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ABSTRACT
Changing a specific health behaviour can be highly com-
plex and is often influenced by many personal, social, and
environmental factors. Therefore, interventions that aim at
behaviour change cannot be one-size-fits-all solutions, and
no behaviour change technique is effective for everyone.
One potential solution could be to support individuals in
finding interventions through self-experimentation. This
research explored the requirements for an explorative self-
experimentation intervention and developed tools that sup-
port users in the process, complementing developments in
quantitative self-experimentation. Based on a research
through design approach, we developed three different
prototypes for supporting a change in health-related
behaviour, which were used and evaluated by fourteen par-
ticipants over a four-week period. A thematic analysis of
interviews with participants led to seven themes, which can
be used as a starting point when designing for explorative
self-experimentation.
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Introduction

Many people have the intention to follow a healthy lifestyle. However, offers

that provide instant gratification and other more pressing day-to-day matters

often undermine the initiation or maintenance of health-related behaviour.

There is a clear gap between what individuals intend to do and what they
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actually do (Sheeran 2002). Lifestyle interventions and behaviour change
tools try to reduce this intention-action gap, but results are often limited
(Hagger et al. 2020). Although health interventions can be effective for a
larger population, individual factors are often not taken into account.
Therefore, no one solution or intervention will be effective for everyone
(Hekler, Burleson, and Lee 2013). Personalization is crucial, especially when
considering that health behaviours need to be sustained over time to have a
significant impact on someone’s health. Interventions should fit a person’s
goal, their ever-changing lifestyle, and be enjoyable (Phatak 2019).
Intervention approaches developed by designers and/or health professionals
that do not take this into account, regardless of personalization, may not be
optimal and are often disconnected from the context, needs, and preferen-
ces of the user.

An alternative approach is to give individuals the tools to develop their
own behaviour change plan (Lee et al. 2017). Instead of predefining the goal
and interventions, we suggest that individuals can be encouraged to explore
which factors influence their behaviour and which interventions could work
for them. Such self-designed interventions might evoke ownership of the
problem and the solution, increasing adherence to the intervention
(Thabrew et al. 2018). Such an approach overlaps with the quantified-self
(QS) movement. ‘Q-Selfers often described the process of seeking answers as
self-experimentation. When used in an academic context, self-experimentation
means participating in one’s own experiments when recruiting other partici-
pants is not feasible. However, in QS, the goal of self-experimentation is not
to find generalizable knowledge, but to find meaningful self-knowledge that
matters to individuals’ (Choe et al. 2014, 1149).

QS and other self-experimentation frameworks often require tools that
facilitate this self-experimentation and balance requirements such as simpli-
city and expressiveness, scientific rigour and individual users’ needs, as well
as enable creativity to develop and implement a range of interventions
(Karkar et al. 2017; Lee 2013; Phatak 2019). Although some tools for self-
experimentation have been introduced to facilitate this process (Karkar et al.
2017; Lee 2013), these approaches show usability issues because they lack
flexibility, primarily focus on quantitative data, require the formulation of a
hypothesis, or rely on tracking devices that are impractical or uncomfortable
(Daskalova et al. 2017, 2020; Karkar et al. 2016; Pantzar and Ruckenstein
2017). For instance, when relying on quantified data in self-experimentation,
users face the difficulty of evaluating complicated behavioural data without
expert guidance, limiting the perceived effect of experiments (Phatak et al.
2018). Furthermore, current tools for self-experimentation often do not pro-
vide support during the initial goal-setting process and do not facilitate re-
evaluating the chosen goal and intervention as part of the process.
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Providing tools and support during these phases, and empowering users to
apply a more qualitative reflection on these phases, could facilitate health
behaviour change positively. We believe health interventions that guide
users through explorative self-experimentation will support them to identify
a behaviour change plan that fits their personal needs, preferences and con-
text. These explorative self-experimentation interventions should focus on
empowering individuals with tools and support during the goal setting,
experimenting and self-reflection in the behaviour change process.

The aim of this study is to explore the requirements for Explorative Self-
Experimentation (ESE) interventions and develop tools that support end-
users in the process of self-experimentation. Following a Research through
Design (RtD) approach (Frayling 1993; Stappers and Giaccardi 2017), the
development and testing of a series of prototypes with participants over
four weeks led to the identification of seven themes of user needs that are
crucial in the context of ESE. These themes can be used as a starting point
when designing ESE-based interventions to facilitate behaviour change.

The remaining paper is structured as follows: we first describe our explor-
ation of the context of health behaviour change and self-experimentation
through workshops with health design experts and students. Second, we
present the methodology of our study, followed by a description of the
seven identified themes. We end with a discussion and reflection on
our findings.

Background: context exploration

Through a context mapping exploration, we developed a deep understand-
ing of the people who want to change their health behaviour and their
environment, needs, wishes, and experiences (Visser et al. 2005). This served
as a starting point for our design process. Three generative activities helped
participants express their latent needs and experiences with changing health
behaviour. First, we held a generative workshop (Sanders and Stappers 2012)
with five health design experts on self-experimenting with health interven-
tions. Second, we conducted a creative session with 20 university students
to understand their personal experiences or failed attempts to change their
health behaviour. And finally, five interviews were conducted with (home)
office workers. In preparation for these interviews, the participants were
given a sensitizing booklet with different prompts to encourage them to
observe themselves and reflect on their experiences while changing their
health behaviours. An example of the sensitizing booklet is provided in
Appendix 1 in the Supplemental material. After one week, a 40-minute semi-
structured interview was held with each participant to discuss their current
struggles, past experiences and future aspirations regarding their health
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behaviour. More details on the context exploration can be found in the
workbook, available as Appendix 2 in the Supplemental material, which
offers screenshots of the generated digital materials including guiding ques-
tions and research set-up. These context-mapping activities provided a rich
overview of the (desired) characteristics of the process of self-experimenting
for health behaviour change. They were clustered into four core insights,
which formed the starting point for the subsequent design explorations.

First, we found that people navigated their health behaviour and assessed
the effectiveness of health behaviour changes through intuition. Whether it
was one’s energy level, skin outbreaks, stomach problems or mental state,
participants mentioned being able to tell whether their health intervention
was effective with very little to no conscious monitoring. Second, participants
determined whether or not an intervention worked for them in terms of
achieving their goal (i.e. is effective), whether it fit with their life and person-
ality (compatibility), and whether it was enjoyable, simply by trying it out.
Third, we found that self-experimentation should not feel like work. If the
experience is playful and enjoyable, it was far better received. Fourth, we
uncovered that people who practice self-experimentation are not seeking to
answer a hypothesis but want to find an intervention that works for them,
explore different options and learn about themselves in the process.

With these four insights, we conclude that a purely quantitative data-
driven approach towards self-experimentation does not suffice. A more
promising way to develop successful health interventions is to realize an
experience through guided introspection. This creates space for participants
to follow their intuition when choosing and evaluating interventions and
making health behaviour change decisions. We argue for a playful approach
that leaves room for participants to explore and reflect on personal growth.

Method: research through design

Research through design

RtD is a research approach that employs methods and approaches from the
field of design and uses it to generate knowledge (Dalsgaard 2016). By
applying RtD, it is possible to gain an actionable understanding of the com-
plex issue of health behaviour change, resulting in communicable insights
and an artefact that addresses the problem (Stappers and Giaccardi 2017). In
RtD, the generative process of designing an artefact leads to many insights,
as abstract theories and models around behaviour change are placed into
real-world scenarios.

The role of a prototype as a vehicle to explore a design space can dif-
fer, spanning from aspects relating to its ‘role’, ‘look and feel’, and
‘implementation’ (Houde and Hill 1997). In this study, we used the
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prototypes to evaluate the ‘role’ (what can the prototype do for the user),
as well as ‘look and feel’ (demonstrating concrete experiences and aes-
thetic qualities) characteristics. Our prototypes were also used as a ‘means
of inquiry’ (Wensveen and Matthews 2014) to provoke reactions and
insights in regard to explorative self-experimentation.

We followed an expansive experimentation process during which three
different prototypes were developed and provided to participants. Expansive
design experiments focus on the ‘identification of an area as-yet uncovered
with the ambition to reveal its qualities, a mode of investigation resembling
the work of geographers or biologists mapping new areas’ (Krogh,
Markussen, and Bang 2015, 46). This way of developing and using prototypes
differs from the so-called ‘scientific method’, which focuses on hypothesis
testing and a detailed method description to allow replicability with the
overall aim to develop generalizable results (Gaver 2014; Stolterman 2008).

Our design prototypes were not linked to one specific theory or concep-
tual framework. Instead, the development process included hundreds of
design decisions ranging from functional aspects to cultural and emotional
ones (Gaver 2014). The first author, a trained designer, led the design devel-
opment process and kept a design workbook to capture design decisions
and reflections (Gaver 2011; See Supplemental material). We chose to
develop the prototypes out of paper to refine them iteratively and produce
multiple copies for the evaluation process. The print files of the three proto-
types are publicly available (See Supplemental material).

Data collection

In the period between April and December 2020, we collected data via the
process of designing a number of ESE prototypes. As shown in Figure 1, our
RtD process entailed three phases in which participants tested an ESE proto-
type. Each phase lasted for four weeks. Feedback was collected and analysed
to be included in the next iteration of the design (i.e. the next prototype).

Participants were asked to choose a personal health-related goal as a
starting point to engage with the prototype. We captured participants’ feed-
back through 28 interviews; one interview two weeks into the self-experi-
mentation and another interview after the fourth week. During the
interviews participants were asked to reflect on the overall experience, the
interventions they came up with to address the self-chosen health-related
goal, the self-experimentation experience and interaction with the prototype
(See the semi-structured interview guide in the Supplemental material). They
were also asked to send photos of their interactions with the prototype.

The first prototype consisted of five different cards. The first card asked
participants to write down a goal, commitment and why they want to
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achieve this goal. The second card asked them to identify barriers, enablers
and means they need to achieve the goal. Participants were asked to brain-
storm some interventions to achieve the chosen goal on the third card. Card
four focussed on determining a form of assessment to evaluate if the inter-
vention was successful. The fifth card focussed on a baseline observation for
one week before trying any interventions (Figure 2). Participants also
received a package with five cards and one small notebook to capture the
overall impression and observations regarding the chosen interventions and
their effectiveness.

The second prototype was made as a folder of paper that participants
could open (Figure 3). The prototype was split into three sections. On the
left side, participants were asked to determine what they wanted to change,
the middle section focussed on ‘tackling this’, and the third section on the
right asked them what they learned. The prototype also provided three
prompts in the first section focussing on the aspect people want to change.
The first prompt concentrated on exploring the issue, the second focussed
on defining a goal, and the third asked to reflect on barriers and enablers.
Each prompt consisted of a small foldable element that participants could
open up and read through. For example, the prompt focussing on a goal
provided information about the difference between a behavioural and an
outcome goal and then asked participants to write down the goal they
wanted to focus on. The prototype also included four small ’Tip’ sections
that could be pulled out and provided further guidance and two ’Inspiration’
pull-out elements. We also provided a separate A6 folded card, and we gave

Figure 1. The study consisted of three research phases and six activities.
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instructions to open it after two weeks. The card asked participants to reflect
on the effectiveness of the chosen intervention and the barriers and enablers
influencing the experience.

The third prototype introduced features to facilitate continued self-experi-
mentation over time. The prototype included inspiration cards, a paper frame
as a visual trigger, laser-cut foldable tracking cards for routine check-ins to
track progress, and an ’infinity folding flyer’ that contained the main instruc-
tions (Figure 4). The first page of the flyer focussed on defining what partici-
pants wanted to change. Five different prompts asked participants to
explore the issue, define a goal, review the means needed to achieve the
goal, and reflect on barriers and enablers. Participants could then open the
flyer in the middle by folding the left and right sides down and start creating
a plan to achieve the defined goal. The top and bottom sections could be

Figure 2. The first prototype consisted of two packages containing paper flyers with instruc-
tions to plan, monitor and reflect on one’s health intervention.
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folded down in a consequential step and revealed a new flyer page that
focussed on determining ways to track if the chosen intervention is effective.
This section explained that the tracking tools provided as part of this proto-
type could be used as part of this step. The flyer could then be folded again,
revealing the fourth page that asked participants to reflect on the experi-
ment and personal learnings and next steps. The separate inspiration cards

Figure 3. The second prototype presented a guide through a more structured process whilst
introducing elements of playfulness in the interaction with paper.

Figure 4. Prototype three consisted of a flyer with instructions, three sets of inspiration
cards, a visual trigger, and a paper tool to track progress.

8 A. FEDLMEIER ET AL.



aimed to help participants explore potential interventions. On one side of
each card, a quote was shown as a form of personal inspiration, and the
other side described a behaviour change technique (e.g. define a trigger).

Over the three phases, 14 participants took part in the study. Participants
were (home) office workers between 25 and 50 years, who were recruited via
the authors’ various networks. Office workers that were pregnant or experi-
encing an urgent health issue (e.g. sickness) were excluded from our study.
Due to Covid-19 restrictions, interviews were conducted online using Zoom
and lasted 30–45minutes. In the first iteration, interviews were conducted in
a group setting. Due to logistical and privacy reasons, in phases two and
three interviews were individual. We used the online whiteboard tool (www.
miro.com) to capture comments and provide prompts during the interview.
Interviews were conducted by the first author, digitally recorded and tran-
scribed non-verbatim.

Data analysis

We used an inductive thematic analysis to systematically identify patterns of
meaning across the qualitative data set. We followed the steps outlined by
Braun and Clarke (2012). First, we familiarized ourselves with the data by
reading the transcripts and reviewing the photos taken by participants mul-
tiple times. The first author then generated initial codes using digital post-its
on an online Miro board. The generated codes were then clustered into
themes, which were iteratively reviewed, refined and (re)named in discus-
sions by the authors by going through corresponding quotes. Any disagree-
ments between the coders were discussed until agreement was reached. In
this process, we took a latent approach (Braun and Clarke 2012) looking past
the explicit verbalized content into the subtext.

Results

Our analysis led to the identification of seven themes that can be seen as
requirements for an ESE intervention: The need for (1) guidance; (2) incen-
tives; (3) inspiration; (4) personal growth; (5) a resilient mindset; (6) flexibility;
and (7) a personal feel (Figure 5). Next, we present each theme in detail giv-
ing illustrative examples from the data.

1. The need for guidance
Participants need a clear starting point and sufficient guidance during the
goal-setting and experimental phase of ESE. Open questions such as ’What
did I learn about myself?’ or ’What are barriers to reaching my goal’ were
perceived as essential to the ESE process. Participants mentioned these ques-
tions guided them through the mental process, adding ’a qualitative feel’.

DESIGN FOR HEALTH 9
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Here, it was a bit more qualitative, so I could describe things with a bit more
richness. So that was really nice, and kind of once again forced me to think
about the barriers that were preventing me from reaching my goal… . P2,
Phase 2

A structured process was seen as a helpful element to embark on as par-
ticipants valued feeling guided and knowing what to do. Having a guide to
formulate an initial goal, and writing the goal down somewhere was also
essential to set up a successful ESE.

Writing down very like silly concrete things… and actually identifying like okay
yeah it’s actually that and not some big problem that I can’t fix. P3, Phase 3

Participants greatly appreciated the tips provided on how to set up a
behavioural goal. Once they defined a goal, an instrumental part was identi-
fying barriers to achieving the set goal. Participants mentioned prompts pro-
vided as part of the prototypes to reflect on current barriers to be extremely

Figure 5. Overview of the seven main themes and associated codes.
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helpful. Such prompts had to be very concrete, actionable, and describe rele-
vant interventions to circumvent barriers and provide sufficient guidance.
The prompts reassured participants of their next steps, contributing signifi-
cantly to the feeling of being guided.

Participants emphasized that any tips or guidance provided as part of the
ESE tool should be actionable. They appreciated practical and relatable
examples included in the prototypes and mentioned that they found general
behaviour change theory too abstract to be of use.

[the tip] was a bit abstract… somehow I couldn’t really relate to it. It felt a bit
detached from the practical stuff that I was writing down. So, I wasn’t sure what to
do with it.. P5, Phase 2

2. The need for incentives
We also found that participants need incentives that support them when
they struggle to stay motivated during the process. To track progress, partici-
pants need to define what constitutes a successful intervention. By providing
a visual tool for tracking progress, participants automatically had to ask
themselves how to define and measure their success. A tool component in
the form of a physical tracking tool provided as part of the third prototype
helped participants visually track when they completed their intervention/
goal. This tool component was perceived as a great motivator, and partici-
pants interacted with it frequently. Visual progress tracking made partici-
pants feel productive and helped them quickly notice when something was
not working.

I think visual tracking is very important so that you can actually see how it’s
going… It gives you an extra push to help you just reflect also to see if it’s
working or not, because if you don’t do something for a while, clearly it isn’t
working… . P5, Phase 3

A visual trigger was provided as part of the prototypes to remind partici-
pants of their goal and, in extension, to do the intervention and maintain
self-experimenting. This can be explicit such as presenting a written goal. It
can also be implicit. For example, many participants mentioned being trig-
gered by the prototype’s envelope or seeing the instruction set on
their table.

I put [the card with the goal written on it] in the bathroom so I could read it in the
morning and in the evening when I was brushing my teeth. P2, Phase 3

Participants appreciated playful elements of the prototype that made the
process fun, visual triggers that reminded them to stay on track, as well as
components that helped visualize and celebrate progress – in short, anything
that helped keep them motivated over time.
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I really like the excitement. It was like Christmas to open all these little small things
and see what’s inside… it was like a toy, and I think the playful feeling helps to
start with it because it’s easier to start if it’s like a game. P2, Phase 3

Participants expressed a need for novelty and variety over time. Be it
through new inspiration, new levels to be unlocked, or further questions to
reflect on. Novelty appeared vital in maintaining self-experimenting
over time.

I think that if there is something new every time that it really helps me to keep
being engaged. P2, Phase 1

3. The need for inspiration
Participants also expressed a need for inspiration during their explora-
tions with changing personal health behaviour. The third prototype
delivered inspiration in the form of cards that, on one side, explained
a behaviour change technique and, on the other side, contained quotes
from past participants about how they applied different interventions
and techniques.

It would be nice to see what works for other people and get inspired through that.
P2, Phase 2

Besides inspiring the form of stories/examples of relatable and actionable
behaviour change tactics, participants expressed a need for novel inspiration
from time to time to get new ideas of what else to try.

I would like to be confronted right now, but also inspired to try things that I
haven’t tried… I’ve used this before; it hasn’t really worked in the past, it is not
working again. And so, it would be nice to see other ways of trying to change my
behaviour. P2, Phase 2

4. The need for personal growth
Participants needed feelings of personal growth through overcoming bar-
riers, making progress on their behaviour change quest, or learning about
themselves and influential factors. Participants viewed prompts to reflect by
asking questions about barriers, enablers and personal learnings as one of
the most valuable aspects of ESE. The prototypes allocated space to these
reflections with open questions.

This little section saying ‘What did I learn about myself?’ I really liked that. And so,
even if I wasn’t interacting with the prototype physically, I was thinking about the
question that it was asking me. P1, Phase 2

Participants indicated that the biweekly virtual interviews conducted as
part of the study were highly influential to the ESE approach. The meetings
helped participants articulate what they had learned and become aware of
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their growth and progress. The appointment also created urgency and
helped participants follow through with the interventions.

The meeting that we had last time was nice for me to express my thoughts, and
even now, it kind of feels like you’re speaking to someone that is there by your
side and is kind of getting to know your thought process and what works. P2,
Phase 2

5. The need for a resilient mindset
What we also found was that participants need a resilient mindset,
because self-experimentation involves trying interventions that do not
work and feeling frustrated. Participants responded positively to elements
of the prototypes that helped foster this resilient mindset. For example,
the materials were made to be modified using whiteboard foil and dry-
erase markers, allowing participants to erase and rewrite goals. The malle-
ability of the prototype helped reinforce that it is acceptable to
make mistakes.

When setting the goal, I need to know that the goal I set might not be the actual
goal. I might discover other goals that are still on the same path. P1, Phase 3

As part of the ESE process, participants were asked to come up with mul-
tiple interventions they could try out to fulfil their goals. Participants
reflected that this diverging on interventions was extremely helpful as when
one intervention failed, it provided an immediate alternative. It also reinfor-
ces the mindset that there are more ways to reach a goal.

I think it was nice that it sort of forced me to collect several examples for
interventions that I could try. It made me look a little bit beyond the seasonal
calendar. P5, Phase 2

6. The need for a personal feel
This theme encompasses the participants’ need for a personal feel when
interacting with the prototypes. The aesthetics and personal feel of the
prototype influenced the self-worth participants placed on their behaviour
change efforts. Participants expressed excitement about having a physical
prototype. The tangibility, the personal aspects and being able to write
things down by hand helped some participants feel attached to the proto-
type, describing it to be ’like a personal scrapbook’ or ’journal’ they liked to
engage with. Participants also valued being able to personalize the proto-
type to their behaviour change quest.

I’ve spent a lot of time with it; writing in it and using it to have these kinds of
conversations with myself. I feel attached to it. You know, like this is my little
mental health journal. I want to keep it. It’s mine. P1, Phase 2
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Many participants appreciated the attention to detail in the prototype and
how it affected the personal worth they attributed to their behaviour
change quest.

I feel like this prototype has been crafted with care, which means that I care more
about my own goals through that… the quality of the prototype goes hand in
hand with how I see my efforts in a way. P5, Phase 3

The development of the prototypes suggests that having a physical per-
sonalisable prototype out of high-quality materials can contribute to partici-
pants attributing a higher significance to their behaviour change efforts.

7. The need for flexibility
A recurring theme throughout the study was that participants value flexibil-
ity and the adaptability of interventions. This included the flexibility of
adjusting goals and interventions, and the physical flexibility facilitated by
the prototype. The interviews with participants showed that the prototype
was missing room for exceptions. If interventions or goals were not per-
ceived as flexible, they were given up when they became incompatible with
day-to-day life. A tool that helps users create adaptable interventions, or
include ’jokers’ when needed, can help create a more realistic goal for imple-
mentation. This gives participants more flexibility and secures motivation
over time.

Sometimes I was negotiating with myself. I was wishing for something like a joker.
P2, Phase 3

Tracking progress ’on the go’ was noted as a desirable characteristic by
participants. Therefore, having portable tools that allow participants to con-
tinue with their experiments during a location change for a few days/weeks
could help maintain the behaviour change efforts.

I like that some of these flippable checklists are smaller – so when I was staying at
a friend’s place for three days instead of bringing this card, I brought the smaller
one. P1, Phase 3

In summary – 7 starting points for designers

The above-mentioned themes outline the core needs and values of home-
office workers trying to change their health behaviours through ESE. The
codes comprising each theme can be understood as requirements to con-
sider when designing for ESE. Based on our analysis, we propose seven
requirements that can be used as points of consideration or starting points
for health professionals or designers who work in this context and develop
ESE-based health interventions. Figure 6 addresses the seven core require-
ments and provides concrete examples that were used in the current study.
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Figure 6. The seven requirements when designing for ESE, including examples and probes.
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The examples include different elements relating to user experience, material
qualities as well as the content of different prototypes.

Discussion

In this paper, we explored requirements for explorative self-experimentation
(ESE) and tools that support end-users in the process to change a self-chosen
health-related behaviour. Our analysis resulted in seven themes outlining
core requirements that need to be considered when developing interven-
tions, tools and methods that support ESE, which designers and health prac-
titioners can use.

The requirements identified in this study allow focussing on empowering
individuals with tools and support during the goal setting, action planning
and self-reflection process of explorative self-experimentation. In this way,
users can explore, test, and invent behaviour change strategies that consider
their unique personal needs and contextual factors. Rather than providing
users with a list of techniques to try, we focus on enabling users to reflect,
make informed decisions, assess the effect of the intervention and refine the
interventions in the process. We suggest interventions that apply ESE are
modular and personalisable, therefore, able to be used in different user con-
texts. ESE interventions can contribute to the field of health behaviour
change, by adding a user-led, personalized and reflective perspective to
existing more quantitative methods from the quantified self approach. This
explorative approach differs from other self-experimentation and single-use
studies, which commonly embed elements of hypothesis testing, quantitative
assessments and visual analysis (Daskalova et al. 2017; Karkar et al. 2016).
Self-tracking so far often focuses on the mechanical objectivity of data, posi-
tioning the body as a kind of machine that can be objectively evaluated
(Lupton 2016). However, seeing self-tracking as a form of situated objectivity
acknowledges that personal and contextual factors influence the perception
of data and its interpretation (Pantzar and Ruckenstein 2017). In this context,
a need for personalization of tracking one’s data has been pointed out
(Harrison et al. 2015).

With ESE interventions, we aim to diverge from the objectivity of data and
focus on evaluation through intuitive reflection, taking into account personal
and contextual factors. This intuitive self-reflection is crucial, also as indicated
by our participants in their post-intervention interviews. Reflection might
also be seen as overarching, linking the identified themes. Therefore, tools
for ESE need to balance elements that allow for personalization and flexibil-
ity while providing sufficient guidance and support in the process.

The different prototypes that were developed as part of this study facili-
tate goal setting, action planning, measuring progress and success, and elicit
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an active reflection on these steps. These include existing behaviour change
techniques that have been demonstrated to be active and effective ingre-
dients of lifestyle interventions (Michie et al. 2013). We created and pre-
sented our prototypes in such a way that allowed users to apply and adjust
them to their personal context. For instance, the inspirational cards from
prototype three help users explore possible interventions that could work for
them. Each card describes a behaviour change technique and includes a
quote on how someone used this technique to successfully change behav-
iour. This provides room for user variability (Ogden 2016) and facilitates users
to design an intervention with existing behaviour change techniques that
fits their own needs and preferences. For example, we developed a proto-
type that allowed users to self-track their progress but could also be used as
a reminder to work on the chosen behaviour change goal (see Figure 4).
Adding examples of self-tracking techniques and systems used in everyday
practice (Ayobi et al. 2018) could enable users to develop their own, custom
tracking tools if needed.

Numerous digital applications have been introduced that try to support
people in their behaviour change journey. In this study, we used high-
fidelity physical prototypes which participants received via mail. This
physical quality was appreciated by participants and evoked a personal
feel. Furthermore, the structure and content of the prototypes allowed
them to create personal goals, adjust interventions and goals during the
process and leave space for personalizing the experience. The prototypes
included elements that allowed playful interaction, such as unfolding and
pulling elements that provided ’just in time’ inspiration during the pro-
cess. It was also noted that writing down a goal is beneficial in this con-
text. Including such techniques has been mentioned in the context of
specific stroke rehabilitation interventions where patients are asked to
sign a behaviour change contract at the start to secure commitment
(Taub 2012). Transferring these techniques into a product offers additional
room for exploration, for example, by including the elements into the
packaging design of a product (Lemke, Rodr�ıguez Ram�ırez, and Robinson
2017) or developing ’pleasurable troublemakers’ that include elements of
friction if a determined behaviour is not performed (Laschke et al. 2013).
Exploring culture-specific forms of materializing specific goals and com-
mitments could provide further inspiration. For example, the Daruma Doll
is a Japanese doll with eyes that are left blank. The user determines a
goal and paints in the figure’s left eye, positioning the doll afterwards in
a visible location as a reminder. Once the goal is reached, the second eye
is filled in (Marchforth International Ltd 2019). However, we also acknow-
ledge that physical prototypes offer limited flexibility and quick adjust-
ments once distributed to the user. We do realize that the potential of
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digital interventions lies in interactive support that fits the participant during
their journey, a level of interactivity that physical tools cannot easily offer.

Future directions

Although we believe that health interventions using ESE have a lot of poten-
tial to change behaviour using a human-centred approach, we recognize the
need for more research. The effectiveness of ESE-based interventions needs
to be evaluated using rigorous but agile methods. Because users in ESE
select their own behaviour to change, set their own goals and apply differ-
ent measures of success, evaluation of the approach is challenging. However,
with tools such as sequential n-of-1 methods, micro-randomization trials or
other single-case research designs, a rigorous evaluation of effectiveness can
be performed (Hekler et al. 2016; Klasnja et al. 2015). ESE interventions need
to be evaluated on effectiveness on different time-scales, for example, if ini-
tial successes to change health behaviour can transfer into persistent habits
and a sustainable change in behaviour. In addition, further studies should
explore if and how ESE can motivate people in the pre-contemplation and
contemplation stage to change their behaviour (Prochaska 2008). In the cur-
rent study, we derived the seven themes by testing the different prototypes
with office workers motivated to change a self-chosen behaviour. People
who do not intend to change their behaviour might need other processes of
change before they will initiate a behaviour change approach that relies on
self-experimentation and intuitive reflection as much as ESE. Similarly, partici-
pants with different characteristics such as reduced cognitive abilities, low
economic status, or a more clinical population could need other tools and
support to explore their behaviour change through ESE. We recommend
exploring the needs and wishes of these populations in regard to self-
experimentation before evaluating the feasibility of ESE in these target popu-
lations. Finally, in the next steps, we aim to explore if tangible qualities and
interaction with the prototype are essential to facilitate ESE or if digital and
hybrid applications evoke the same effect. Easy roll-out of more technical
approaches (e.g. a smartphone app) warrants further study into the potential
of such technology in the ESE context. Digital interventions offer the promise
of interactivity and personalization, for example, helping participants over-
come issues that they run into while self-experimenting. Digital and inter-
active approaches can also support playful interactions that might further
stimulate adherence to the intended change to healthier behaviour.

Conclusion

Health interventions using ESE provide users with the tools and support to
explore, experiment and reflect on different behaviour change techniques,
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and empower users to change their self-selected health behaviour in a way
that fits their preferences and their context. The seven requirements that we
identified in this study can function as a starting point for health professio-
nals and designers engaging in creating personalized and flexible behaviour
change interventions that take into account these personal and contextual
requirements. We believe that health intervention using ESE can help people
achieve sustainable behaviour change by helping them to find what fits.
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