicate the connections between its components. The
participants found MAD valuable for their work. This workshop showed that the
tool has the potential for application in fields other than healthcare.
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4

Multiple-perspective Approach Design for
social comparison features in technology
supporting health behaviour change

This section combines the knowledge of different perspectives (Healthcare
professionals, Users, Designers, and Existing Designs) in order to create a tool for
supporting the design of social comparison features in technology that aims to
support health behaviour change. The tool is called Multiple-perspective Approach
Design for social comparison in health (MAD) as it combines four perspectives.
MAD aims to support designers in a structured way, to gather the knowledge they
need from the users and healthcare professionals and to explore ideas from existing
designs in the academic literature and experience of design practitioners working
in the field. MAD’s books, boards, and cards can be found in the Appendix in colour.
The images in the Appendix are larger and include all the various parts of the tool,
while this chapter deals with only those parts which are relevant to an
understanding of how the tool is built. The images are productions of the research,
and the graphical design may be less than ideal. For a wider use of the tool a graphic
designer is needed to work on the images.
First, MAD’s aim is presented, including the reasoning underlying its different
parts and its potential uses. Thereafter each part of MAD is described in detail. First
the persona book and board are dicussed, followed by the social comparison book,
board, and cards. This section ends with a general description of the library cards.
4.1

General description of MAD

Social comparison in the features of a technology that supports health behaviour
change can lead to six outcomes: Self-evaluation, self-prediction, social learning
and self-enhancement, coping and boosting of wellbeing, normative influence, and
competition. As social comparison does not necessarily motivate or demotivate, the
design of the feature is what will give a direction to social comparison and
motivation. For example, both designs in Figure 5 promote upward comparison. A
design such as in Figure 5a may lead to social learning, and a design such as in
Figure 5b may lead to competition where, as in many cultures, being on top means
that you are the best. Competition can be motivating for some people and adequate
to use for some behaviours, while it may be problematic in others. For example,
competition regarding the distance walked in a day may be harmless while
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competition regarding lowering one’s caloric intake may be harmful, as it may lead
to an anorexia disorder. As such, the design of social comparison features in
technologies that aim to support health behaviour change needs to be done carefully
and must take the nature of social comparison into consideration. The target is to
help people to become what they wish by supporting them with changing habits
they dislike without causing harm. When it comes to health, a healthcare
professional – relevant to a condition or wellness – is the expert on the different
conditions, with extended experience of patients. For example, a dietician could
contribute to the design of an app for weight loss while an oncologist and
psychologist could contribute to an app that targets the behaviours of cancer
patients. The relevant healthcare professional will be knowledgeable regarding
what could be compared without harming the users, and how a condition and a
process to change can influence the patient. The people who wish to change (having
a condition or not) are the final users of such technology and have their own
perspective on their situation. The people who wish to change can report how it
feels for them and what motivates them. Finally, as designers we can learn through
others’ experience. Others’ designs can give inspiration and reveal perspectives
which we might have missed.
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Fig. 5. Examples of comparisons that lead to social learning (a) and competition (b).

MAD for social comparison in health can be used in combination with the tools
which designers already use, but also independently, for designing social
comparison features for persuasive technology related to health. It is colour coded
and consists of three parts: The persona related part (blue, consisting of the blue
book and board), the social comparison related part (purple, consisting of the purple
book, board, and six purple cards), and the libraries part (green, consisting of the
green cards). The persona part (Fig. 6) can be used independently, or may
complement any persona tool the designers may have, to help them include the
condition of the “persona” and its environment, e.g. healthcare professionals if any.
It also helps to build a basis for issues that will be raised during the social
comparison part. The social comparison part (Fig. 6) is related to decisions that
need to be made during the design of the social comparison features. The library
part consists of cards summarising behaviour change theories and lines of thought
59

in persuasive technology. The idea is that the library cards deck can be expanded
with more theories and more categories, such as different design or evaluation
methods which the design team already use. Finally, pages and cards which require
the designers to undertake actions, have an action symbol (a clapperboard) on the
top of the card and the steps to be taken are written in green text next to the
clapperboard. The optimal use of MAD for design is to start with the blue section,
move to the purple section, and to consult the green section when necessary.

Fig. 6. Components of the social comparison part.

MAD can be used for two purposes. First, it can be used as an explorationeducational tool. The designers can experiment with the different options suggested
by MAD (presented in depth in the following sections), especially when it comes
to social comparison directions, their combinations, representations, and different
visualisations. Through the experimentation, the designers will have a better
understanding of social comparison theory, its application and, through reflection,
they can discover challenges and opportunities. Finally, the green cards can be
studied if the designers want to delve deeper into theories related to persuasive
technology and behaviour change.
A second use of MAD is as a support tool throughout the design process. The
persona book and board can be used independently though it is best to combine it
with a persona technique already in use (if any). The persona book and board are
focused on information that will be needed in the design of social comparison
features. The social comparison book can help understand the six outcomes of
social comparisons and help design social comparison features, supporting the
designers with questions crucial to social comparison. The cards can act as libraries,
for example if a healthcare professional refers to TTM or PAM during an interview,
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the designers can quickly get a picture of the theory even if they are completely
unfamiliar with it.
MAD includes a 2-sided page description (Fig. 7 below; also Fig. 22-23 in the
appendix). This section describes the different parts of MAD in detail, combined
with the literature and publications on which MAD is based.

Fig. 7. Instructions of MAD – for enlarged figures see appendix fig.22-23.

4.2

Blue: Persona board and book

The persona part was created based on the assumption that most of the designers
directly or indirectly make use of personas during their design process (Chang, Lim,
& Stolterman, 2008). The persona board and book are used to accompany the
designers through the persona creation and support them with decision-making.
The book and board – even though they can be used independently of other persona
creation methods – can be used in combination of any persona method or technique
the designers may already follow. The board is a way to summarise user research,
while the book supports and compliments the user research. As it is focused mainly
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on creating a better image of the users from a health and behaviour change
perspective as well as on supporting the understanding of users’ health related
environment, designers may need to add more details about their persona aside
from the ones already emphasised on the board. There is space on the right side of
the board to include these extra details. After finishing the persona creation activity,
designers will have a good understanding of the state of their persona in relation to
behaviour change, which technologies can support the persona, and the persona’s
environment (healthcare and social).

Fig. 8. Persona board – for enlarged figure see appendix fig.24.

The first box in Figure 8 is a space for the persona’s picture followed by a box that
can contain further details about the persona, such as name, age, and family status.
The big box next to it provides a space where the designers can write anything they
wish related to the persona. The aim is to record any additional results of their
persona creation techniques (if any), as this board is focused on supporting the
behaviour change of the persona and the persona’s health related status. The
question above the triangular shape asks the designers to place their persona in a
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specific behaviour change stage after they consult the first page of the persona book
(Fig. 9). The users have different needs and are in different mental and physical
states, and based on the behaviour stage they are in some behaviour change theories
(Prochaska & Velicer, 1997; Weinstein et al., 2002), meaning that their needs as
users of technology may also change. In Publication I, we underlined the relation
between the users’ behaviour change stage and the technology used; we argued that
different technologies influence different behaviour change stages.
After deciding which stage the targeted audience is in, they make a choice
regarding their persona (Fig. 8, “What is the state of [persona name]”). They can
choose to see the persona as a healthy individual who merely wants to change
something in their life without consulting healthcare professionals. They can
choose to see their persona as a healthy individual who consults a healthcare
professional, e.g. in Finland nurses train males to improve their condition before
they complete their mandatory military service. The last choice relates to people
who suffer from a condition and visit healthcare professionals. Based on each
choice they are advised to read the specific part in the persona book (Fig. 9 below;
also Fig. 25-27 in the appendix). After following the instructions in the persona
book, they can write their results and decisions in the relevant boxes of the persona
board.
The book can support designers in better understanding the behaviour change
stage in which the user is located, and in better understanding the users’
environment. At the bottom of each page appears a reference to the article(s) on
which they are based.
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Fig. 9. Persona book: The first page is on the left, the second at the middle, and the third
on the right – for enlarged figures see appendix fig. 25-27.

The first page (Fig. 9, left; also Fig. 25 in the appendix) relates to behaviour change
stages and the technology used as well as the information presented at each stage.
Publications I and II ((Mylonopoulou & Isomursu, 2016; Mylonopoulou,
Väyrynen, & Isomursu, 2018)) are the basis of this card, as they discuss information
related to different types of technologies and their effect on people’s behaviour as
well as which technology is suitable for each behaviour change stage. In this part,
the designers will find support for understanding the readiness to change stage of
their persona based on the TTM and PAM library cards.
After the persona’s stage of change has been determined, the designers are
advised on the amount of information suitable to provide to the persona at this stage,
the possibilities of personalisation of the technology, and the privacy level of the
technology (a cell phone, for example, is more private than a public display). In
both publications, by examining past persuasive technology scientific literature
utilising social comparison, we underlined the relation between the users’
behaviour change stage and the technology used, the amount of information
presented, the privacy level of the information presented (renamed as privacy level
of the technology), and we comment on the visualisations in relation to behaviour
change stages. Different technologies and their design influence different
behaviour change stages (Publication I). In particular, this page presents the RAPP
model. R stands for readiness to change and how ready someone is to change can
be understood by reading the TTM and PAM theories. A stand for the amount and
detail of the information presented to the user related to this stage; people in the
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first stage may be unable to handle as much information as those in the last stage
who are more engaged (Publication I). P stands for personalised information
technology: If people are engaged with the behaviour change, they may use
technology and feed it with their personal data (such as cigarettes smoked per day)
more often than those who are unengaged with tracking their progress and being
able to return some statistics (Publication I). This may be irrelevant to someone in
the first stages of behaviour change as well as their engagement to self-reporting
(if any) will most possibly be low. The second P stands for privacy, referring to
whether the technology is public (e.g. public displays) or private (e.g. cell phones).
People who are in the first stages of a change may rarely download an application
to their cell phone as they are unaware of a behaviour which harms themselves, or
they may have a lack of engagement (Publications I and II).
The second and third pages are covered, and the designers can uncover them
depending on the answer they gave regarding their persona on the persona board
(Fig. 8), such as is it a healthy individual, a healthy individual who is in contact
with healthcare professionals, or a person with a condition.
The second page (Fig. 9, middle; also Fig. 26 in the appendix) relates to the
healthcare professionals working with this type of persona (healthy individual or
patient). Publication IV (Mylonopoulou, 2018) highlights some areas which
healthcare professionals are interested in (presented in Fig. 1 of Publication IV).
The results illustrate how important it is for healthcare professionals to support their
patients even after hours, depicts the technology they currently use, and their wish
for further support. Based on the healthcare professionals’ needs, the questions in
the first column of the table were compiled. These questions can help designers
understand healthcare professionals’ needs and practices, users’ health related
environments, what can be asked from the user, and how users are seen and treated
as patients. The questions also help to design technology that fits and compliments
the current healthcare practices (therefore being more acceptable to healthcare
professionals). The table’s second column presents the design considerations which
address the questions in the first column. The questions in the first column of this
table are based on the interview guide used to interview healthcare professionals in
Publication IV (Mylonopoulou, 2018) and the second column is based on the
results of the same publication. After the table, two paragraphs describing the
importance of considering healthcare professionals’ practices follow. For example,
if the design is incompatible with the healthcare professionals’ practices, then the
user will have to choose between the technology’s and healthcare professionals’
suggestions or follow both, which can be tedious. At the end of the page methods
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to be used for answering these questions are suggested. These methods are based
on the ones used (and alternatives considered) in Publication IV.
The third and final page of the book (Fig. 9, right; also Fig. 27 in the appendix)
would be revealed if the designers’ persona suffers from a condition which makes
the persona visit a healthcare professional. Publication III (Mylonopoulou,
Väyrynen, Stibe, & Isomursu, 2018) contributed to this page. In Publication III,
we underlined the importance of the condition when designing for patients by
interviewing designers experienced in the domain and participating in the design
process which they followed. The third page of the persona book depicts that prior
to the designers looking at the user they need to know more about the user’s
condition, social environment, and the condition’s culture in order to better
understand the user’s psychology. The paragraphs starting from the middle of the
page describe each circle. The next part presents the methods which may be used
to collect the data for each circle. Publication III contributes one more perspective
to the design theory that maintains that designers are influenced by the theories (the
true), the constrains (the real), and the perfect solution (the ideal) (Nelson &
Stolterman, 2012) by adding one more category: The condition.
At this point, the designers have a good image of the user’s environment and a
better understanding of the condition, if there is one. The persona book can be set
aside, and the persona board should be able to summarise all the research results
up to this point. Then, alongside to the persona board, the designers can introduce
the social comparison board, book, and cards. The designers can create more than
one persona and the personas should stay in a visible place, so that the designers
can remain focused on the users for whom they are designing.
4.3

Purple: Social comparison board, book and cards

The purple part of MAD consists of three item types: The board, the book, and the
cards. The social comparison board (Fig. 10) is used to visualise the concerns which
the designers need to keep in mind when working with social comparisons in order
to avoid (as much as possible) unintentionally harming users. The concerns on the
left side of the board are based on Publication II. Through the literature we found
that these four concerns (fairness, consistency, data sharing, and users’ mental
reaction) should be taken into consideration to avoid demotivating or harming users.
Fairness refers to the individuals being compared. If the individuals feel that the
comparison is unfair then it can prove demotivating, for example comparing the
exercise frequency of a single person who lives alone to a single parent who lives
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with three children can be perceived as unfair. Consistency refers to the factors
influencing the digital visualisation’s state of the users. The factors should be clear
to the users so that they feel that the visualisation is accurate and that they have
control over it. For example, Vassileva (2012) reports that users became frustrated
when they saw their star avatars shrink without them performing any action, as the
avatars’ size was influenced by the users’ performance but also by the amount of
users online. Data sharing is related to what the users are willing to share. For
example, many people are more willing to share the kilometres they have run than
their biological data such as heart rate. The designer should inform the users
regarding what data is collected and for what reason, according to relevant
legislation (such as the General Data Protection Regulation – GDPR). Finally, the
users’ mental reaction is related to the beliefs of the users. If, for example, the users
support that they dislike competition then the comparison can be designed in such
a manner that it promotes one of the other social comparison outcomes. These
results are a combination of the results found in Publications I and II by analysing
(through a qualitative synthesis literature review (Grant & Booth, 2009)) scientific
articles describing technological applications for behaviour change, using social
comparison features.
The six placeholders on the right side of the board are for placing the outcomes
of social comparisons which the designers choose to promote: Self-enhancement,
self-prediction, coping, self-evaluation, normative influence, or competition. The
social comparison board has a similar role to the persona board in that it helps the
designers to important information keep in mind regarding users and to focus on
the challenges and outcomes of social comparison. It is designed to stay in a visible
place, so that designers can keep in mind the direction of social comparison and the
challenges they may face.
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Fig. 10. Social Comparison Board – for enlarged figure see appendix fig. 29.

There are six social comparison cards, one for each outcome (social learning/self–
enhancement, coping/boosting, subjective well-being, normative influence, selfevaluation, self-prediction, and competition). All the cards have a similar structure
(Fig. 11), which includes the name of the outcome, an explanation, and at least one
positive and one negative example cases. The designers could choose between one
and six cards and design for those. The cards summarise the relevant literature, so
the designers can have an idea of each outcome. I created the examples on the cards
as a way to illustrate the challenges and opportunities of each outcome.
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Fig. 11. Example of social comparison cards – for all the cards see appendix fig. 30 - 32.

Designers should select the outcomes they want to reach through the comparison.
They can of course choose to design for all the outcomes, though the more
outcomes the more challenging the design process becomes. Moreover, designing
for one of the outcomes does not mean the exclusion of the others. Most of the
outcomes are interconnected, such as designing for competition may lead to selfenhancement or coping as people can try to learn from the “winners” or realise that
they are better than others and vice versa.
After choosing the outcome, the designers can start working with the book,
while having the personas in front of them, deciding where they want their design
to lead, and anticipating which challenges they may face. The first page (Fig. 12)
describes the peculiar nature of interviews addressing social comparison. As most
people deny making use of or misinterpret comparisons (Hemphill & Lehman,
1991; Murphey & Falout, 1999), this page provides options for designers who want
to interview users, and/or healthcare professionals, based on Publications IV and
VI. For example, it was hard to encourage healthcare professionals and users to talk
about social comparison, as they denied comparison or misinterpreted it for
competition (Publication VI). This card summarises the successful techniques used
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to encourage users and healthcare professionals to talk openly about social
comparison in the related publications.

Fig. 12. User research with social comparison – for enlarged figure see appendix fig. 33.

The second and third pages present values which can be compared, and with whom
their users find it meaningful to compare to (Fig. 13; also Fig 34-35 in the appendix).
Both pages follow the same format explaining what can be compared and who can
be compared to whom accordingly, giving examples, and methods to answer the
questions at the top of the pages. The first of the two pages is based on Publication
IV, as in the interviews healthcare professionals pointed out that it is good for some
things to be compared while comparing others should be avoided. For example,
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comparing kilograms in a weight loss program can lead to anorexia while
comparing sugar consumption and techniques for reducing sugar consumption may
lead to social learning. The second of the two pages is based on Publication II
(challenge: Fairness; see Fig. 28 in the appendix ) and the theory of social
comparison (Festinger, 1954). Only similar individuals ought to be compared for
the comparison to be meaningful (recall the example with the single person and the
parent of three, from p. 56). Publication II contains examples of people describing
how they feel when they compare to others who believe that they are different to
them (e.g. Froehlich et al., 2012; Valkanova et al., 2013; Vassileva, 2012).

Fig. 13. What to compare and to whom to compare – for enlarged figures see appendix
fig. 34 - 45.

The last three pages delve deeper, into the actual design of the social comparison
features (Fig. 14) and they are based on three of the social comparison dimensions
(types of comparisons, dimensions of comparison, and visualisations of social
comparison) from Publication II. These dimensions are the result of the review on
existing scientific literature pertaining to social comparison features in persuasive
technology. The first page (Fig. 14, left; also Fig. 36 in the appendix) aims to
support designers with choices regarding the representation of the values, for
example presenting different individuals (many users can compare with one
another) or aggregated data (average, minimum, maximum) or both. The second
page (Fig. 14 middle; also Fig 37 in the appendix) supports the designers when
choosing how many comparisons can be made simultaneously. For example,
comparing avatars representing the users’ performance in the digital world is one
comparison, while comparing the same avatars representing the users’ performance
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in the digital world as well as their progress, comprises two comparisons. The third
page (Fig. 14, right; also Fig. 38 in the appendix) presents actual visualisations such
as avatars, graphs, and abstract visualisations, in order to support the designers
when choosing and exploring visualisations. All three pages are based on the results
of the Publication II (see Table 2). The difference is that in Publication II these three
pages are part of one table while here individual pages are used, so as to avoid
information overload.

Fig. 14. Social comparison low level design – for enlarged figures see appendix fig. 36
- 38.

The social comparison book and cards support the designers in three ways. One
such way is to support them when reflecting on different choices, as each page of
the social comparison book presents and categorises choices pertaining to each step
of the social comparison design. A further way is to support them when keeping an
open mind, experiencing different alternatives through different choices, and
exploring options which they may have missed. Lastly, the purple part of MAD can
support the exploration of the different combinations presented in the social
comparison book and cards.
4.4

Green: Library cards

The green cards are libraries summarising theories on behaviour change (darker
green), and persuasive technology (lighter green). The behaviour change cards
provide information related to the theories described in the background section
titled “behaviour change theories” (Fig. 15, left). The persuasive technology cards
provide information related to the background section titled “health behaviour
change and technology” (Fig. 15, right).
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Fig. 15. Examples of library cards, the left card shows a behaviour change theory and
the right card shows a persuasive technology technique – the cards are placed here
just to show the layout.

Each behaviour change card presents a summary of a behaviour change theory
based on the relevant literature. An explanation of important terms and more details
about the theory follows the summary. At the bottom of the card references to the
relevant theory can be found, should a designer wish to dig deeper into the specific
theory.
The persuasive technology cards have a slightly different structure than the
behaviour change cards. The references of the relevant persuasive technology
theories are also placed at the bottom of the cards but the explanation element is
missing. The information on these cards show the different techniques/schools of
thought in persuasive technology (technology designed to support behaviour
change). The table on the card presents the name of the technique, a small
description, a sample model or theory, and the field this technique comes from.
The aim of the library cards is twofold. On the one hand, they provide the
designers with information which they may need or want to experiment with, or
can be used as a reminder of the theory they already follow. The designers can
search in the behaviour change cards for theories they heard about during
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interviews with the healthcare professionals, or should they be new to behaviour
change, to experiment with different BChT or persuasive technology theories. On
the other hand, the purpose of the cards is to motivate the designing and printing of
the designers’ own libraries. Following a similar template, the designers could
create library cards for design methods, brainstorming methods, and evaluation
methods they use or wish to use, for example.
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5

Evaluation

This thesis follows the DSR methodology. The present section represents the
evaluation step of DSR and is divided into two subsections based on the evaluation
methods used: The descriptive evaluation method with scenarios, and the
experimental evaluation with workshops. These methods were most suitable for the
MAD’s stage at that moment and the relevant time constrains. First, two scenarios
will demonstrate the utility of MAD through two hypothetical cases. Thereafter
follows the description of the experimental evaluation through workshops
conducted in a conference with researchers and in a company (industry) with design
practitioners and academics. Details of the individuals who participated in the
workshop can be found listed in Table 4 of Section 3.3.
5.1

Descriptive evaluation: Scenarios

This section presents two hypothetical cases for the purpose of the descriptive
evaluation in order to demonstrate the utility of MAD. This type of evaluation will
illustrate the use of MAD in two scenarios and will give two use cases to
demonstrate how it can be used with designers with different levels of experience
and techniques. The first scenario relates to wellness and wellbeing and the second
relates to a medical condition.
Designing features to motivate pauses and exercises
The Design Company DC plans to develop a mobile app to motivate office workers
to take regular pauses and do basic office stretching exercises. Their assumption is
that the pauses will benefit them mentally and the exercises will help them avoid
future posture problems, back pain, nape pain and similar conditions sedentary life
may cause. DC is small, it consists of two designers and three programmers, but
they are well networked with the municipality (responsible for healthcare services)
and the local university. The two designers always require a programmer to be
present in the design meetings to estimate the feasibility of the ideas and contribute
to the design. The designers want to try a new tool (MAD) for designing a part of
the application. MAD must be used from the early beginnings of the design process.
The design team (henceforth referred to as designers) start by printing the cards,
books, and boards. They place the persona board in front of them and they place
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the persona they have already created on the persona board in the “other” area (Fig.
16).

Fig. 16. Use of the persona board combined with tools already used by the designers.

In the persona, the designers include some information required by the persona
board such as name, age, and an image of the persona. It is unnecessary to copy the
information on the persona board, as they place their persona on the “other" section
(Fig. 16). Then, they move on to the part with the triangle which leads them to the
first page of the book to establish which stage of readiness to change the persona is
in.
Their users know they have to take breaks and move, though they do not take
the breaks, or they forgo competing their exercises. The reason for that could be the
difficulty of acquiring a new habit, or that they may feel embarrassed to perform
the exercises in the office in front of their co-workers. The designers realise that
their users are aware that they have to change and that they may have made some
attempts in the past. They follow the instructions on the first page in the persona
book and look up the TTM and PAM model from the library cards. On the persona
board they indicate that their users are in the middle of the behaviour change stages,
as seen in the triangle. They realise that their users understand the reasons for taking
breaks and that they have probably already tried to do something about it but
relapsed into their old habits. Based on TTM and PAM their users are in the middle
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stages, so they will need information personalised enough to make them take breaks
when it is convenient for them according to the amount of time they are sitting and
the work they are doing (for example, the application should avoid disturbing them
in meetings). The amount of information they present to the users should be brief,
easy to read, and influential, as in the work environment people usually lack time.
Finally, they have to inform the users what data they will use, where the data will
be stored and how the data will be used according to GDPR.
Most of their audience have not been diagnosed with a condition but now and
then they visit the occupational healthcare services complaining of some pains. The
designers then open the second page, titled “healthcare professionals” in the
persona book. They need to know more about current healthcare practices, what
exercises are good for the users and which of them can be performed in the working
environment in a short period of time. Following the questions on the second page
of the persona book, they decide to conduct a short literature search on health
conditions caused by working in an office with computers and then conduct semistructured interviews with a small group of healthcare practitioners who work with
these cases. The information they acquire from the healthcare professionals is
enlightening, so they add the most important elements to the persona board, which
now looks like Figure 17.

Fig. 17. Persona board finalised.
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After creating two more personas, they move on to the social comparison board,
cards, and book. They read, understand, and discuss the challenges written on the
board and they look though the different social comparison outcomes. They go
through them one by one and discuss how they could be applied and which is the
most relevant to design for the first version of the product. Based on the interviews
with the healthcare professionals they know that most of their “patients” avoid
doing the exercises if they are in a room with others, or lose interest as time passes.
They decide that through social comparison they would like to promote a normative
influence by showing that others do the exercises, and social learning by promoting
comparisons to people better than the user (Fig. 18).

Fig. 18. Persona board after the selection of social learning and normative influence

Then they move to the social comparison book. They read the first page and
understand that working with social comparison is tricky for the users. Their
practice is to start designing for a paper prototype and undertake the user research
on the way. Thus, they move on to the next page in which they have to decide what
they could compare. They reject the comparison of users’ condition such as pain
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levels, but they find it interesting to compare the adherence level for completing
the exercises. Then they think that the best people to compare to are those from the
same office or company. As the people to whom they are compared should be
perceived as similar to them, the designers think that people who have similar job
positions will be perceived as similar. However, they want to interview some people
from the local university to understand who they perceive themselves as being
similar to. Keeping in mind the advice on the first page of the social comparison
book – that people usually refuse comparisons to others – the three programmers
create a small application that allows users to import the length of their breaks (the
break counts from the moment the users leave their seats). The length of the breaks
can be compared to the length of other users’ breaks, as well as to a goal set by the
system (such as 80 minutes of break time during the working day). The users can
choose whether they want to compare to particular users, to statistics, or to no one.
DC promotes the application to the people working in the university, who then use
it for a week. After the week, the designers conduct interviews based on the
comparisons the users have made during the week of making use of the app. After
the designers receive this information, they analyse it, implement it and move on
to the visualisation part of the social comparison book. They decide that for the first
version, the application should be relatively simple. They decide that their
comparison should be a combination of aggregated data (e.g. minimum, average,
and maximum) and individuals’ data, showing one component of comparison data
(e.g. current adherence to the application – see Fig. 14, middle). In particular, for
normative influence the app will illustrate the data aggregated in the form of a text
in the reminder triggered by the application, such as 'X amount of people have
completed their break’. In the social learning case, they decide that they would
create a weekly report that shows the adherence percentage of the user and suggests
that the user contact other users who previously had the same adherence percentage
though later managed to increase it.
Motivating stroke patients to exercise
The AC company has decided to create a technological application motivating
stroke patients between 30 to 50 years of age to follow their rehabilitation exercises.
They have used MAD before and have this time decided to start by using it to make
the persona and implement features promoting coping and motivation. They go
through the persona board and they create the persona starting from the upper part
of the board. Their target group consists of people who know they have a problem
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and try to stay motivated for following the healthcare professional’s advice
regarding their daily exercises even when their target seems impossible to reach –
moving normally again. The designers know that their target group are patients, so
they reveal the healthcare professional’s and the patient’s pages from the persona
book (no need to read the first page of the persona book since they feel familiar
with that step). Due to limited resources, they have to rely on a small local stroke
organisation. They know the organisation has some connections to the local
hospital and patients, but they know that they should use this resource sparsely.
They decide to combine the healthcare professionals’ and patients’ information and
merge them into a single interview guide so that they can get as much information
as possible from all the sources. First, they do a short literature review on stroke
patients and the applications already in existence in order to have a more
informative interview guide.
After they collect the data regarding the healthcare professionals and the
patients with limited interviews from both healthcare professionals and patients (3
and 5 respectively), they record the information related to healthcare professionals
in the relevant box and the patients’ information in the patients’ box on the board.
Then they create a more detailed and informative persona in the “other” section
(Fig. 19).
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Fig. 19. Example of a persona created in the hypothetical case.

The creation of five personas is completed and the persona boards are hanging on
the wall of the room. It is time to use the social comparison board. They already
know that they want to support the patients when they feel demotivated, help them
cope with their condition and motivate them to exercise even when it is difficult.
Thus, they choose coping through comparison to people with similar difficulties
and competition for motivating them to complete their exercises. To interview
patients regarding comparisons, they adjust the application they used the last time
they applied MAD. This time the application counts how many days the users
perform the exercises the healthcare professional suggested and compare this to
other users. After the users have used the application for a month, the designers
interview the users.
Based on the interviews, the designers think that users could share and compare
experiences about their condition for coping and compare adherence to their
exercise routines for competing. First, they design for competing. The users should
compete and support each other, so they decided to place the users in groups of four
who have to reach a target as a group and could compare the aggregated data of the
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group to other groups. Explicit comparison between groups is not included in MAD;
however, the basis for such comparison is there. The users can compare their daily
group progress to the other groups they compete against, specifically with regards
to how many times the group’s goal is reached. The comparison that promotes
competition between the groups is a comparison between aggregated data in time
(two simultaneous comparisons – Fig. 37 in the appendix) and is chosen to be
shown through a hierarchical list, with the group that reaches their target most often
listed first (traditional visualisation – Fig. 38 in the appendix).
Coping would be handled inside the group. The group would be able to see the
progress of all members through time (two simultaneous comparison – Fig 37 in
the appendix) by using bar graphs and colours to represent each person (traditional
visualisation – Fig. 38 in the appendix). The users that do well would get a reminder
to share a difficult moment they have faced though managed to overcome in
performing their exercises. Those with the lowest performance would have this
story pushed to them by the application and be asked whether they wish to talk to
the person who shared the story.
Through this implementation of social comparison for coping, the designers
also implement social learning, for example individuals can see that even the best
ones have challenging moments and if they accept the suggestion to talk to the “best
performer” of the group, it may lead to social learning. Through this
implementation of competition, the designers also promote normative influence as
the group can see the people who keep the group “back” and who did or did not
complete their exercises.
This is the first implementation of the design team’s ideas based on what the
healthcare professionals and patients told them.
5.2

Workshops: Evaluation by design researchers and
practitioners

The evaluation of MAD occurred in two stages, conference workshops, and an
industry workshop. During the Mindtrek conference (Publication V), two
consecutive workshops took place, one in the morning and one in the afternoon.
The structure was the same for both, where I gave a short presentation on social
comparison potentials, limitations, and outcomes. The participants then used the
tool to design an idea. All the participants had experience in designing persuasive
technology and it was easy to reflect on MAD in relation to other tools they have
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used in the past. The participants chose to design for mental health issues and
burnout.
The industrial workshop lasted longer than the conference workshop. I gave
the same short presentation on social comparison potentials, limitations, and
outcomes, then the participants used the tool to design a concept. The participants
discussed the use of MAD for promoting competition in the current product they
had, but also discussed expanding their product to promote support for the users.
Conference workshops

Fig. 20. Picture taken from the academic workshop.

In the first workshop, the two participants took their time to read the instructions
that came with the tool. However, I had to comment that they should read the
instructions gradually in order to avoid information overload. They took some time
to go through the library cards, especially the behaviour change theories. Even
though they were familiar with most of the theories, they found theories they were
unaware of such as PAM. They also liked how the theories are summarised on the
cards. After taking a look at the cards, they started describing their persona by using
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the persona board. The use of the persona board and book was intuitive for those
participants. The persona they created was pretty detailed, as they were experienced
in creating personas in their work. When they finished the description, they moved
on to the parts of the board that were new to them (such as the behaviour change
stage triangle – Fig. 8). The steps were easy to follow but they chose to design for
a person who was healthy yet had some contact with healthcare professionals. This
led them to make use of only the second page of the persona book and to discard
the third (Fig. 9). However, the third page was explained to them.
One interesting observation regards their perception of what they designed and
of the vocabulary used on the board. When they were creating the persona, they
had a service in mind rather than a technology. This became clear when they
discussed which stage of change the users were in. When they went through the
four factors (behaviour change level, amount of information, personalisation of
information, and privacy – previous version of Fig. 9, left) they perceived
personalisation of information as personalised healthcare instead of personalisation
of how the technological application would convey the information. For example,
they said that the information the healthcare professional gave to the user, during
the consultancy meetings, should be personalised.
A second interesting finding was that the design got slower when we had
questions related to the health field. Even though the designers had worked in the
health field before, it was normal for them to lack the deep medical knowledge of
a healthcare professional. The workshop was only four hours long and we lacked a
healthcare professional participant, so they had to move on and simply make
assumptions regarding healthcare related information.
In the second conference workshop there was only one participant so I acted
as her partner for designing. This participant also found it intuitive to go through
the persona board and book. The challenge was to find “values” to be compared in
the social comparison book (Fig. 13, left) as the prototype for that stage was titled
“What values can be compared?” instead of “What can be compared”. The
confusion centred on the term “values” as these were understood as “numerical
values”. For example, it felt unnatural to compare hours of sleep or stress levels in
both academic workshops. I explained to the participant of the second workshop
that it could be something other than numbers, such as a short description of
experiences similar to the experiences of the user so that the user can see that others
are in similar situations and manage to cope with the problem.
The result of these two workshops was to adjust the language on the cards and
boards so that designers can understand when they have to think about the
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technology and when they are asked to think about the service, and the card with
the term “value” was changed in order to avoid excluding non-numerical
comparisons. Finally, as all the participants underlined, the use of MAD may be
more suitable for designing persuasive technology related to physical problems
(such as back pain) than mental problems (such as stress). The participants had a
hard time finding something that could be compared. However, social comparison
is mostly applied in psychology and mental health, so maybe the lack of healthcare
specialists constrained the application of MAD. In both workshops, the participants
asked to take away a copy of the tool.
Industrial workshop

Fig. 21. Picture taken from the industrial workshop.

The industrial workshop had the same format: First a presentation of the social
comparison theory potentials, challenges, and outcomes and then hands on
experience. There were eight participants in this workshop, one of whom left a little
before the design of the visualisations started, and another who arrived after the
end of the persona portion and before starting the social comparison portion. Of the
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eight participants five were working with design, the remainder usually commented
on design and design ideas but did not themselves work with design in depth. The
company was working on a product that supported primary school children with
dyslexia, teaching them spelling through a game. The company, through the
workshop, wanted ideas for how they could use social comparison in their current
product and how they could create something new, and provide psychological
support to children with dyslexia (many times suffering from anxiety, lack of selfconfidence, and low self-esteem).
They went through the persona board and they agreed that they knew their
audience well, as they were in constant contact with teachers, children with
dyslexia, and some of the company’s members even had the condition. However,
they found it valuable, through the persona creation, to think of their audience as
patients (using the third page of the persona book – Fig. 9). They underlined that
even though they did not deal directly with the medical condition (as their focus is
on spelling) it was valuable for them to understand children with dyslexia as
patients.
They had two concerns. First, they needed to better understand how and why
the persona (blue) part relates to the social comparison (purple) part. The
instructions were adapted in order to better explain the connection (Fig. 7). The
second concern was that they needed to choose between options from the early
stage of the design process, which they disliked (please bear in mind that the
workshop lasted 6 hours but MAD is to be used throughout a design process that
take months). In particular, they were unwilling to exclude social comparisons
outcomes. One designer mentioned that he was afraid to choose because he did not
want to exclude options that early in the design process, and he wanted to explore
the different outcomes before making his selection. Moreover, there was confusion
between self-evaluation and upward/downward comparison. One designer
commented that self-evaluation is either an upward or downward comparison,
which supports the fact that self-evaluation is dependent on them. That confusion
led to a redesign of the self-evaluation card in order to differentiate it from upwards
and downward comparison more clearly.
An interesting twist was the role of the didactical expert. His role was to inform
the designers about the current practices and needs of the teachers related to
children with dyslexia. It was similar to the role of a healthcare professional, though
focused on learning. Note that I am not supporting the notion that in such a case a
healthcare professional can be replaced. On the contrary, a healthcare professional
is needed to understand the mental state of the children, but a didactical expert is
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also needed because teachers are one of the stakeholders. In all likelihood, MAD
can be expanded so as to include more stakeholders in the persona book, such as
an educational specialist. In this evaluation, the audience had a complicated
condition (dyslexia) which required the involvement of an extra professional
(educational specialist) over and above the healthcare professional already included
in the persona book. The participants valued the educational expert role as much as
the healthcare professional role (the psychologist).
In general, MAD was easy to use for those participants who were educated
designer or who had ample experience with design. The social comparison was a
new concept for all of them, but those who had never actively participated in a
design process professionally or through education had to understand the design
process in addition to a completely new concept (social comparison), which might
have been daunting and limiting to their participation. The participants who were
engaged with the design of the products in the company found the whole process
hectic and they felt they had to exclude options without any rationale. Once again,
the workshop lasted six hours whereas the tool is to be used throughout the whole
design process. The designers lacked time to explore different options or to find
information regarding areas unknown to them. They expressed the idea of teaching
MAD in the local university (as some of the participants were also working at the
university) as they found it valuable and useful. They – as the participants of the
other workshops – also asked to keep the prototype.
Overall, MAD received good responses. It illustrated potential for use outside
of the health-related environment and it has been perceived as a useful guide,
inspirational, and educational. The adjustments the designers proposed were
implemented in the design of the tool.
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6

Discussion

This thesis focusses on understanding how to design social comparison features
in technology that aims to support health behaviour change. To do so, I
explored the concept of social comparison theory from four perspectives: Existing
Designs, Design Practitioners, Healthcare Professionals, and Users. Each
perspective contributed to a deeper understanding of the theory in relation to
healthcare and design fields as well as how users perceive comparison. The
knowledge gained during this research took the form of a design tool, MAD. MAD
can support designers in the design process of persuasive technology targeting
healthcare, transfer knowledge form psychology (social comparison theory) to the
HCI field and show potential to be expanded to fields other than healthcare, such
as education. This section discusses the rationale underlying the choices which
resulted in MAD.
6.1

Ingredients: The four perspectives

The design of persuasive technology targeting healthcare includes three
components that can be observed only by looking at the terms: Design, persuasive
technology, and healthcare. Persuasive technology by its very nature promotes
social influence (Fogg, 2003) which consists of different interconnected aspects
(Stibe, 2015b). Even though these aspects are recognised in frameworks (OinasKukkonen & Harjumaa, 2009) for designing persuasive technology and have been
implemented in designs (e.g. Garbett, Chatting, Wilkinson, Lee, & Kharrufa, 1977;
Grevet et al., 2010; Sun & Vassileva, 2006; Thieme et al., 2012; Valkanova et al.,
2013), each one of them lacks a deeper exploration. This thesis is focused on social
comparison, one of the social influence aspects (Stibe, 2015b). Social comparison
theory supports that individuals, when lacking objective measurements, compare
themselves to others similar to them for self-evaluation (Festinger, 1954) and it has
shown great potential in the field of psychology regarding health, coping, and
wellbeing (Buunk & Gibbons, 2016). This thesis conveys knowledge from the field
of psychology regarding social comparison theory to the design of persuasive
technology. The research in psychology shows that social comparison can lead to
many outcomes (Fig. 1, the social comparison map) based on how the comparison
is promoted (e.g. Collins, 1996; Taylor et al., 1983; Wills, 1981). On the other hand,
designers have already embraced social comparison theory (e.g. Grevet et al., 2010;
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Sun & Vassileva, 2006; Valkanova et al., 2013) without necessarily being aware of
all the possibilities the theory can provide.
A step contributing to the demystification of social comparison from the design
perspective was to understand how designers implement social comparison. For
that I explored past design research literature, which gave me a grasp on the manner
in which social comparison can be designed even when the designers are unaware
of the social comparison theory (e.g. Gulbinas et al., 2014; Lin et al., 2006;
Sunyoung & Paulos, 2010). However, the study of past designs is inadequate
without the study of the current practice, especially in healthcare (environmental
social comparison has already proved itself). Moreover, to create a tool (a model or
framework, for example) for designers, their practices need to be studied
(Stolterman, 1992). Through participant observation, I worked with design
practitioners and realised that healthcare related persuasive technology design is
different from persuasive technology design in other fields (Publication III). The
results of Publication III demonstrate that the health condition of the user plays a
big role in the design. The designers were using user-centred design, however,
before conducting user research they had already gathered knowledge about the
medical condition, the activity of the patients’ community, and how society sees
patients with this condition.
The designers’ approach underlined the importance of understanding the users’
medical condition for the design of the technology. In the case of the company in
Publication III the design team included a medical advisor, a general practitioner
who could provide information on different conditions. However, in the literature
we often find that healthcare professionals perceive persuasive technology for
health as unreliable (Wong et al., 2015), due to the lack of healthcare professionals
involved in the design process (Connor et al., 2014; Guido Giunti et al., 2017;
Hamilton & Brady, 2012; Wong et al., 2015). In order to create MAD, healthcare
professionals were interviewed to understand their perspective on social
comparison as well as their needs and thoughts on technology. They also pointed
out the importance of the condition in the way they treat their patients (Publication
IV). The results of Publication IV – now integrated into MAD – help designers on
many levels. First, the results inform us that by including healthcare professionals’
needs in the design of the patients’ technology, this technology may become more
acceptable and reliable. For example, many healthcare professionals express their
wish to support their patients after hours or to involve other members of the family
in the patients’ treatment; technology may facilitate features related to these wishes
(Publication IV). They were also able to provide information regarding what can
90

be compared based on the condition. For weight loss, for example, people can
compare techniques they used but ought not to compare weight in kilograms as this
comparison may lead to anorexia (Publication IV).
Even though talking to the healthcare professionals proved helpful, to make
them comfortable talking about comparisons was difficult as they instantly rejected
comparison as a bad behaviour. However, when I asked about their practices I could
understand when and how their patients were allowed to compare (Publication IV).
People not involved in the field of social comparison research often deny or are
unaware that they compare to others (Murphey & Falout, 1999), as in many cultures
comparing oneself to the less fortunate is considered socially unacceptable
(Hemphill & Lehman, 1991).
The case of the users proved similar. It was difficult to understand what
comparison would be interesting to them. Publications IV and VI present methods
which designers can use to tackle the difficulties they may face when interviewing
users or healthcare professionals about comparisons. Understanding the users’
perspective was tricky, especially in Publication VI. Healthcare professionals could
describe their practices in order for the interviewer to understand when they use or
allow the use of social comparison. However, in the users’ case, it was difficult to
understand their perspective on social comparison. Most of them denied that they
compared or conflated comparison with competition (as referred to in Publication
VI) as the healthcare professionals did, but the lack of context such as work practice,
adds more difficulty to the users’ case. For users, we proposed (in Publication VI)
to let them use a simple and fast to develop application focusing only on
comparisons before interviewing them. The research on how to extract users’
preferences in comparison took about three years of formal and informal research.
Informal research occurred when I spoke to people about comparisons, friends,
colleagues, and acquaintances. The formal research was conducted through a
project I participated in. We interviewed users on, amongst other subjects,
comparison preferences, which produced limited results and only after the users
were presented with concrete examples of different forms of comparisons than the
ones leading to competition. In Publication VI, we managed to make users
comfortable with talking about comparisons only when we created an environment
where comparisons were socially acceptable.
MAD involves these four perspectives from the literature on designs utilising
social comparison, current design practice of social influence in health behaviour
change application, healthcare professionals’ practices and perspectives on social
comparison, and user research on social comparison. The literature offers a large
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variety of examples on how to design social comparison features for behaviour
change (Publications I and II). However, the detailed rational underlying the choice
of social influence features and especially in the health domain could be better
understood by following the designers of the domain in their design process
(Publication III). This explained why social comparison is sometimes unwanted
and presented a perspective of the user as a patient. To better understand the patient
aspect and especially the health aspect of behaviour change I interviewed
healthcare professionals (Publication IV) to learn how the healthcare system sees
patients and to understand more about health behaviour change. Through the
research reported in this thesis, the most challenging part was to get valid
information about social comparison from the users' perspective (Hemphill &
Lehman, 1991; Murphey & Falout, 1999; Peffers et al., 2007). The challenge was
to find methods and techniques which would support users to see how social
comparison affects them, and to understand the potential impacts it can have on
their behaviour. This same challenge will probably be faced by designers when they
undertake user studies on social comparison in order to design related solutions. In
Publication VI we describe how we manage to make users feel comfortable enough
to talk about comparisons and I shared this methodology in the comparison book.
From the literature a variation of design combinations was offered and the
observation of the designers in the health behaviour change domain gave insights
on what can be taken into consideration while designing for patients and how the
literature can be adjusted to the health domain. The healthcare perspective adds
more insight to the health aspect and the condition as well as the healthcare system
a user may interact with. Accepting as fact that the user research is one of the main
components of user-centred design (Johnson, Johnson, & Zhang, 2005; Norman,
1986), the healthcare professionals and the designers working with health
behaviour change expanded the perception of a user to a perception of a user/patient
involving healthcare professionals in the users’ reality and expanded the users’
needs.
6.2

Materials: Boards, books, cards

With HCI as my background, I also favour placing users in the centre of the design
and involving them in the design process. As said in the related work section (at the
end of Section 2.1), in the case of MAD the users are the designers. In order to
organise the insights in a form useful to designers, I worked with them to
understand how they would want the information to be presented, and so MAD has
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been created jointly with them. Before the final form – that is the boards, the books
and the cards – MAD assumed different forms such as presentation slides, cards,
and cards assembled in a specific way to construct a board. The feedback from the
designers in each iteration was valuable.
In the slide form, the information was too dense and difficult to handle,
suggesting that a card representation of the information could be a better solution.
However, the designers were unaware of the details of social comparison and going
through the information on the cards was overwhelming due to the many novel
concepts. Moreover, most of the designers favoured information that was fast to
read, and they skipped reading the instructions for how to use the tool. One reason
for this could be that I was in the same room with them and if they had to read
everything they would have remained silent for longer than is socially acceptable.
One of them mentioned that the explanations I gave orally were more interesting
than the information written on the paper while – in the same discussion – their
colleague noticed that the information I was telling them was already on the cards.
They noted that a format of questions and options to pick from would be better than
cards.
The introduction of the boards made the tool more coherent. However, when
the boards were made out of cards (by placing the cards in a particular way in order
to create a board), it was perceived as overwhelming. The use of boards made the
role of the persona and social comparison cards more comprehensive. The obstacle
I then faced was that the cards could be read in any sequence and particularly for
the social comparison cards, the sequence should be standard with only minor
variations for a smooth design process moving from the high level of design to the
low. This led to the introduction of the books. The books (especially the social
comparison book) served as an indicator of the suggested order in which to make
use of MAD. Moreover, they solved a contradictory need: The designers wanted to
know how many steps they had in front of them, but at the same time wished to see
only information relevant to the stage they were occupied with. In such a manner,
designers could see the number of pages left in the book without necessarily reading
their content.
Through the evaluation of MAD in the academic conference, I realised two
things. First, the phrasing of the text is important. I used the word “value,” wanting
to indicate any kind of numerical or textual element, though the designers perceived
it as solely numerical. This excluded a comparison of techniques or experiences,
for example. The second was that the technological applications I studied focused
mainly on the user’s physical condition (such as exercise, and diet) while the
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evaluation focused on the user’s mental health (such as stress, burnouts, and
psychosomatic symptoms). This gave me the opportunity to see MAD from a
different perspective, helped me understand its limitations, and hinted towards a
possible reformulation. During the workshop in industry, the tool showed potential
for expansion. Children with dyslexia lack the motivation for learning how to spell
and often have anxiety and low self-esteem problems. The designers expanded
MAD, they lacked a healthcare professional to explain all the psychological
problems a child with dyslexia faces, but they had a didactic expert. The didactic
expert’s role was similar to the healthcare professionals’ but related to the way these
children learn and the children’s social environment. In all likelihood MAD can, in
the future, be expanded to include stakeholders other than only healthcare
professionals for more complex situations such as the aforementioned. Another
idea drawn from this workshop was the use of MAD as an educational and
inspirational tool. The designers in the workshop were new to the concept of social
comparison and they wanted to explore and experiment with all the options in order
to better understand each choice, and to explore each social comparison outcome.
This looked promising regarding the education of designers about social
comparison theory and its potentials.
Finally, at the moment MAD is in a paper form which has some advantages
and disadvantages compared to a digital form. Printing MAD can require resources,
and some extra effort to print the books, as the printing settings on each computer
may require changes for it to be printed correctly. Moreover, MAD has two sizes
of paper, A4 and A3 (for the boards), which may also require extra equipment. A
digital version of the tool will solve all these problems and likely make the whole
process easier and faster. However, it will also remove some of the positive
qualities of the paper form. For example, the social comparison cards, during the
industry workshop, were used to select where the comparison will lead. The
designers moved the cards around to facilitate their discussion, and they also used
them as a voting mechanism when making a choice. This is due to the physicality
of the cards. Moreover, MAD is designed so all designers to be focused on one
persona board at the time when deciding about the personas (i.e. all the designers
create the personas one by one). This may be challenging if the tool is digital. Of
course, there are online tools that help in the creation of common documents, but it
is unclear how this could influence the persona creation.
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6.3

Ethics and privacy

A complex issue raised throughout the research during the preparation of this thesis
was ethics. Even though persuasion has been defined by Fogg (2003, p15) as
“an attempt to change attitudes or behaviours or both without using coercion
or deception,”
in the field of persuasive technology, discussions about ethical considerations are
ever present (Berdichevsky & Neuenschwander, 1999; Purpura et al., 2011;
Timmer, Kool, & van Est, 2015). In this section, I would like to discuss three big
ethical considerations I had to address during this research.
The first ethical issue is that of “chance or accidental evil” in the design of
persuasive technology and the impact on the designer. The accidental evil in design
is when a designer creates an artefact that, due to misfortune or ignorance (Nelson
& Stolterman, 2012, pp. 186–188), causes harm to users. In persuasive technology,
a similar phenomenon is known as “backfiring” (Stibe & Cugelman, 2017).
However, backfiring describes a situation where a persuasive design enters the
world and has individuals starting to use it in an unintended way, which can prevent
the behaviour initially designed to be promoted or can even promote the opposite
behaviour. For example, a mobile application that provides teenagers with their
alcohol consumption in relation to the average alcohol consumption, may end up
promoting alcohol consumption if the teenager comes to see the average alcohol
consumption as a challenge to beat. My concern relates to the changes in the setting
and I will explain at the hand of an example. Medical research moves forward and
what was healthy in the past may be unhealthy in the present. Additionally, what is
perceived as healthy changes from culture to culture. A designer who participated
in the creation of a technological application which – if used as intended – aids the
users to achieve a healthy lifestyle today may be invalid or even harmful in the
future. Of course, the designer lacked the new information (that came to light
through medical research), when designing the application. Even though the
designer’s ignorance of the new information is not the fault, such incidents may
cause the designer psychological pressure and lead to questions such as ‘who can
be sure that a behaviour promoted by the technology designed will still be healthy
after two years?’ or even ‘who can judge what is healthy?’.
The second ethical consideration concerns a design trade-off: The promotion
of a behaviour that is suggested to help people versus that which people will use or
buy. When I was conducting my participant observations, I became aware of a
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serious trade-off regarding the design of the application to motivate prostate cancer
patients to be physically active. The designers recognised that the psychooncologist supported the idea of prostate cancer patients speaking with other
prostate cancer patients, though the prostate cancer patients were unwilling to share
their story with people outside of their close family circle for social reasons. In that
particular social context, males with sexual health related problems were
disregarded as men and as prostate cancer may cause sexual health problems, the
patients may feel ashamed. That can lead to patients’ isolation as they may be in a
social environment with only healthy people or non-prostate cancer patients who
pass through different stages than they do. In this case the designers must decide
whether they should design to address the potential patients’ isolation (with the risk
of users rejecting the application) or to design an application that will be acceptable
by the users but which leaves the patients’ isolation unaddressed. In other words:
Should designers leave potentially harmful misperceptions (such as male sexual
health problems and masculinity) unaddressed if, in doing so, they serve the users’
need for comfort, or should they try to address it, and at what cost?
Finally, in the literature, most persuasive technology aims to influence people
who already recognise that they have to make a change. Namely, persuasive
technology supports people with the behaviour change which they elect to engage
in. The literature related to people’s awareness or attitude towards a behaviour was
limited. However, the structure of MAD is formulated in such a way as to give
suggestions on designing for changing people’s attitudes (the first stages of change),
based on limited literature. The use of MAD for designing persuasive technology
aiming to change attitudes should be combined with great ethical concern. For
example, there was a time when smoking was not considered harmful, there was
also a time when a healthy female body and the ideal skinny female body promoted
by some media were considered to be one and the same. When designers target
users who have already made up their minds to undergo change, they merely
support them in their decision. However, when the designers target users early in
their behaviour change (attitude change), they influence the users’ decision-making
process and the line between persuasion and coercion may be thin or even blurred.
Finally, privacy issues have been taken into consideration throughout the study.
To apply social comparison, the individuals participating need to share their data.
What data can be shared is up to them and their perception of personal data.
Publication II deals with privacy in the reviewed literature (under the term “data
sharing”) and relates that most of the literature reviewed did not report any privacy
issues. Moreover, data sharing is part of the social comparison board, so the
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designers can always keep the users’ rights regarding their own data in mind. In
Publication VI – where the users were sharing the number of cigarettes they smoked
daily – no one perceived this number as private information. We also informed the
users that their data will be completely anonymised encouraging them to use
nicknames or fake names as user names in the app. Their data were stored in a
server located in the E.U. and they were given a token which served as their
identifier. We also informed them that their data will be encrypted as we have no
control over how the data will arrive at the server, if the data passes only through
European channels of communication, for example. Only adult voluntary subjects
living in the E.U. were chosen to participate. As all data was self-reported, there is
a risk of false information about the residency or age. The study was such that a
person who lives outside of the E.U., or is underaged, is unable to participate,
except if they report false information about their residence or age. The compliance
with GDPR is also placed on the social comparison board. Social comparison, by
its nature, implies a level of data sharing between users. The designer should give
users the opportunity to remain anonymous or not to share their data at all, should
they so wish. The ideal would be to create a design for different levels of privacy,
including a design for users who decide to remain anonymous, to share everything,
or not to share any of their data.
6.4

Theoretical contribution: Demystification of social influence

The theoretical contribution of the thesis can be seen on different levels. Social
influence has oftentimes been treated as a black box, that is without a deeper
understanding of and focus on its different aspects (Publication III), such as social
comparison (Festinger, 1954; Stibe, 2015b). This thesis is a step towards the
demystification of social influence design in persuasive technology because of the
special focus on one of its factors, social comparison. Even more, the detailed
description of social comparison’s risks and opportunities in design is knowledge
transferred from the psychological field to the HCI field.
In HCI, the user has a special position in cases such as user-centred and
participatory design (Goldschmidt et al., 2013; Norman, 1986; Rosson et al., 1987).
This thesis presents an enriched perspective on the user as a patient who is faced
with a change. It adds more lenses through which to view and understand the user,
such as medical condition, and it bases the design of the technology on the users’
readiness to change. Moreover, the thesis underlines the importance of healthcare
practitioners in the design of persuasive technology for patients and proposes ways
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to include them, addressing the fact that healthcare professionals are rarely
involved in the design , as illustrated through a literature review (Connor et al.,
2014; Giunti et al., 2017; Hamilton & Brady, 2012; Wong et al., 2015).
Finally, the thesis presents a multi-perspective understanding of the concept of
social comparison, including designers’, healthcare professionals’, and users’
perspectives. It also summarises, analyses, and categorises social comparison
features in design, based on the previous literature.
6.5

Practical contribution: MAD for social comparison

The practical contribution of the thesis is presented in the form of a tool – MAD
for social comparison. To design the tool, the practice of current designers has been
studied (Stolterman, 1992) and experienced designers (in both design theory and
practice) has been involved. The tool is also designed to complement the current
design practice of each designer (Stolterman, 1992). Even though it suggests a
specific succession of steps, the designers can navigate within it as they wish,
affording them freedom and support whenever they feel it necessary (Harold &
Stolterman, 2003). It can accompany the design process as a complimentary
support from the highest level (psychological theories) to the lowest (graphical
design alternatives).
MAD can support the designer during the social comparison features design.
It highlights the risks and opportunities of the social comparison theory,
recommends methods for user research, proposes related literature when needed,
and suggests ways to involve healthcare professionals in the design process in order
to avoid dangerous results (Connor et al., 2014; Giunti et al., 2017; Hamilton &
Brady, 2012; Wong et al., 2015).
MAD can be used not only in the design process but also as a basis for
inspiration and exploration. The designers can experiment with combining and
applying the different options (see the evaluation in Section 5.2.2). They can also
explore the different BChT and persuasive technology techniques. Finally, they can
use the alternatives as inspiration for creating new ideas or for taking a step back
and reflecting after creating a design, such as checking if there is a better alternative
or verifying whether they took all the possible solutions into consideration.
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6.6

Limitations

The study for this thesis lasted three years and faced some limitations. The biggest
challenge was the concept of social comparison. In the literature, it is often
highlighted that researchers working on social comparison have a different
perspective on the concept of comparison than do others (Murphey & Falout, 1999).
In particular, people may deny comparison because of social norms (Hemphill &
Lehman, 1991) or confuse comparison with other social influence factors as
referred to in Publication VI. I first noticed this reaction to comparison when
interviewing healthcare professionals and then again when interviewing users for a
project. For the healthcare professionals the solution was to ask them about their
practices, and when I saw signs of comparison I asked for further details. However,
the users were trickier. They denied comparison when interviewed and even if they
had part of the design of a web-application ready, it was hard to make them reflect
on social comparison. Thereafter, we developed an application focused on social
comparison (see Publication VI). Due to the lack of participants in combination
with time limitations, the users’ perspective was delayed and occurred after the
evaluation. During the evaluation the lack of users’ perspectives in MAD did not
raise any issues.
Due to time limitations, the evaluation of the tool had to be adjusted. MAD is
designed to support the designers throughout the design process, which may last
several months. Only 14 hours could be dedicated to the evaluation of MAD,
resulting in the discussion of some steps with the designers, rather than actually
applying them, such as the interview with the healthcare professionals suggested in
the persona book. Moreover, the designers had a small introduction to social
comparison theory before they made use of MAD – it is undertain whether
designers who are going to use the tool in the future will have the same benefit. The
influence of that short introduction, if any, is not measured.
Finally, the articles that were reviewed for Publications I and II involved
various technologies (such as cell phones, public displays, personal computers, and
embodied artefacts) and Publication III describes reports on the designers who were
working mainly on cell phone apps. The samples of these three articles may be
small and limited in terms of the technology the solutions referred to, but they do
cover a sufficient range of them, and it can be argued that it is scalable on one point
related to technology. Moreover, the persona book showed signs that it can be
expanded so as to cover situations with more stakeholders than merely healthcare
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professionals, such as educational experts. However, due to time limitations and
the focus of this research this possibility was left unexplored.
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7

Conclusions and future work

This thesis focuses on the social comparison aspect of health-related persuasive
technology. It sheds light on the design of social comparison features and completes
one more step towards the demystification of social influence features in the design
of persuasive technologies. The theoretical knowledge is the basis for a tool that
can accompany the designers during their research, idea generation, and design
phase. The tool consists of three parts: Libraries, persona books and boards, and
social comparison books and boards. The libraries aim to support designers’
knowledge on BChT and persuasive technology. The persona book and board aim
to support the persona creation process, and to these ends it adopts a holistic
approach to the users by taking into consideration their condition and the healthcare
professional they may be in contact with. The social comparison book aims to
support the designers in the process of designing social comparison features,
underlines the challenges, and presents different design alternatives.
MAD can accompany the designer in the research steps, idea generation, and
persona creation as well as in the design of the social comparison features. It was
created both to complement the design process the designers already follow, and to
be used independently. The social comparison book can accompany the designers
from the high theoretical level of designing social comparison features to the lower
level of design, such as selecting between visualisations. It supports the design of
one or more features of a bigger technological application. Moreover, the persona
board accommodates designers who want to combine the techniques they already
use, by giving them space to keep notes next to the part which focuses on behaviour
change and health. The designers are advised to use the tool systematically, but they
can also use it in any way they wish. They can use it for supporting their design
process, for inspiration, and for exploring theories and options new to them. It is
recommended to use the persona element of the tool when the social comparison
element is used.
The ambition is for MAD to expand in the future. In this thesis I presented
MAD for social comparison features. The other aspects of social influence can be
explored and can have their own design books added to MAD, creating MAD for
social learning, competition, and recognition, resulting in a larger MAD tool for
social influence features. Moreover, the library cards could be expanded, for
example, as they currently include only behaviour change theories and persuasive
technologies techniques, whereas in the future each designer can create a
personalised library by adding the design techniques they would like to use, such
101

as evaluation methods, design methods, and ideation methods. Thus, each designer
can have a personalised library of tools to be used for storing methods in a single
place, making them easier to recall.
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Appendix
The following images depict MAD.
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Fig. 22. MAD Instructions: First page.
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Fig. 23. MAD Instructions: Second page.
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Fig. 24. Persona Board.
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Fig. 25. Persona Book: Page 1.
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Fig. 26. Persona Book: Page 2. This page is revealed based on the designers’ choices.
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Fig. 27. Persona Book: Page 3. This page is revealed based on the designers’ choices.
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Fig. 28. Figure 27. Social Comparison Board.

Fig. 29. Bigger image of the social comparison challenges.
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Fig. 30. Social Comparison Cards: Social learning and coping.

121

Fig. 31. Social Comparison Cards: Self-evaluation and self-prediction.
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Fig. 32. Social Comparison Cards: Normative influence and competition.
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Fig. 33. Social Comparison Book: Page 1.
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Fig. 34. Social Comparison Book: Page 2.
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Fig. 35. Social Comparison Book: Page 3.
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Fig. 36. Social Comparison Book: Page 5, Visualisation 1 of 3.
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Fig. 37. Social Comparison Book: Page 6, Visualisation 2 of 3.
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Fig. 38. Social Comparison Book: Page 6, Visualisation 3 of 3.
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