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Abstract. The gut-brain connection is an increasing area of focus in
many research domains. In the field of human-computer interaction
(HCI), numerous biofeedback technologies provide detailed information
on various bodily functions, however, those designed for the bowels are
limited. Additionally, arts-based research methods are increasingly being
utilized in HCI for investigating lived experiences with technology. In this
paper, we present an interactive art installation and wearable artifact
called I’ve Gut Something to Tell You, which provides a speculative way
of somatically connecting with one’s bowels through technology, namely,
through ‘translations’ of bowel sounds into written language derived from
the researchers’ own investigations into experiences with their bowels.
Participants’ experiences with the installation were evaluated through
a thematic analysis of written narratives and interviews while poetic
inquiry was used to communicate the prominent themes that emerged.
Our findings highlight a recognition of the importance of the gut-brain
connection but suggest further that one’s subjective experience of this
connection remains complicated due to societal taboos surrounding the
topic. More broadly, our work challenges the notion of what constitutes
biofeedback and our findings provide interesting reflections from the per-
spective of soma design regarding how we view our bowels as a separate
but vocal entity which cannot be controlled in contrast to some other
organs.

Keywords: Interactive Art · Wearable · Biofeedback · Soma Design ·
Speculative Design · Narrative Inquiry · Poetic Inquiry · Gut-Brain
Connection

1 Introduction

A person’s relationship to their body and, in particular, their bowels can be
complex for many reasons, not least of which concerns norms in much of the
Western world aimed at often suppressing bodily functions in public discourse
and experience. However, research efforts in studying the nature of the con-
nection between the gut, brain, and mental states are steadily increasing with
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wide-ranging and notable contributions from the medical community, medical
humanities researchers, and artists alike [10]. Additionally, related contributions
from the field of human-computer interaction (HCI), have resulted in countless
biofeedback devices and technologies (e.g., smart watches) that provide users
across a variety of contexts (e.g., games and sports) with intimate information
and near continual awareness of various bodily functions from heart rate variabil-
ity [33], blood pressure [17], and respiratory response [32] to neurological [18],
thermal [22], and galvanic responses [8]. However, comparatively fewer devices
and technologies relate to the gut [19,35] while what such biofeedback would
mean for controlling the functioning of one’s bowels and a general understand-
ing of the long-term effects that such information and use of technologies have
on the relationship between one’s mind/psyche and body remain unclear. For-
tunately, there are increasing calls in HCI for the need to consider the body
not merely as an object for interaction with technology but as lived experience
[24,31], which may help alleviate this concern. Artistic research methods, such
as speculative design [9] and soma design [13], offer compelling ways in which to
answer this call while at the same time challenging the ways in which we relate to
the inner workings of our bodies. Other related methods, such as poetic inquiry
[7], can possibly provide further means for better communicating the emotional
meaning of any insights that may emerge.

1.1 Contribution

This paper presents an interactive art experience and wearable artifact called
I’ve Gut Something to Tell You intended as a speculative- and soma-design
inspired installation that provides an alternative way of connecting with one’s
bowels through technology. Specifically, the intensity of a person’s bowel sounds
are artistically interpreted as written words and phrases derived from the
researchers’ investigations into their own relationships with their bowels. The
primary aim of this research is to investigate the use of art and artistic meth-
ods of inquiry for probing the feelings and reflections we have about our bodies
through a speculative device that quite literally gives ‘voice’ to one’s voiceless
bowels and further challenges the notion of what constitutes biofeedback among
devices that ordinarily monitor and inform users of their bodily functions. In
Sect. 2, we provide an introduction to arts-based research and the methods of nar-
rative and poetic inquiry as well as overviews of speculative- and soma- design.
In Sect. 3 we present the design and implementation details of I’ve Gut Some-
thing to Tell You, which utilized soma-design practices and narrative inquiry. In
Sect. 4, we introduce the experiment we carried out with participants who expe-
rienced the installation/wearable and present the themes that emerged from a
thematic analysis of their narratives and interviews as well as a collection of
poems the researchers made with respect to these themes using poetic inquiry.
In Sect. 5, we conclude with a brief summary of our findings and directions for
possible future work.
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2 Related Work

Artistic practice has been argued to be a useful part of research insofar as artists
can ask important questions while also responding to the unexpected in ways
that traditional researchers are not necessarily so inclined [29]. Importantly,
visual and sensory explorations in artistic practice serve in research as the “basis
for compiling thematic patterns of evidence from which meaning is made vivid”
[29, p. 56]. Both artists and their audiences alike can make meaning by seeing
and sensing in the ways that art affords, namely, with one’s entire body, as a
means for discovering new ways of interacting with and understanding the world.
This understanding is facilitated by a process of qualitative data collection and
analysis which typically centers on “creating rich literary word portraits. . . that
reflect the insight of the [artist or other] insider and the critical focus of the
dispassionate observer” [29, p. 56].

2.1 Narrative and Poetic Inquiry

Narrative inquiry is a qualitative data analysis methodology for collecting, inter-
preting, and organizing spoken and written data in the form of personal anec-
dotes or narratives [7]. Narratives are particularly useful in documenting personal
experiences because they are “a distinctive way of thinking and understanding
that is unique and embodied, that is,. . . [they] integrate. . . the physical and psy-
chological dimensions of knowing” [7, p. 73]. It is perhaps not surprising then
that narrative inquiry has been employed in various humanities disciplines and
appears particularly well suited to investigating necessarily embodied activities,
such as artistic expression and experience.

A related mode of inquiry and arts-based research methodology known as
poetic inquiry has been described as a particularly artful way of doing research
[7] which, like narrative inquiry, has been employed in different social science
disciplines, such as psychology and education [23], as a means for collecting,
interpreting, and organizing qualitative data. Central to this approach is the
creation of poetry as inquiry and the recognition that poetry itself can be an
effective means for expressing and learning within research. The goals of poetic
inquiry may vary from improving researcher reflexivity [12] and preserving an
individual’s voice [34] to providing more emotionally impactful, engaging, and
accessible research [11,21]. One type of outcome with poetic inquiry is found
poetry, which is the “rearrangement of words, phrases, and sometimes whole
passages that are taken from other sources and reframed as poetry” [7, p. 97].
Found poems can be created by changing the phrasing and order of words in
a set of data, resulting in a so-called treated poem, or by allowing the data’s
original phrasing to remain mostly intact, resulting in an untreated poem. Poetry
clusters are collections of such found poems that center on a singular theme often
corresponding to a participant’s experience and object of study, that investigates
the data on a deeper level than only one poem could manage.
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Fig. 1. The Soma Mat [27] in (a) and Afterlife (2009) [4] in (b).

2.2 Soma Design

Soma design is a methodology for helping to ensure that designers create arti-
facts that better support the sensations, emotions, and subjective experiences
of their users while encouraging deeper aesthetic appreciation for living a bet-
ter life [13]. One’s goal with soma design might be the relatively basic pleasure
and appreciation of exploring one’s soma, or the more complex task of unlearn-
ing damaging habits, such as bad posture [13]. When designing with and for
the soma, designers place considerable emphasis on their own first-person lived
experience by actually engaging with their own somas, for instance, through var-
ious somaesthetic practices [25] or working thoroughly with materials before or
during the actual design process [3]. It is argued that such an approach, which
prioritizes care and understanding for one’s own soma, improves one’s ability to
tend to and empathize with the somas of others. One key component of effective
soma design is slow-storming, which – in contrast to the frequently fast-paced
formation of ideas typically encountered in industrial brainstorming design ses-
sions – requires that designers intentionally slow themselves in order to better
articulate bodily experiences, be more thoughtful and reflective, and possibly
produce more sustainable outcomes [3]. Not unlike traditional cyclic design pro-
cesses, however, soma designers also iteratively test their design but with the
goal of better engaging with and immersing themselves in their experience [13].
Figure 1(a) shows an example of a commercially developed product, Soma Mat
[27], that was made in collaboration with IKEA and Boris Design using soma
design [13,15]. The aim of the Soma Mat is to support a person’s somaesthetic
abilities [25] by directing their attention to different parts of the body through
heat, e.g., under a heel or hip, along with audible instructions (taken from a form
of meditation known as a Feldenkrais lesson) to focus on the same body part.
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Over the course of its design, the creators of the Soma Mat engaged in various
bodily practices at least once a week – describing their feelings before and after
each exercise to better understand each other’s progress – and participated in
somaesthetic workshops and Feldenkrais training. The Soma Mat was evaluated
by its principal designer through an inquiry into her first-person lived experience
using narratives written about her own experience using it.

2.3 Speculative Design

Speculative design is a design practice which arguably stands in stark contrast to
design thinking [9]. In its more frequent usage, design is concerned with solving
problems. However, in the face of particularly complex problems and world-wide
crises, it has been argued that simply designing our way out of these may not
always be sufficient, as this may lead to a false understanding of their sever-
ity and shift focus away from the importance of ideas and attitudes that can
potentially have just as much impact towards being able to solve them than
the problem-solving designs themselves [9]. Speculative design is thus more con-
cerned with asking questions – it provokes, offers alternative viewpoints and ways
of being to the status quo, and encourages imagination, reflection, and critical
thinking, particularly with respect to technological advancements and serious
global concerns [9,30].

The value of speculative design lies in how it makes people feel, and there
are several instructive criteria to consider. Often times, speculative designs work
with improbable scenarios that could emerge within the bounds of science but
are not likely to, and straddling this border between the real and fictional is
what makes speculative design impactful. Such scenarios are frequently placed
within the realm of some possible future or alternative present as tangible and
often humorous or absurd objects of study intended to spark thoughts of not
necessarily how things should be but how things could be – leaving it up to the
viewer to decide if such visions are preferable or not. Figure 1(b) shows one such
speculative artwork called Afterlife (2009) [4] that envisions a fictional future
technological device in which the chemical potential of a corpse is converted
into electrical energy and contained within a battery. Viewers of the artwork
were asked to consider how they might use an afterlife battery charged either by
themselves or a loved one and in so doing were provided with an alternative and
humorous way of thinking about death that made an ordinarily difficult subject
to discuss more accessible.

3 Design and Implementation of I’ve Gut Something
to Tell You

In this section, we provide an overview of the design process and implementation
details for the two primary components of I’ve Gut Something to Tell You:
(1) a wearable artifact and (2) an interpretation screen for visualizing bowel
sounds and their intensities through text – both of which were developed using
practices inspired by speculative- and soma-design under the guiding premise
and speculative problem of “Listening to what my bowels are saying”.
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Fig. 2. Design details of I’ve Gut Something to Tell You with chosen color palette (top
left), visualization screen of bowel sounds through textual interpretation and intensity
(bottom left), early conceptual sketch of the wearable bowels on a figurine (middle),
and final implemented version of the wearable bowels (right).

3.1 Design Overview

Figure 2 shows the various design details of the wearable artifact and visualiza-
tion screen that make up I’ve Gut Something to Tell You. One will first note that
the color palette (top left) used in both the visualization screen (bottom left)
and the wearable itself (middle, right) consists of colors inspired by those present
in the human digestive tract. The wearable artifact consists of approximately
anatomically correct dimensions of the human intestines (small and large) that
have been crotcheted using patterns taken from [28] having a visual and textual
appeal that invokes empathy and comfort (rather than disgust), as emphasized
in soma design. The intestines lie fixed to a harness worn about the waist such
that they resemble their actual internal placement of the wearer while a shoul-
der strap keeps the electronic components in place which are further obscured
by a portion of the large intestine. Iterative prototyping and simple majority
decision voting were used to improve upon the materials used, the fit and form
of the underlying harness, and the overall visual aesthetic of the wearable and
interpretation screen.

Interpreting Bowel Sounds as Words and Phrases. As a central compo-
nent of I’ve Gut Something to Tell You, the process of gathering the reflections
and feelings which arise when experiencing bowel sounds, the way in which these
sounds are interpreted into words, as well as how their interpretation is presented
to the wearer, has a significant impact on the overall experience. The process of
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interpreting bowel sounds into words followed four main steps carried out by the
researchers: (1) a logging period in which all the researchers used a stethoscope
to listen to the sounds of their bowels over the course of a day and recorded
various information of notable events (2) first-person narrative writing about
the experience of listening to their bowels inspired by narrative inquiry, (3) a
collective discussion of the researchers’ reflections and feelings concerning their
experience, and (4) a collective slow storming session borrowed from soma design
for aligning the words and phrases taken from the logging period, narratives, and
discussions on the researchers’ respective experiences.

The logging period allowed for an understanding of the first-person lived
experience of the researchers’ relationship with their bowels, as emphasized in
soma design. The information collected concerned basic physiological reports
regarding e.g., what times during the day any sounds were most prominent,
how these sounds changed due to bodily processes, such as eating, drinking, and
bowel movements, as well as how they responded to different body positions
e.g., sitting, standing, and lying down, which helped to inform the set up of the
evaluation (discussed in Sect. 4). Additional information was collected, such as
which of the four abdominal quadrants (upper and lower-right and left) resulted
in the most sound as well as a description of what the noises sounded like and
specific words and phrases that came to mind while listening, which served to
inform the construction of the wearable and design of the interpretation of bowel
sounds, respectively. Many of the words that emerged during the logging period
were associated with water or animals, some examples being ‘diving’, ‘bubbles’
and ‘a roaring frog’. In communicating our experiences to one another, different
perspectives emerged. For example, one researcher imagined how bowel sounds
could be thought of as notifications that alert us to various bodily needs. Several
researchers experienced listening to the sounds of their bowels as a meditative
practice involving getting lost in the sounds and losing awareness of thoughts.
Listening to our bowel sounds was often amusing as well and inspired different
visualizations of the bowels – for example, thinking of them as an animal or an
alien, as a home to several beings, or as a friend in need of compassion.

The information collected from the logging period, narratives, and collective
discussions served as the text from which we drew on during our slow storming
phase. During this phase, we selected words and phrases that most aligned with
our experiences over the course of several weeks of relating to our bowels (e.g.,
through meditation and bodily awareness sessions) during the design process and
internal testing of the wearable. Towards the middle of this phase, we categorized
the words and phrases that had so far emerged through a thematic analysis and
then in the remaining time of this phase added additional words or phrases within
these themes. The final set of words and phrases that emerged within these
themes as part of this process became the text that would be selected from and
displayed on the interpretation screen and represented a variety of experiences,
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reflections, and feelings from the researchers e.g., animals, movement, music,
feelings, the weather and traveling, as well as questions and song lyrics.

3.2 Implementation Overview

Figure 3 shows an overview of the implementation details of I’ve Gut Something
to Tell You which consist of its two main components of the wearable and the
interpretation screen (top) and how the electronic and technical features were
connected (bottom). A stethoscope is placed within the lower left quadrant of
the small intestines of the wearable and the sounds detected with it are passed
to a simple wireless audio transmitter which sends these sounds to a sound
mixing board and later to the computer. The software, Processing [1], is used to
interpret the intensities of bowel sounds into text that appears on a visualization
window which is then projected using a projector. Two speakers connected to the
sound mixing board allow participants to hear the sounds of their bowels directly
from the stethoscope while the projected interpretations allow participants to
read the text and imagine any voice of their bowels themselves. In order to
further reinforce the sometimes imperceptible physical feeling of bowel activity,
the amplification of bowel sounds were visually represented at the bottom of the
visualization as a waveform whose amplitude fluctuated in accordance with the
intensity of the sounds detected by the stethoscope.

Visualizing Interpreted Bowel Sounds as Words and Phrases. In imple-
menting the text-based interpretation of bowel sounds, we decided on an app-
roach in which words and phrases are selected and presented in a (mostly) non-
sensical and non-grammatically correct “stream-of-consciousness” way, which we
believed encouraged imagination in line with speculative design while remain-
ing relatable insofar as they reflect the thoughts and feelings of the researchers’
own experiences with their bowels. The textual interpretation of bowel sounds
are thus mapped according to three conditions: (1) low intensity bowel sounds
result in a randomly chosen word or phrase (e.g., ‘day and night’), (2) high
intensity bowel sounds result in a randomly chosen exclamatory word or phrase
(e.g., ‘fantastic!’), and (3) five seconds of bowel sound inactivity results in a
randomly chosen pause word (e.g., ‘umm’, ‘hmm’ or ‘like’). As shown in Fig. 2,
the randomly chosen words or phrases from any given condition are displayed on
the visualization screen in sets of four available slots one row at a time, begin-
ning from the bottom row and ‘scrolling’ upwards to the next row in type-writer
fashion following each new condition and disappearing after three rows.
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Fig. 3. Overview of the implementation details of I’ve Gut Something to Tell You.

4 Evaluation

In this section, we detail our evaluation process carried out with participants
who experienced I’ve Gut Something to Tell You both with and without textual
interpretation of their bowel sounds and were asked to detail their experience
in the form of written narratives and interviews. We conclude with an analy-
sis of our participants’ experiences that consists of the common themes that
emerged through thematic analysis of their responses and poems created by the
researchers for these themes using poetic inquiry.
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Fig. 4. Evaluation space of I’ve Gut Something to Tell You with one individual lying
down while wearing the artifact and looking up at a projection of the visualization
screen showing the textual interpretation and intensity of her bowel sounds.

4.1 Participants

We collected data from five, volunteer participants (4 female and 1 male) with
an average age of 24.2±1.7 years. All participants reported having similar levels
of education and socio-economic standing, as well as having the same ethnicity
and culture background. Of these participants, one reported current or prior
formal training in the health care sector while another reported prior formal
experience with interactive art. All other participants reported either a basic
level or no prior experience with either interactive art or health. All participants
were informed of what would occur during their experience with the installation
as well as how their data would be used. Consent was obtained in accordance
with the participating university’s ethical guidelines for conducting non-medical
experiments with human participants.

4.2 Procedure

We began by inviting each of our five participants to experience I’ve Gut Some-
thing to Tell You alone in a relatively quiet, dimly lit, and comfortable room, free
of external stimuli which could detract from the experience of getting in touch
with their bowels. After obtaining consent, participants were introduced to the
wearable and informed of what would happen over the course of the session and
approximately how long it would last. Afterwards they were offered something
to drink as a means for encouraging any bowel activity and subsequent sounds.
Participants were then assisted with putting on the wearable and then asked
to lie face-up (with eyes open) on a thin mattress placed in the center of the
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room. As shown in Fig. 4, approximately two meters above each participant was
a piece of light-colored fabric onto which the visualization screen was projected
from behind by a projector fixed to the ceiling of the room. For each partici-
pant, the visualization screen first displayed the interpreted text and waveform
intensity of their bowel sounds for five minutes, after which the text vanished
and they saw only the waveform intensity for an additional five minutes. The
text appearing in the first condition served as a visual cue for priming the par-
ticipant to attend more closely to the sounds of their bowels (similar to the heat
spots in the Soma Mat [27]) while the following period without text allowed
them to more freely and directly connect with their bowels in a somatic manner
more akin to their ordinary daily experience. Two speakers placed in opposite
corners of the room provided the amplified sounds of each participant’s bow-
els during both conditions of the session. Following this 10-minute period, one
researcher entered the room and asked the participant to provide a written nar-
rative (in any form) on a laptop concerning their initial thoughts and feelings
about what they experienced. Additionally, they were provided with the text
of their bowel-sound interpretations as a memory recall aid. Participants were
given an additional 10 minutes alone to complete their narratives after which two
researchers returned to the room to carry out a final semi-structured interview.
The total experience for each participant lasted anywhere from 45 to 60 min
depending on how long the interview lasted.

Interview Questions. The semi-structured interview consisted of 11 main
questions with 6 follow-up sub-questions to several of the main questions. Ques-
tions such as “Do you think about your gut in your daily life?” and “How would
you normally interpret your bowel sounds?” were aimed at understanding the
participants’ existing somatic relationship with their bowels. Other questions
such as “How did it feel to have the wearable on?”, “Did the experience make
you particularly aware of something inside yourself?”, “What was it like to lis-
ten to the bowel sounds with the written interpretation?”, and “What did the
words mean to you?” were intended to understand the participants’ experiences
with the installation and how it may have promoted a somatic connection with
their bowels. The question, “Do you feel that the experience gave you either
a new or different understanding, or greater awareness of your bowels?” was
aimed at determining whether their experience provided novel insight into their
relationship with their bowels or possibly expanded their somatic awareness and
understanding. The question, “If you had a way to always talk to your intestines
or for your intestines to talk to you, e.g., via an app, how do you think that would
affect your daily life?” was meant as a speculative question designed to provoke
(1) imaginative reflections from participants regarding what such a relationship
with their bowels, if possible in the future, would mean for them and the somatic
relationship to their bowels, and (2) critical assessments of biofeedback devices
that already provide continual monitoring of our bodies.
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Table 1. The four themes and final set of codes for each that emerged from a bottom-
up thematic analysis of participants’ narratives and interview responses after having
experienced I’ve Gut Something to Tell You.

Theme Codes

1 Speculating on the pros and cons of
listening to one’s body

Hyper-awareness of own body, medical/anatomical
reflections, overthinking, contradictions, knowing if
something is good or bad for you

2 Thinking of the gut as an
independent actor

Memories, personification of bowels, overthinking,
contradictions, knowing if something is good or bad for you

3 Pondering how the body and mind
are connected

Positive feelings, medical/anatomical reflections, whole body
and mind is connected, feeling understood, personification of
bowels

4 Reflecting on the taboos surrounding
one’s bowels

Taboos, negative feelings, overthinking regarding what others
think, medical/anatomical reflections, hyper-awareness of
bodily sounds

4.3 Analysis Methods

In our analysis of the responses provided by participants in their narratives and
transcribed interviews, we used a bottom-up approach to thematic analysis [5]
wherein five of the researchers were assigned to five distinct coder pairs such that
each researcher would code the responses from two different participants and all
participant responses would be coded. Each researcher in a pair independently
read one of the participant’s responses and then generated a set of codes which
were then checked against those found by their respective coding partner in a
coder-pair consensus period. These five sets of codes were then further narrowed
down to a final, single set of codes following a consensus period with all five
researchers. Following this consensus period, the researchers worked together to
identify a set of themes that best encapsulated the experiences of participants
by grouping the final set of codes into distinct subgroups or themes on the basis
of their similarity. These themes were then collectively reviewed and named
accordingly. Finally, the method of poetic inquiry known as found poetry was
used to create a poetry cluster [7] consisting of a single treated found poem
from one researcher for each of the themes identified by our thematic analysis
described above and using the coded responses from all participants in the given
theme.

4.4 Results

There were four significant themes shown in Table 1 (and discussed below) that
emerged from the participants’ experiences with I’ve Gut Something to Tell You.

Speculating on the Pros and Cons of Listening to One’s Body. It
was apparent in most of the participants’ responses that the experience created
a hyper-awareness of their own body that was at times strange, confusing, or
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uncomfortable, with participants stating that “I became very aware of the feel-
ing in my stomach and it was a little uncomfortable”, “I became very aware of
how it feels inside my stomach and how I was feeling and what they [the bowels]
were saying”, and “I don’t think I have ever been faced with how uncomfortable
it [bowel sounds] actually makes me feel”. However, other responses nonetheless
indicate that the experience provoked positive feelings and reflections of amaze-
ment, amusement, or contentment, with one participant stating that “the sound
became kind of oddly relaxing to me” and another expressing that “I started
giggling at one point” and that “It was very fun, very eye opening. Way more
intense than I had anticipated”. Moreover, for many of the participants, whether
the experience was negative or positive, it encouraged reflections with respect
to their own health, with one participant remarking, “I also thought about if
it’s a good or bad thing that it makes a lot of noise or not, and how important
it actually is that you think about it.” This same participant reflected in the
following way on whether it would be useful to have such a device that provided
feedback about one’s bowels: “I think that it could be a good idea, then it could
say if it’s unwell or if you should eat something or drink something or, do some-
thing differently. So, I think that it could be pretty nice, very healthy. . . as long
as one doesn’t become obsessed with it.” While another further cautioned that
“I think there needs to be some balance. Listening to your body can get very
extreme, and not listening can be very dangerous, too. So, I think there needs
to be some kind of balance between knowledge and listening to your body and
your own experiences”. Despite rather contradictory perspectives taken by some
participants, most acknowledged the importance of listening to one’s body, with
one participant remarking that “I want them [bowel sounds] to be heard, but I
do not want anybody else to hear!”

Thinking of the Gut as an Independent Actor. The combination of text
and amplified bowel sounds also led many of the participants to personify their
bowels as something which acts in accordance with its own autonomy. One par-
ticipant recalled a thought he had during the experience in the following way:
“Okay, this is my bowels talking or am I talking to the machine and the bowels
talk back to me or something like that? I thought some of those noises represent
feelings, like ‘hmmm’ means you wonder. And I thought, what do your bowels
sound like when you wonder upon something? And it got me to think maybe my
bowels, they have thoughts, too, of themselves somehow.” Another participant
expressed a similar sentiment, “Well, with the words that came, I was wonder-
ing what it meant, and how to interpret that. Because it [the gut] felt like it
was trying to say something but couldn’t get the sentence done”. In some of
the participants, certain memories were triggered that suggested the bowels as
an independently acting entity. For example, one participant recalled, “It [the
experience] reminded me of when I was little and had to sleep and I could hear
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my parents who were outside my room. I could hear them walking around and
doing different things”.

Pondering How the Body and Mind Are Connected. Many of the par-
ticipants were provoked to reflect broadly on their relationship to their body as
a whole. For some participants, this included medical or anatomical reflections,
for example, with one stating, “The interpretation of the words that was on the
screen, like, how would the mind communicate with the bowels? Cause I read
the words, my mind read the words, but that’s not how it works, it’s just like. . . I
don’t know, stuff in your body that does stuff like that, cells and electrodes and
I don’t know. So, I guess I thought about, how do they actually communicate?”.
Other reflections spoke more to the mind as being distinct from the body with
this same participant stating, “I guess you experience the extremes, the highs
and lows of whatever your bowels do. But all the things in between, they’re not
that noticeable because you’re just going on inside your head”, while another
participant acknowledged a similar distinction but reached a unified conclusion
with the following: “Maybe you tend to think that your top part, that your head
is the only part that’s you, but that it [the experience] became so personal it was
reassuring that my whole body is me. Even the gross intestines also experience
with you what happens throughout your life”.

Reflecting on the Taboos Surrounding One’s Bowels. The overall neg-
ative feelings and reflections expressed by participants during their experience
possibly speak to the general taboos and negative perceptions in society sur-
rounding our bowels and our relationship to them. For example, one participant
stated, “I feel like the digestive process is kind of taboo. So, we’ve as a society
been conditioned to believe that excrement. . . is disgusting. And while I don’t
believe it’s a topic we should be discussing as openly as the weather, it is quite
interesting how we almost blush just at the thought of mentioning something like
that. Even if it’s to a medical professional. It’s a completely natural process, so
we shouldn’t have to be ashamed of it”, and another acknowledged that “I know
in my everyday life just if I am feeling hunger and my stomach starts to growl
because of that I get so embarrassed and I will start to blush”. Notably, many
of the female participants drew parallels to similar stigmas in society regarding
menstruation, with one participant remarking in response to the words ‘blood’
and ‘lava’ that “I kind of associated it with the whole menstruation liberation-
type situation that’s been going on in terms of making that [sic] okay to speak
about your period, and how I mean the issue is kind of the same in terms of
your bowel movements, but it’s not talked about at all”.
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Fig. 5. A poetic cluster consisting of one treated poem created by a different researcher
for each of the four themes identified in the participants’ narratives and interview
responses after having experienced I’ve Gut Something to Tell You.

Poetry Cluster Based on Identified Themes. Figure 5 shows a poetic clus-
ter consisting of one treated poem created by a different researcher for each of
the four themes identified in the participants’ narratives and interview responses
after having experienced I’ve Gut Something to Tell You. All four poems pro-
vide the reader with an internal monologue from the perspective of the narrator
concerning their experience of listening to their bowels. The poem for our first
theme concerns speculating on the pros and cons of doing so while simultane-
ously being hyper-aware and acknowledging a proper balance must be struck.
The poem for our second theme captures the experience of coming to view the
bowels as an autonomous entity that can perhaps think, feel, make decisions, and
speak on its own, rather than as just something one has and that can be some-
what controlled. Despite varying degrees of agency and independence attributed
to the narrator’s bowels throughout as well as the tension that inevitably arises
as a consequence, the narrator ultimately and reluctantly acknowledges a shared
journey of two, independent equals. The poem for our third theme reinterprets
this shared journey of independent actors through the narrator’s expressions of
surprise, wonder, and the ultimate realization and acceptance that the whole of
their body and mind are in fact connected as one. The poem for our fourth and
final theme encapsulates the narrator’s experience of a general sentiment evident
across all themes, namely, of the complexity that exists in the relationship one
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has with their bowels by virtue of them being viewed negatively by both the
individual and society.

4.5 Discussion

Recall that the overall aim of I’ve Gut Something to Tell You was to investi-
gate the use of art and artistic methods of inquiry for probing the feelings and
reflections we have about our bodies and challenge the notion of what consti-
tutes biofeedback through a speculative device that interpreted bowel sounds as
written words and phrases derived from soma design practices. While the com-
bination of the particular methodologies used here is not novel [3], the outcomes
presented here with respect to our stated aims above are worth noting. The
design process for selecting words and phrases used in the installation based on
the researchers’ own experiences was intended to better empathize with the par-
ticipants in service towards strengthening the unification of body and mind in
alignment with soma design principles while the speculative component of pair-
ing these words and phrases with the participants’ bowel sounds was intended to
provoke deeper feelings and reflections. It was clear for most participants, how-
ever, that the insecurity participants expressed regarding the amplified sound of
their bowels overrode much of the effect that the speculative feature of words
and phrases may have had. Nonetheless, this experience certainly provided an
opportunity for participants to confront an uncomfortable topic or problem in
line with the aims of speculative design [9,30]. The participants’ negative reac-
tions – echoed in the well-acknowledged shame within much of Western culture
surrounding the topic of our bowels – raise interesting questions regarding the
general nature of biofeedback. Proper bowel functioning is arguably as essen-
tial as proper heart functioning yet why should one be celebrated and another
shunned? If a biofeedback device could be created to provide users with con-
tinual and detailed information concerning their bowel functioning, would they
want such a device or would they equally shun it? What kind of feedback could
be provided that would be informative without being embarrassing? Could or
should this feedback be provided with the aim to control the bowels in the same
way a smart watch can provide limited control over the heart? In the experiences
of some participants, bowel functioning appeared uncontrollable as its perhaps
erratic and unpredictable behavior (unlike the heart and lungs) led to its per-
sonification as an independent actor. Despite the stigma experienced by many
of the participants regarding the sound of their bowels during the experience,
participants largely reflected nonetheless on the importance of listening to one’s
body but stressed also that care should be taken to strike a proper balance in
support of previous work on the long-term effects and usage of other biofeed-
back devices [26]. Additionally, the third theme indicated that while one par-
ticipant maintained a dualist perspective with respect to their mind and body,
most others attested that the words and phrases helped to better connect their
bowels with their mind, possibly indicating further support for the non-dualist
approach to design purported by soma design practices [14]. Moreover, being
mentally invested in one’s body while recognizing how it might be connected to
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the mind speaks to a more holistic viewpoint which is now more widely adopted
in medicine, particularly with respect to e.g., the relationship one’s personality
traits and emotional patterns have with treatments for irritable bowel syndrome
[2,20].

Finally, the poetry cluster we presented in accordance with our four identified
themes is perhaps more challenging to assess. From the perspective of poetic
inquiry, however, simply using a thematic analysis to identify these themes as
being important to human experience and the relationship between the mind and
body in our participants arguably falls short in being able to communicate this
importance in an emotionally meaningful way [11,21,23]. While we leave it up to
the reader to decide how emotionally meaningful these poems are and how well
they capture the underlying themes, we believe the use of actual coded responses
from participants serves as an arguably more authentic way to represent our
participants’ lived experiences with the installation by better preserving their
voice, in support of [34], while also better grounding the reader’s emotional
meaning derived from each poem in its respective underlying theme – much in
line with the goal of poetic inquiry which seeks to “synthesize experience in a
direct and affective way” [23, p. xxii]. Particularly with respect to our main area
of focus in the gut-brain connection, it could be further argued that the poems
align well with a “more-than-human” approach to health literacy proposed in
previous work with poetic inquiry [6,16], and that they provide a more directly
accessible form of communicating complex and speculative topics, particularly
for those of our participants who reported no formal health training.

Limitations. There are several limiting factors which may have hindered our
research. First, it is clear that the relatively small sample size means that the
feelings and reflections about the experience would likely not represent those
expressed in the wider population – despite the care taken by the researchers to
somatically empathize with eachother’s own experiences during the design. Sim-
ilarly, working with more culturally and ethnically diverse participants spanning
a broader age range could yield more interesting insights into how artistic inter-
pretations of bodily functions are received and related to. Second, it was evident
that the sounds of participants’ bowels overpowered some experiences with the
written interpretations, limiting possible insights into their effect on how partici-
pants related to their bowels during their experience. Finally, it could be argued
that presenting participants with the same order of bowel sounds with inter-
preted text followed by only bowel sounds could have biased the participants’
experiences in some way, akin to an order effect of some kind. However, as each
of the two scenarios were not treated as testable conditions, we do not believe
this was a significant factor.

5 Conclusion and Future Work

In this paper, we presented the interactive art experience and wearable arti-
fact, I’ve Gut Something to Tell You, which artistically interpreted the sounds
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of a person’s bowels as written words and phrases derived from the researchers’
investigations into their own relationships with their bowels. We believe our work
serves as inspiration for other medical humanities researchers and artists wish-
ing to stimulate meaningful conversations on awareness of one’s body while the
themes we identified help elucidate the relationship people have with the inner
workings of their body through the words and phrases they use to speak about it.
More broadly, we believe the combination of multiple artistic research method-
ologies, namely, speculative- and soma-design practices with narrative and poetic
inquiry, as applied here, offer an interesting and effective means for more empa-
thetically probing the feelings and reflections we have about our bodies, commu-
nicating these findings in a more emotionally meaningful way, and challenging
the notion of what constitutes biofeedback, particularly with respect to taboo
or difficult topics. In possible future work, it would be worthwhile investigating
deeper phenomenological investigations into the participants’ experiences as well
as how to more reliably detect various bowel sounds, possibly through the use of
additional stethoscopes. It would also be interesting to reconfigure the installa-
tion as a “feedback loop” in which participant responses are gradually added to
the software, resulting in an ever-growing database encapsulating the collective
‘voice’ of all our bowels.
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