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Abstract
Adolescent girls face significant mental health challenges during
their transition to adulthood, often experiencing heightened stress
from various sources. While various interactive technologies for
self-disclosure had been explored to support stress relief, little
is known about how to encourage stress-related self-disclosure
through an embodied approach. This study presents a co-design
workshop centred on Embodied Probes—a series of artefacts and
activities incorporating embodied methods and technologies. Dur-
ing the workshop, nine participants aged 15-18 engaged with their
bodies, expressed bodily sensations through tangible means, and
designed embodied prototypes tailored to their personal needs for
stress perception and relief. The workshop revealed insights into
somatic symptoms, sources, and coping strategies for stress among
adolescent girls, as well as how embodied methods can support
their stress self-disclosure. This paper contributes to the HCI com-
munity by offering design implications on leveraging embodied
technologies to support self-disclosure for young women’s mental
well-being.

CCS Concepts
• Human-centered computing → Interaction design; Interac-
tion design process and methods; Participatory design;
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1 Introduction
Stress is a pervasive challenge during adolescence, yet for girls it
can be especially heightened due to unique physiological factors
such as changes in body image [49] and distinct social or cultural
expectations on gender norms [28, 61]. For example, adolescent
girls are often expected to be physically attractive [59] and socially
agreeable [68]. These gender-specific expectations around appear-
ance and behaviour often place additional burdens on adolescent
girls, contributing to increased emotional vulnerability or potential
mental disorder. A cross-sectional study from China shows that
female students have a higher incidence of emotional disorder by
39% compared to males [76], while survey of adolescents across the
UK showed that one in four young women aged 17-19 years suffers
from major depression or anxiety, half of whom had self-harmed
[1]. Though prior work in the Human-Computer Interaction (HCI)
community has explored stress navigation (e.g., stress recognition,
communication, and timely intervention) for adolescents as a whole
[10, 32, 34, 52], there is limited attention on tailoring these efforts
specifically to the needs of adolescent girls.

Regarding stress navigation, self-disclosure, the deliberate shar-
ing of personal information with others [14], has been recognised
as a powerful approach. By facilitating the expression of personal
thoughts and emotions, self-disclosure has demonstrated its effec-
tiveness in reducing early symptoms of anxiety and depression,
alleviating feelings of shame, and increasing the likelihood of seek-
ing help [26]. Interactive technologies, such as social media [4] and
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chatbots [36], have further encouraged and amplified the poten-
tial of self-disclosure regarding stress. However, most existing HCI
interventions supporting self-disclosure primarily rely on textual
or verbal modes of expression [4, 36, 45, 48], which may not fully
address the embodied nature of stress experiences [23].

Stress oftenmanifests physically in the bodily sensations through
muscle tension, changes in posture, increased heart rate, or other
bodily sensations [25]. According to embodied approaches, height-
ened awareness of bodily sensations can support individuals in
identifying and making sense of their stress experiences. Embod-
ied methods, such as body scanning [55], help individuals become
aware of and identify these sensations or signals. By directly engag-
ing people with their bodily experiences, these methods may serve
as a powerful medium for recognising stress-related manifestations
and using them as a foundation for communicating stress experi-
ences and further interventions [5, 78]. While embodied approaches
show promise for stress self-disclosure, little is known about how
they can be leveraged to support adolescent girls’ mental health,
for whom bodily awareness is closely intertwined with emotional
and identity development [21].

In this study, we view the body as a a key medium for both
understanding and expressing stress, and aim to investigate how
an embodied approach can facilitate stress-related self-disclosure
among adolescent girls. To explore this, we conducted two work-
shops to examine how to trigger the awareness of bodily sensations
through embodied methods and how self-disclosure can emerge
through the expression of bodily experiences. The first workshop,
a pilot study, served as an initial exploration into whether and how
bodily sensations could act as materials for self-disclosure. It also
sought to understand adolescent girls’ expectations regarding the
potential of such embodied approaches to facilitate sharing about
stress. Insights from the pilot informed the design of the main work-
shop, Embodied Probes. It introduced a series of activities designed
to help adolescent girls connect with their bodily sensations and
support their expression through verbal, visual, and tangible forms.
In addition, it encouraged participants to creatively explore ways of
caring for their stressed bodies, further fostering self-reflection and
self-disclosure. Through this main workshop, we aimed to address
the following research questions (RQs):

• RQ1 How can embodied approaches facilitate stress-related
self-disclosure among adolescent girls?

• RQ2 What dimensions of stress are disclosed by adolescent
girls when using the body as a medium for self-disclosure?

Our work contributes to the HCI and DIS communities by 1)
designing and iterating a series of embodied probes in workshops
to facilitate stress-related self-disclosure, leveraging the body as
an entity for feeling, communication, and design, 2) uncovering
insights into the dimensions of stress that disclosed through em-
bodied methods among adolescent girls (i.e., somatic symptoms,
sources, and coping strategies), and 3) offering design implications
for future research on how an embodied approach can facilitate
self-disclosure among adolescent girls and beyond. Based on our
empirical findings, we argue for the potential of using the body as a
medium to address mental well-being challenges, thereby contribut-
ing to the growing discourse on the “somatic turn” in third-wave
HCI [37].

2 Related Works
In this section, we outline the motivation behind our approach. We
begin by exploring the stressors faced by adolescent girls, highlight-
ing the limited research on their mental health and the contextual
impact of academic pressure in China. We then review existing
self-disclosure practices in stress interventions, identifying a gap
in the use of an embodied approach to support stress recognition
and expression. Finally, we argue that embodied approaches, par-
ticularly soma design, offer a promising direction for addressing
this gap.

2.1 Understanding Stress in Adolescent Girls
Stress and related negative mental states, such as anxiety and de-
pression, can significantly disrupt adolescents’ daily lives, affect-
ing their academic performance, social relationships, and over-
all mental well-being [13]. Common stressors that contribute to
adolescents’ stress include physiological (e.g. body development
and hormonal changes)[64], psychological (e.g. low self-esteem
and negative thinking patterns)[19], social (e.g. peer pressure and
parental expectations)[41] and cultural factors (e.g. cultural norms
and stigma)[35]. These challenges highlight the critical need for
effective stress interventions. In response, the HCI community
has increasingly focused on developing digital interventions to ad-
dress adolescent mental health. A variety of technologies have been
explored in this context, such as social robots [52], chatbots[32],
serious games [10], and virtual reality (VR) [34].

Although effective, existing research often treats adolescents as
a homogeneous group, with little focus on the specific experiences
of girls. This gap is clear in studies on emotional well-being and
body-centred design. Søndergaard et al.’s work on menstruation
technologies with adolescents is a key exception, showing how
engaging with gender-specific, embodied topics can lead to more
inclusive and supportive design[65]. In practice, significant gender
differences exist in how stress is experienced during adolescence.
Adolescent girls are more likely to report severe stress-induced
symptoms, which, in adults, would be classified as chronic stress
[57]. For instance, eating disorders are four times more prevalent
among adolescent girls compared to boys of the same age [1]. These
differences arise from distinct sources of stress faced by girls, rooted
in both physiological and social factors. On the physiological side,
girls experience unique stressors related to hormonal changes dur-
ing puberty, such as the onset of menstruation, which can lead to
body image concerns and heightened emotional reactivity [40]. So-
cially, adolescent girls often face expectations to conform to beauty
standards or excel in caregiving roles, which can amplify feelings
of inadequacy and stress [27].

Despite these gendered challenges, there is even less research in
HCI that focuses on girls in non-Western contexts, particularly in
China. This highlights the need for our current study, which seeks
to better understand the stress experiences of Chinese adolescent
girls through a culturally and socially situated lens. Academic stress
is a significant and pervasive experience in the lives of Chinese
adolescent girls, often shaped by high expectations, intense com-
petition, and long study hours[62]. As a legacy of the one-child
policy, many adolescent girls, particularly in urban areas, bear the
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full burden of parental expectations, with academic success fre-
quently perceived as a reflection of family honour [69]. The highly
competitive education system, centred around high-stakes exams
such as National College Entrance Examination (Gaokao), places
significant strain on adolescent students, resulting in long school
hours and intensive after-school tutoring[63].

It is therefore crucial to explore the specific characteristics of
stress experienced by adolescent girls and to design targeted forms
of support that are sensitive to their physiological, social, and cul-
tural contexts. One promising pathway for such support lies in
practices of self-disclosure, which can play a powerful role in stress
intervention when approached through the lens of embodied de-
sign.

2.2 Self-disclosure for Stress Intervention
There is a long-standing tradition in psychology research demon-
strating that self-disclosure can help mitigate negative emotions
and their potential adverse effects [18]. By allowing individuals to
feel and express negative emotions, disclose relevant events or expe-
riences, and reflect on their causes and potential coping strategies,
self-disclosure serves as a therapeutic mechanism.

In parallel, prior HCI research has extensively explored ways to
facilitate such self-disclosure as a means of supporting adolescents
in navigating mental health challenges. For example, Li et al. em-
ployed social robots to facilitate self-disclosure interactions with
adolescents [36], while Pinch et al. focused on social platforms to
support sensitive disclosure among sexual minority adolescents
[48]. Park et al. used conversational agents to reduce the burden
of self-disclosure for victims of sexual violence [45]. Shi et al. de-
veloped an interactive sandbox designed to support left-behind
children in rural China, enabling them to express themselves freely
through playful and creative interaction.[58].

Despite the proven value of these research practices, verbal self-
disclosure alone often neglects bodily sensations and falls short in
fully capturing the depth of an individual’s emotional experience.
As mentioned earlier, mental well-being and the body are deeply
interconnected; mental stress often manifests through physical
symptoms [25]. For instance, stress can cause headaches, muscle
tension, or gastrointestinal discomfort [17, 73]. Few studies have
explored embodied methods that encourage individuals to connect
with their bodies, express bodily sensations, and communicate
stress-related manifestations.

For adolescent girls, stress often exacerbates bodily symptoms
[56]. These manifestations may include challenges related to men-
struation, such as irregular cycles or heightened premenstrual syn-
drome (PMS) symptoms, underscoring the necessity of involving
the body as a channel to explore and address stress. At the same
time, menstrual-related stress is often difficult to disclose due to
taboos and stigma surrounding menstruation [9]. Andalibi et al.
highlighted how young women frequently avoid disclosing stigma-
tised experiences, such as those related to reproductive health, on
social media [4]. These barriers to open self-expression underscore
the importance of creating safe and supportive environments where
adolescent girls can explore and communicate their embodied ex-
periences of stress.

Given the embodied nature of stress, such an approach holds
promise for fostering self-disclosure, particularly among adolescent
girls. Motivated by this gap, our study aimed to explore an embodied
approach that leverages the body as a medium to probe and support
stress-related self-disclosure in adolescent girls.

2.3 Soma Design as an Embodied Approach
With the emergence of “somatic turn” in third-wave HCI, interac-
tion design is incorporating embodied approaches such as soma
design to explore bodily experience [37]. An embodied approach in
design emphasises the lived, felt experience of the body as central
to understanding and shaping interactions with technology[16].
Soma design builds upon this perspective by engaging designers
and participants in deep, reflective bodily engagement throughout
the design process. Rather than relying solely on cognitive or verbal
expression, soma design invites individuals to attune to subtle bod-
ily sensations, using these as sources of insight and inspiration[29].
Both perspectives recognise the body as a site of knowledge and
expression, positioning it as an essential participant in the design
process, particularly when addressing intimate or sensitive topics
such as stress or well-being.

Soma design is characterised by its focus on bodily sensation
as the starting point, guided by reflective bodily explorations, and
grounded in enactive practices that deepen bodily awareness[29].
We draw inspirations from soma design research projects led by
Søndergaard et al., who facilitated embodied ideation in the con-
text of interaction design for adolescent girls’ sensitive menstrual
experiences through an participatory and embodied approach[65],
and from Segura et al., who introduced embodied sketching, a
practice that engages participants’ situated bodily experiences to
generate and explore design ideas[39]. These prior works informed
our understanding of how an embodied approach can support self-
disclosure, particularly in sensitive contexts, and laid the foundation
for our application of soma design in addressing stress.

Soma design often relies on the use of embodied probes to access
and explore individuals’ lived bodily experiences. Unlike traditional
cultural probes [24], design probes [74] and material probes [31],
embodied probes are specifically designed to elicit bodily sensations,
helping participants reflect on how experiences are felt through
the body. Commonly used probes in soma design include body-
based practices like body mapping [5] and tangible body maps [43],
enabling closer self-observation and awareness of the body, demon-
strating the intertwined nature of embodied interaction [30]. Soma
design guided the development of our workshop activities, acts
as a bridge to self-disclosure by first helping participants become
aware of their bodily sensations, then encouraging them to express
these experiences through various forms, ultimately connecting
embodied feelings with personally meaningful solutions.

Although there is increasing interest in HCI regarding the com-
munication of embodied experiences via creative and tangible meth-
ods [11], more research on how to leverage the body as a proactive
agent to promote mental well-being is still needed. The use of soma
design as an embodied approach for stress self-disclosure, while
promising in HCI contexts, has been insufficiently explored. This
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study aims to contribute to existing research by exploring a soma-
based approach to promoting stress-related self-disclosure through
embodied methods with adolescent girls.

3 Overall Methods
3.1 Research Aim and Methods Overview
The overall aim of our research is to support adolescent girls in
stress self-disclosure through an embodied approach, which lever-
ages the body as a medium for understanding and expressing stress.
To achieve this goal, we first conducted a pilot workshop with six
adolescent girls (aged 18–19) to explore potential embodied meth-
ods that could inform this approach (see section 4). Through this
workshop, we gained key insights into: (1) designing more detailed
body-examining experience to support participants to fully engage
with their bodies; (2) incorporating multiple modalities to better
express bodily sensations; and (3) introducing diverse activities
and tools to help them craft interactive solutions for their stressed
bodies.

Building on these insights, we iterated and implemented Embod-
ied Probes (see section 5), a co-design workshop involving nine ado-
lescent girls (aged 15–18). Participants engaged with their stressed
bodies through body-scanning instructions, expressed their bodily
sensations using body mapping (in visual forms), tangible mate-
rials, and verbal communication, and leveraged their embodied
experiences to address personal stress using an interactive toolkit.
Throughout this process, we collected various materials created by
participants, including drawings, clay sculptures, wearable proto-
types, and interview data.

Finally, we analysed the collected materials using thematic anal-
ysis to address our research questions (see section 6). For RQ1, our
findings demonstrated how the workshop facilitated a series of
body-centric experiences that supported self-disclosure. These ex-
periences included engaging with and feeling bodily sensations as
a foundation for self-disclosure, enabling self-expression through
multimodal channels, and leveraging the crafting process to delve
deeper into why and how adolescent girls address stress using their
bodies as a medium. For RQ2, we uncovered the somatic symptoms,
sources, and coping strategies of stress that were disclosed during
the workshop. These findings serve as the foundation for the design
implications discussed in section 7.

3.2 Ethical Considerations for Participants
Recruitment

For participant recruitment, we first adhered to the WHO’s def-
inition of adolescence as the life phase between 10 and 19 years
old. Given that the likelihood of mental health disorders peaks in
the 15–19 age group [44], we focused our study on adolescent girls
within this age range. As mentioned earlier, in China, girls in this
group often face significant academic pressure, especially as they
prepare for the college entrance exam, typically taken at the end of
their third year in high school.

Since our target group included participants under 18 years old
and the research involved sensitive topics, we placed particular
emphasis on ethical considerations throughout the recruitment
process. We developed a research protocol in close collaboration
with the partner high schools, ensuring that parental consent for

participants under 18 was obtained through the schools. We pri-
oritised participants’ consent and agency. Before each workshop,
we thoroughly explained the study protocol to all participants and
obtained their informed consent, and also confirmed that none of
the participants had identified mental disorders. After each work-
shop, we maintained close communication with the schoolteachers
to ensure the participants’ wellbeing. This study received ethics
approval from the first author’s institution.

3.3 Positionality
The authors of this research are cisgender women, aged between
21 and 36, from China and the UK. All authors have personal expe-
rience as adolescent girls and have encountered various forms of
stress. For most authors, their formative years took place in China,
allowing them to share a similar cultural background with many
participants. This shared context, along with past experiences of
stress, helped us relate to and empathise with the participants in
our workshops. To further enhance our understanding, we engaged
in meditative exercises before and during the research process to
increase our bodily awareness and better comprehend the body-
related self-disclosures shared by the participants. We also reflected
on how our past experiences, particularly the intense academic
stress we once faced, might unintentionally lead to an overem-
phasis on academic stress in our interpretations. To mitigate this
potential bias, we held regular meetings to discuss and critically
reflect on how our positionality might shape our findings, ensuring
a more balanced and nuanced analysis.

4 Pilot Workshop
This section presents a pilot workshop with female adolescents that
served as a preliminary study. Insights from this workshop informed
the development of the Embodied Probes workshop, which aimed to
facilitate peer-to-peer sharing and sense-making around embodied
experiences of stress.

4.1 Workshop Protocol
4.1.1 Participants. Six adolescent girls (aged 18–19, all self-identified
as cisgender women) participated (named M1 to M6) in our pilot
workshop. The participants were recruited through an open call
posted on a popular social media platform in China. Each partici-
pant received a compensation of 30 Chinese Yuan upon completing
the workshop.

4.1.2 Procedures. The workshop took place in a lab space featuring
a large table where workshop materials were arranged. Participants
sat in a circle around the table, fostering a sense of community
and open communication. Two authors co-facilitated the workshop,
introducing the procedures and protocols to all participants at the
beginning. The workshop lasted 90 minutes and consisted of the
following three sessions (see Figure 1):

We followed a typical soma design pipeline comprising discov-
ery, appreciation, and design, guiding participants to first notice
their bodily sensations, then deepen their awareness through re-
flection, and ultimately translate these insights into tangible design
outcomes.

Session 1. Identify Stress Symptoms: Participants were en-
couraged to use a wooden artist figure and pink dotted stickers to
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mark the areas where they experienced stress symptoms. As they
placed the stickers, they shared their stress symptoms with the
group. The purpose of this session was to help participants explore
their bodily sensations of stress and encourage their self-disclosure
simultaneously.

Session 2. Share a Stress Event Relating to Symptoms: The
participants were then asked to share a recent experience of stress
relating to the symptoms identified in Session 1 in detail, including
the sources of stress and their coping strategies. After sharing,
they were prompted to ring a crystal singing bowl to help restore
mental wellness. This session was designed to explore whether the
exploration of bodily sensations could better support self-disclosure
of stress.

Session 3. Curate Stress-relief Method: Finally, participants
had the option to curate and engage in a stress-relieving activity
using the probes, which included materials such as collage supplies,
sheets of felt, clay, sewing tools, and more. This activity encouraged
participants to design personalised stress-relief methods for the
stressed bodies they had identified.

4.1.3 Data Collection and Analysis. Theworkshopwas video-recorded
to capture participants’ thoughts on the workshop activities and the
stress-related information they self-disclosed. Following the work-
shop, individual interviews were conducted and audio-recorded to
gather participants’ reflections on the workshop and their percep-
tions of their bodies during and after the session. All recordings
were transcribed, and an open coding process was independently
conducted by two authors. Through an iterative process, discussions
were held to reach consensus. The analysis focused on participants’
comments and suggestions for each session to better inform the
iteration and design of the main workshop (Figure 1).

4.2 Findings from Pilot Workshop
First, participants’ feedback indicated that using the body as a
medium to explore and disclose their stress was an interesting and
novel experience that they had not encountered before. They also
expressed enthusiasm and expectations for future workshops of
this kind. Additionally, our analysis identified three overarching
themes related to the three workshop sessions, which were crucial
in shaping the design of our subsequent workshop.

4.2.1 Expectation for a More Detailed Experience to Feel the Body.
In Session 1, we used a wooden artist figure to help participants
examine different areas and relate them to their own bodily sensa-
tions. This approach allowed participants to engage with and feel
their bodies, helping them identify somatic symptoms of stress they
had not noticed before. For example, M2 noted: “I’ve never really
paid attention to my body like this before. I noticed discomfort in
several areas, especially my neck. I used to think it was just because
of poor sleep.” However, participants also suggested incorporating a
more detailed examination of their bodies. For instance, M4 shared:
“Focusing on my body helped me better understand and share my
feelings. Connecting with the physical sensations allowed me to reflect
on what might have caused the discomfort. Listening to others talk
about their stress also helped me gain a clearer understanding of my
own bodily experiences.”

4.2.2 Expectations for More Channels to Support the Expression
of Bodily Experience of Stress. We found that during Session 2,
participants tended to share stress events that were related to the
bodily sensations they identified in Session 1. For example, M1
shared: “When I have a lot of assignments, I stay up late. The lack of
sleep causes me to experience chest pain and palpitations.” However,
many participants expressed that it was difficult and challenging
to fully articulate how their bodies felt and to clearly convey their
inner feelings and thoughts verbally. For instance, M4 said: “I don’t
know how to say this, but there’s a strange feeling in my wrist. I need
to sit here and twist it a bit to feel more comfortable.” Similarly, M3
mentioned: “I know that every time I’m stressed out, I get back pain.
But it’s hard to describe the feeling through words, and sometimes it’s
difficult for me to locate the exact area of the pain. Often, my entire
back hurts.” These comments inspired us to consider incorporating
more nuanced methods to help participants better articulate and
express their bodily experiences of stress.

4.2.3 Expectations for Tangible Interactions with Bodies through
Self-Crafting. In Session 3, we found that craft-based activities were
effective in relieving stress for our participants. Specifically, activ-
ities such as sewing, sculpture-making, and needle felting were
reported as useful methods. For example, M3 noted: “During the
collage-making process, I felt very immersed and engaged, which
helped relieve my stress.” In addition, participants expressed their
expectations for interactive prototypes that could engage more
directly with their bodies. M5 shared: “I hope there could be smarter
wearable devices to detect my stress. The smart band I use now doesn’t
work well for me; whether I’m relaxed or stressed, it always shows a
moderate level.”

In summary, the pilot workshop helped us identify key design
considerations for the following Embodied Probes workshop: (1)
designing more immersive and detailed body-examining sessions
to encourage participants to fully engage with their bodies; (2)
incorporating additional channels to support the elicitation of bod-
ily sensations and related stress experiences; and (3) integrating
more interactive and tangible tools to enable participants to craft
personalised stress-relief solutions.

5 EMBODIED PROBES WORKSHOP
Based on the findings from our pilot workshop, we further devel-
oped the main workshop named Embodied Probes. By facilitating
more detailed examinations of bodily sensations and offering more
channels for expressing these sensations, the main workshop aims
to: (1) scaffold how embodied approaches can support adolescent
girls in stress-related self-disclosure, and (2) reveal richer empirical
insights into the stress experiences of this group.

5.1 Participants
Information about the workshop was published on a social media
account run by a local high school. The call was open to any ado-
lescent based in Shanghai who identified as female and was aged
15-18 years old. A snowball sampling method was initiated by the
Deputy of Art from the school, and a total of nine participants were
recruited (P1-P9). The participants were from three different school
years and are partially familiar with each other depending if they
were in the same year. They attend school from 8 a.m. to 5 p.m.
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Figure 1: Iteration between pilot workshop and Embodied Probes workshop.

on weekdays and typically have at least four hours of homework
after school. They also take extra lessons during weekends and
holidays. At the end of the workshop, participants were given the
opportunity to choose a gift they liked, valued at 50 Chinese Yuan.

5.2 Workshop Design and Protocols
5.2.1 Overall Considerations. The main workshop was conducted
over two days with nine participants and was facilitated by the first
author along with four co-authors. In designing the workshop, we
carefully considered the characteristics of adolescent girls and the
goals of our study. We emphasised that the purpose was to listen
and understand, not to evaluate, and participants were given full
autonomy over what they chose to share at any time. To create a
safer and more comfortable environment for open expression, no
boys were included in the workshop, reducing the influence of the
male gaze and the potential discomfort around discussing embodied
or taboo experiences. Additionally, two co-authors close in age to
the participants were involved to foster relatability and reduce the
perceived authority gap. To avoid associations with academic stress,
the workshop was held in a lecture theatre that was intentionally
arranged to feel more relaxed and less like a traditional classroom.

5.2.2 Workshop Protocols. Guided by the overall considerations
mentioned above, we structured the workshop into a series of
detailed sessions, accompanied by specific design considerations.

Session 0. Warm-up: Before the official start of the workshop,
the facilitators arrived early to prepare the space and welcome par-
ticipants as they arrived. During this informal period, facilitators
engaged in casual conversations with participants, such as introduc-
ing ourselves, asking about recent movies or books they enjoyed,
and other everyday topics. As participants settled in, they were
free to enjoy the snacks we prepared, and the conversations often
happened while eating together. This gentle, unstructured interac-
tion helped ease any initial nervousness and allowed facilitators to
begin building a foundation of trust and familiarity. We intended to

use this informal rapport to set a supportive tone for the rest of the
workshop and contributed to a more relaxed and open atmosphere.

Session 1. Introduction: Our workshop began by establishing a
shared understanding. We first introduced basic concepts related to
mental health and stress, emphasising that stress is a normal and
valid emotional experience. We also introduced the idea of the body
as an active participant in emotional expression, discussing how
emotions are often manifested through bodily sensations. Through-
out the introduction, we emphasised that all feelings and ideas
were welcome, and that the workshop was a non-judgmental space.
Perceived Stress Scale (PSS-10) [12] was used to assess participants’
perceived stress levels prior to engaging with the Embodied Probes.

Session 2. Body Scanning and Body Mapping: In this session,
we aimed to help participants locate the sources of their stress and
establish communication channels with their bodies, therefore re-
connecting with their stressed bodies and opening up themselves
of self-disclosure. Inspired by the embodied probes used in soma
design, we first facilitated a body scanning exercise to support par-
ticipants in connecting with and sensing their bodies. Recognising
that adolescent girls may find it challenging to verbally articulate
internal sensations or emotions, we incorporated body mapping
[5] as a way for them to visually express their bodily experiences.
Participants were also invited to create clay sculptures, a form of
tangible body map [43] based on specific felt experiences, allowing
for a more tangible and material exploration of stress. These visual
and tactile activities supported the processes of visualising, reflect-
ing, and expressing on internal feelings. We further detailed these
embodied methods in subsection 5.3.

Session 3. Focus Group: After helping participants tune into
their bodies through a body-scanning exercise and encouraging
them to reflect on their felt bodily sensations, they were guided into
a focus group discussion to share their thoughts and feelings around
stress. To create an open and safe communication environment, we
emphasised that there were no right or wrong answers, and that all
experiences were valid. Participants were reminded that they could
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Figure 2: Embodied Probes Workshop Sessions.

choose how much to share, and that listening was just as valuable
as speaking. To create an open and safe communication environ-
ment, the nine participants were invited to sit in a circle during
this session. We followed practices for conducting research with
adolescents and encouraged our participants to take on the role of
co-researchers [38]. The focus group was divided into three parts
and in each part, participants switched between the roles of facilita-
tor, interviewee and observer. The goal here was to encourage the
girls to practice qualitative inquiry (e.g., focus groups) with their
peers, thereby developing their confidence and encourage them
to conduct their research on their own one day. The focus group
discussions centred around the girls’ personal experiences of stress,
how stress manifests in their bodies, the contexts in which these
sensations arise (such as school or family settings), and the ways
they currently cope with or respond to these embodied feelings.

Session 4. Brainstorming:Drawing upon the embodied ideation
process engages young participants[39], the focus was on using
design activities as a means to facilitate self-disclosure for stress,
rather than as a goal in itself. The session aimed to help participants
engage with and express their experiences of stress in a tangible
way. Each group was given a sheet of A0 paper to draw their con-
cept maps and sketch their ideas. A series of games were played
before the standard routine of brainstorming in design thinking
was followed [22]. By the end of the session, participants selected
their top three ideas, which were further developed on the second
day of the workshop.

Session 5-6. Design for Stress Management (Fabrication and
Presentation): Inspired by a participatory soma design project in
which adolescent girls designed menstrual technologies for their
newly-menstruating bodies [65], the goal of the final sessions was
to offer adolescent girls an opportunity to realise their ideas for ad-
dressing the stress they perceived. The design activities were used
as a means to deepen self-disclosure and explore coping strategies.
By the end of day two, the three groups had presented fully func-
tioning prototypes, accompanied by their posters. The presentation

concluded with each participant awarded with a certification of
design and research skills that they learned at the workshop.

Follow-up Interviews: Follow-up interviews of the Embodied
Probes workshop were conducted by three authors with all work-
shop participants in a café near the school campus a week after the
workshop. The aim was to evaluate both the overall workshop de-
sign and the embodied methods used throughout the two-day work-
shop. The initial set of questions teased out general feedback about
the two-day workshop, including inquiries about their favourite
sessions or activities and the reasons behind their choices, as well
as their reflection on the workshop experience.

5.3 Embodied Probes in the Workshop
Embodied probes are tools and practices designed to elicit bodily
sensations and foster reflective awareness, serving as a means to
access, explore, and express participants’ lived experiences of stress.

5.3.1 Body Scanning. Participants started to connect with their
bodies through body scanning. We emphasised that there were
no right or wrong feelings, encouraging participants not to judge
themselves during the scanning process. Then, the participants
were invited to lie down on yoga mats. They were then guided
through a body scanning exercise via a pre-recorded audio1. The
soft lighting and calm tone of the audio were designed to foster a
sense of relaxation, allowing participants to let their guards down
and become fully at ease. The audio lasted for 13.5 mintues, and it
involved the whole body scanning.

5.3.2 Body Mapping and Tangible Body Mapping. Based on the
detailed examination participants engaged in during the body scan-
ning, they were then encouraged to visualise their bodily experi-
ences through drawing and share their creations with the group.
Each participant was provided with a sheet of paper featuring front
and back outlines of a human body, along with coloured pens. The
body mapping exercise served three key objectives as a generative

1https://b23.tv/qqE9sbn
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tool [5]. First, it allowed participants to focus on their bodily expe-
riences, heightening body awareness. Second, it helped to establish
a communication channel between participants and their stressed
bodies. Finally, the bodily experiences captured through the body
maps served as a source of inspiration for the participants in design
and making process.

Immediately after the creation and presentation of the bodymaps,
we encouraged participants to focus on a specific bodily experience
illustrated on their body maps and transform it into a sculpture.
For this, we used an open-ended tool called tangible body mapping
[43]. Participants were provided with coloured clay and basic sculpt-
ing tools. Once they completed their sculptures, they shared their
insights and reflections with the group, and follow-up questions
were asked to explore their decision-making processes—such as
their choices of colours, forms, and the content of the sculptures.
Tangible body mapping enabled participants to delve deeper into
their body awareness and evoke more meaningful content. This
approach sparked a somatic dialogue, allowing participants to rein-
force and express their nuanced bodily experiences through the act
of crafting.

5.3.3 Expressive Making. Following a brainstorming and ideation
session inspired by prior embodied methods, participants were in-
vited to give physical form to their personal reflections on stress.
The goal of this hands-on activity was to use the act of making as
a means of self-disclosure by externalising participants’ internal
experiences through design. To support this expressive process, we
provided a range of materials, such as felt sheets, T-shirts, threads,
sewing kits, and more. Participants were also encouraged to explore
embodied technologies, such as wearables and tangible interactions,
as expressive elements in their designs. Informed by Design Consid-
eration 3 from the pilot workshop, the construction toolkit “EmTex”
[75], featuring embroidered textile-based wearable modules, was
made available to help prototype concepts. These smart textile
sensors, along with technical guidance, enabled participants to ex-
plore how stress might be represented or sensed through the body.
Overall, the focus of this session was on supporting participants
in articulating their lived experiences of stress through creative,
bodily-engaged forms of making.

5.4 Data Collection and Analysis
Audio recordings from all Embodied Probes workshop sessions and
follow-up interviews were transcribed and anonymised for analysis.
In addition to verbal data, we collected visual and tangible artefacts
created by participants, such as body map drawings, clay sculptures,
posters, and concept maps. These artefacts were treated as part of
the qualitative dataset and analysed alongside participants’ verbal
descriptions and reflections.

We employed an inductive thematic analysis approach [8] to
examine the full dataset. Two authors independently familiarised
themselves with the transcripts and contextual notes accompanying
the visual and tangible artefacts, then conducted initial coding
separately. Throughout the process, the coders met regularly to
compare interpretations, resolve discrepancies, and collaboratively
refine a shared codebook. Through iterative discussions, related
codes were grouped into broader thematic categories that captured
key patterns in the data. Final themes and subthemes along with

concise definitions are presented in the codebook (see Table 1).
These include themes such as “safe space for bodily awareness”,
“somatic symptoms of stress” and “sources of stress, etc. Additional
meetings were organised with Author 2 to review the themes in
relation to participants’ accounts.

6 Findings
In this section, we present findings and observations from the main
workshop in response to our two research questions. For RQ1, we
detail how an embodied approach can facilitate stress-related self-
disclosure among adolescent girls. For RQ2, we identify the somatic
symptoms, perceived sources, and coping strategies of stress that
were disclosed by the participants.

6.1 Supporting Stress-related Self-disclosure
through an Embodied Approach (RQ1)

In our workshop, the embodied approach was implemented through
various methods such as body scanning and visual or tangible
body mapping. Our analysis revealed how these methods collec-
tively supported stress-related self-disclosure among adolescent
girls. Specifically, the process of self-disclosure began with the cre-
ation of a safe space where participants could explore and connect
with their bodily sensations. After helping them engage with their
bodily sensations through scanning, the body mapping activities
prompted them to reflect on their embodied experiences, which in
turn facilitated verbal expression of their stress-related thoughts
and feelings. Finally, by encouraging participants to care for their
bodily experiences through hands-on crafting activities, they were
further supported in articulating their desired ways of coping with
stress. Below, we present our detailed findings.

6.1.1 Encouraging Bodily Awareness Through Safe and Immersive
Experiences. Working with the body can sometimes make people
feel vulnerable. To foster a sense of safety in the workshop, we de-
liberately included only girls as participants. Our analysis revealed
that such consideration created a comfortable environment where
participants would feel more at ease. For example, P8 shared in the
follow-up interview, “If there are boys around, I would actually feel
more stressed, but with just girls, I would feel much more at ease.”
Feeling safe was foundational as it help participants begin to open
up and reconnect with their bodies.

Besides, we found that the dimmed lights, yoga mat, quiet en-
vironment that we carefully curated during the body scanning,
created a calm atmosphere that encouraged fully immersed in the
experience. As one participant noted: “It’s about allowing yourself
to fully experience it, feeling completely immersed and satisfied. You
can also explain why it’s called a ‘feeling’—because the emotions are
heightened to the fullest.” (P6, follow-up interview) Through this
immersive activity, the participants gradually began to reconnect
with their bodies, allowing themselves to feel the stress and tension
that had been building up.

6.1.2 Feel and Connect to the Stressed Bodies though Somatosen-
sory. Our findings revealed that many participants rarely engage
with their bodily sensations in everyday life, often due to the
pressure of intense academic routines. As one participant shared:
“You rarely take the time to sit quietly and observe your body.” (P4,
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RQs Themes and Definitions Subthemes

RQ1: Supporting Stress-related
Self-disclosure through an Em-
bodied Approach

Safe Space for Bodily Awareness: An environment where
individuals feel secure to explore and connect with their bod-
ily sensations.

Sense of safety
Immersed experience

Feel and Connect with Stress: Using bodily awareness
techniques, like body scanning, to recognise and engage with
the bodily sensations of stress.

Rarely engage with bodily sensations
Aware of bodily experience

Self-Disclosure of Stress: Expressing and revealing stress-
related bodily sensations using visual representations and
tangible objects.

Visual or tangible forms
Metaphorical imagery

Body-Based Stress Intervention: Using body-based inter-
ventions to address and reduce stress that has been identified
or expressed.

Body as medium

RQ2: Self-disclosed Dimen-
sions of Stress

Somatic Symptoms of Stress: The physical manifestation
or bodily expression of stress.

Chronic pain
Gastrointestinal symptom
Musculoskeletal symptom

Sources of Stress: Factors, situations, or events that trigger
stress in individuals.

Academic stress
Interpersonal stress
Stereotype threat
Body image
Family dynamic

Means of Relieving Stress: Coping mechanisms or strate-
gies individuals use to manage stress.

Relaxation object
Sensory modality
Creative activity

Table 1: The codebook

follow-up interview). Through somatosensory methods such as
body scanning, the participants began to become more aware of
various bodily experiences, including sensations of pain, numb-
ness, and comfort. The participants noted that body scanning give
them the opportunities to notice their bodies. One participant re-
ported the sensation of having a shackle around her neck, as her
neck felt immobile when the body scanning facilitator guided the
scan through that area, indicating the tension caused by stress. (P1,
body mapping exercise) These moments of embodied awareness
served as a foundation for later self-disclosure, helping participants
articulate how stress was experienced and held in the body.

6.1.3 Self-disclose the Bodily Sensations of Stress through Visual and
Tangible Ways. Our findings show that embodied methods such
as body mapping and tangible sculpting supported participants
in translating their bodily sensations of stress into visual and
material forms. This process of externalising internal experiences
enabled participants to move beyond purely verbal modes of self-
expression and provided alternative channels for self-disclosure. As
P5 described: “Being able to visualise what was observed and present
it in front of me felt quite magical. It felt like moving from a sensory
experience to something visual, something tangible.” Our analysis
revealed that these alternative modes of expression supported self-
disclosure in several interconnected ways.

First, the creation of these artefacts served as a form of embodied
reflection, allowing participants to engage more deeply with their

lived experiences of stress. As they worked on their body maps,
they began to interpret bodily sensations in relation to personal
memories or habitual conditions. “Since I’ve been doing homework
for a long time and my posture hasn’t been very good, I developed a
‘buffalo hump’2. My buffalo hump has always been painful, and as
she (body scanning facilitator) was talking about it, I could feel the
pain even more.” (P9, body mapping exercise) In such moments, the
representations of bodily sensations became a prompt for further
verbal and emotional articulation.

Additionally, we noticed that participants frequently drew on
metaphorical imagery to express their embodied sensations, us-
ing recurring visual elements to represent difficult-to-describe feel-
ings. For example, with the body maps, three participant used par-
allel and consecutive lines to illustrate the feeling of stiffness, while
three others used lightning shapes to manifest the numb feeling
(Figure 3). Two participants used dots to convey a tingling sensa-
tion during the workshop: “My whole foot just feels like it has ants
crawling on it.” (P5, body mapping exercise) These metaphors were
also present in the tangible body mapping activity. In the sculptures
created for tangible body maps (Figure 2, S2), the representation
involved greater emphasis on form and materiality compared to
traditional body maps (Figure 4). For instance, P3 shaped a statue
of herself to express the emptiness of her mind: “[. . . ]it feels like

2A buffalo hump is a buildup of fat in the upper back and neck, causing a hump-like
shape.
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mushrooms growing on my head, and then underneath it has eight
legs, and I felt like I’m turning into an octopus.” (P3, tangible body
map exercise) Metaphors like mushrooms growing and turning into
an octopus exhibit strong embodied qualities (Figure 5).

6.1.4 Leverage the Body to Intervene Disclosed Stress. Participants
used their bodies as a medium to express and share stress experi-
ences, which supported the creation of three wearable stress-relief
prototypes. Each design was grounded in a disclosed stressor and
aimed to amplify a specific pleasant bodily sensation as a form of
emotional support. The embodied making process with the Em-
Tex toolkit helped participants externalise internal stress through
physical forms, making it easier to share personal experiences and
reflect on them together. Two prototypes, “Hell Girl” (Figure 6, left)
and “EmoMic” (Figure 6, right) linked the action of squeezing to
sound generation, which participants identified as the most stress-
relieving behaviour. For a full description of the prototype, please
refer to the appendix.

At the same time, we also found that when participants acted
as the designers, they had more opportunities to disclose about
their stress because they need to explain their ideas or justify their
design decisions to others. For example, one team designed a T-shirt
that could be played as a guitar (Figure 6, middle). P5 explained
their insights towards stress-relief: “We designed this wearable to
help release stress. We noticed that when people feel stressed, they
often turn to auditory experiences for comfort and healing. So, we
decided to combine auditory elements with clothing to create an inte-
grated solution.” We found that during the ideation and fabrication
process of the prototypes, the participants constantly disclosed
more about stress when they work with their teammates. These
hands-on activities used making as an expressive tool to facilitate
self-disclosure.

In summary, our embodied approaches to stress self-disclosure
provide a holistic way to communicate about stress, bridging the
gap between mind and body. These methods help individuals, es-
pecially adolescents who constantly had their feelings ignored by
themselves, to externalise and make sense of their lived experience
of stress, offering a powerful approach for expressing and coping
stress.

6.2 Self-disclosed dimensions of Stress (RQ2)
Through an embodied approach, adolescent girls disclosed different
dimensions of stress, including somatic symptoms of stress, sources
of stress and means of relieving stress. Our analysis shows the
unique characteristics of adolescent girls’ stress and the potential
of these insights to inform interventions for stress-related mental
well-being. Below, we present our detailed findings.

6.2.1 Somatic Symptom of Stress. The first dimension of stress
self-disclosure that could be self-disclosed via embodied approach
is somatic symptom of stress. The most commonly experienced
somatic symptom of stress disclosed by our participants was pain.
A total count of 21 cases of pain were identified across our dataset.
These included chronic pain such as lower back, shoulder and neck
pain. Three participants reported that they suffered from multiple
kinds of pain when facing stress: “I have migraines, normally on

the left side. Sometimes my whole face aches. [. . . ] My stomach aches
before exams, it is a kind of twisted pain.” (P6, focus group session).

Gastrointestinal symptoms, such as stomach pain, loss of
appetite, and nausea, were also experienced by several participants.
“I had a psychological consultation, and the therapist told me that
when people are under a lot of stress, their first reaction is often
physical, particularly in the stomach. For example, they might lose
their appetite, and in more severe cases, they may feel like vomiting.”
(P3, focus group session) Two other participants acknowledged
these gastrointestinal symptoms.

Musculoskeletal symptoms such as stiffness in the shoulders
and neck was also commonly reported as somatic symptoms to-
gether with numb body ends (Figure 3, upper-left corner). Other
reported somatic symptoms included cramps, menstrual disorders
and proprioceptive dysfunction in the context of stress: “When I
feel my knees, it feels like my two knees are not the same length;
they’re just not in the right place, they’re not symmetrical.” (P7, body
mapping exercise). We found that stress not only triggered somatic
symptoms but also made participants feel less in control of their
bodies,as these physical manifestations are closely tied to emotional
distress and affect how adolescents perceive and relate to their own
bodies.

6.2.2 Sources of Stress. The second dimension of stress self-disclosure
concerns the sources of stress. Academic stress was the most fre-
quently mentioned, with participants also revealing peer pressure,
parental expectations and self-esteem issues under this theme. One
participant described her embodied experience of feeling sick whilst
taking a math exam: “When I got to question 12, I thought that ques-
tion was so disgusting, and said to myself, how could anyone come
up with a question like that, [. . . ]Then I started to feel like vomiting,
and my whole body was very dizzy.” (P9, focus group session) P9’s
experience illustrates how her entire body was engaged, communi-
cating the embodied quality of the lived experience of stress. When
recounting her experience, P9 also went through an embodied in-
terpretation process: she described a feeling of disgust towards the
exam question, which was transformed into actual physical dis-
comfort. Another interesting finding from the participants’ stress
self-disclosure is that their own expectations were mentioned more
frequently than parental expectations as a source of stress. “The
less hope your family has for you, the more pressure you feel, like
a rebellious urge. You want to prove them wrong, and in doing so,
you place pressure on yourself. This kind of pressure, where there’s
no direct pressure from others but it feels overwhelming, is actually
the most devastating.” (P4, focus group session) Participants tended
to put pressure on themselves instead of receiving pressures from
their parents, as parental expectations can be implicit and have
been internalised by participants.

Interpersonal stress as a source of stress was coded 11 times in
our database. Several participants shared a common fear of being
excluded by their peers, which increased their interpersonal stress.
This is illustrated next in an academic context where the pressure
from peer relationships made the situation more intricate: “Someone
who works hard alone might be isolated. For example, when I study
vocabulary by myself, people start talking about me, mocking me,
saying I’m ‘overcompetitive’ and that I’m pressuring them to compete
as well.” (P9, focus group session)
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Figure 3: Similar metaphorical imageries identified on body maps.

Participants also disclosed several other significant sources of
stress including stereotypical view, body image, and family dynam-
ics. Several participants shared that they experienced stereotype
threat in the school context associated with underperformance
and under representation, a psychological phenomenon that has
been documented before in mathematics and science fields [46]. For
example, when we first approached the school with our workshop
proposal, the teachers asked if we intended to involve the boys, as
they believed the girls were not good at programming and that the
boys could provide assistance. In the Embodied Probes workshop,
participants also reported that one of their teachers holds stereo-
typical view towards girls, which was summarised as followed : “If
you outperform boys in exams, it’s because you’re lucky; if you don’t,
it’s because you deserve it.” (P4, follow-up interview) We found that
such stereotypical views diminished girls’ agency, which in turn
affected their stress levels.

The participants are also under societal pressures regarding ap-
pearance. They are worried if they fail to meet social standards of
beauty, which is influenced by mass media and pop culture. In the
tangible body mapping exercise, one participant stated that she had
her focus on her hip: “Because I felt that my focus was on my hips the
most, I shaped it into something like a skirt.” (P8, tangible body map
exercise) The embodied methods later helped her to disclose her
stress towards her body image:“I experience body image anxiety
because some of my friends are very slim and don’t have a little belly.
But I feel like my stomach is large, and every day I tell myself I need
to lose weight. However, in reality, I can’t seem to take action, so I still
feel a lot of pressure.” (P8, follow-up interview) In our workshops,

we found that participants tended to make comparison with their
peers, leading to dissatisfaction of their own body image, which in
turn increased their anxiety.

Some participants who have younger siblings also reported un-
comfortable family dynamics as a source of stress. Their parents
expected them to meet the needs of younger siblings: “Right now, I
am teaching him to study, and in the future, I may have to support his
education.” (P4, focus group session) Although later the participant
clarified that her parents might not be serious about this, she still
felt obligated to meet the family expectations. Other participants
explained that their parents expected them, as the older child, to
serve as a role model for their younger siblings.: “There is a younger
one at home, my little sister, so I definitely have to set a good exam-
ple for her because my sister doesn’t like studying. That’s why my
mom wants me to study well to show her.” (P5, focus group session)
Overall, participants reported their feelings of having to take on
educational responsibilities, which contributed to their stress.

6.2.3 Means of Stress Relief. The last dimension of stress self-
disclosure focuses on stress relief. Here we focus on the non-verbal
means of stress relief. We focus on the means that are closely re-
lated to embodied experience, emphasising the means that reflect
how stress is felt and expressed through the body. Haptic qualities
of relaxation objects were highly valued for their ability to sup-
port stress relief. For example, several participants introduced their
“Abebe” that help them reduce stress. Abebe is a recent Chinese
internet meme referring to objects that provide emotional support
and have accompanied someone for a long time. P5 gave an example
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Figure 4: Body maps and tangible body maps sculpture.

Figure 5: Tangible body map sculpture by P3.

of her Abebe: “I have a Stitch plushie that I’ve been hugging since the
second year of middle school. Its stuffing has been flattened from all
the hugging, and its neck is even broken. Yet, I still need to hold it to
sleep.” (P5, focus group session) P8 added: “I think having a pet for
companionship is also wonderful. A puppy or anything fluffy would
do.” (P8, focus group session)

One modality our participants emphasised for stress relief was
tactile sensation. “I especially love large dogs because when petting
them, the sense of touch feels particularly comforting.” (P8, focus
group session) Another sensory modality identified by the par-
ticipants which supports stress relieving and relaxation was smell:
“The smell of sun-dried dust mites on quilts is the most stress-relieving.”
(P4, focus group session) She later develop this notion of using smell
to relieve stress in brainstorming with her teammates: “When ex-
periencing high levels of stress, smelling a pleasant fragrance can
provide a calming and soothing effect. Therefore, we hope to create
a device that releases a soothing scent when it detects elevated stress
levels, helping individuals alleviate their stress.” (P4-6, brainstorming
session)

Several participants also mentioned that engaging in creative
activities with their body was stress-relieving. For them, the pro-
cess of making and creating not only brought enjoyment but also
served as an effective way to manage the stress encountered in
their daily live. A few participants reflected on their making pro-
cess, pointing out that it was the immersive quality, which made
handcrafting stress-relieving. “It’s my flow moment.” (P5, follow-
up interview) The creative activities encouraged self-disclosure by
prompting adolescent girls to reflect on why and how they wanted

to address their stressed bodies, thereby further facilitating their
self-disclosure. Many of the design ideas generated in the workshop
were inspired by direct somatic reflections. One design solution (see
Appendix Figure 7, "Hell Girl"), for instance, compromised a scare-
crow toy that could be squeezed in moments of anxiety, drawing
directly from participants’ habitual gestures of clenching fists under
stress. Some participants also described a great sense of achieve-
ment upon completing a piece of handcraft. “That’s right, I feel a
great sense of accomplishment.” (P7, follow-up interview) Overall,
engaging in crafting activities in the workshop not only provided a
means of stress relief but also served to empower adolescent girls
by fostering creativity, building confidence, and offering a sense of
accomplishment.

7 Discussion
While much research on self-disclosure has focused on verbal
modalities, stress is often experienced and held in the body. This
makes embodied approaches not only relevant but essential for
understanding and supporting stress-related self-expression. In this
paper, we conducted two workshops and analysed the findings to
explore how the body, as a medium, can facilitate stress-related
self-disclosure among adolescent girls. In the following discussion,
we reflect on our approach by: 1) examining how the embodied
approach unfolded in our study, 2) offering implications and en-
couraging future research to support adolescent girls’ well-being,
and 3) acknowledging the limitations of our work.

7.1 Taking an Embodied Approach for Stress
Self-Disclosure

Previous research on stress self-disclosure has largely overlooked
the role of the body. Given the close relationship between stress and
bodily experiences, our study explored how the body can serve as a
medium for stress self-disclosure. To investigate this, we conducted
a series of workshops incorporating a range of embodied methods.
Our first key finding (RQ1) illustrates how these methods supported
and facilitated stress self-disclosure among adolescent girls.

When discussing stress, people often associate it primarily with
the mind, viewing stress through a body-mind dualism lens [72].
Stress is typically regarded as intangible and abstract. However,
through the lens of embodiment [16], we were able to uncover the
bodily dimension of stress. Following typical soma design practices,
we crafted a series of workshop activities that centred on bodily
experience, enabling adolescent girls to actively engage with and
reflect on their felt sensations. These embodied activities supported
participants in becoming more aware of how stress manifests in
their bodies, allowing them to surface and articulate bodily di-
mensions of stress that are often overlooked. Feeling the body is
fundamental to understanding and connecting with oneself. The
method we used is body scanning [55]. We hope to inform future
interactive technologies to assist people experience more
nuanced and detailed bodily feelings. Currently, most body
scanning activities involve passive listening, but with interactive
devices, individuals might be able to experience different bodily
sensations. For example, we envision wearable technologies like
smart clothing or textile-based sensors could provide real-time
feedback on muscle tension or stress, offering tactile sensations
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Figure 6: Three working prototypes created in workshops to cope with stress: (left) “Hell Girl”, a stress-relieving toy for
emotional venting through interactive squeezing by P1-3, (centre) “Riffing T-shirt”, a wearable guitar for stress relief through
auditory interaction by P4-6, (right) “EmoMic”, an interactive microphone for stress relief through playful voice modulation by
P7-9.

(e.g., vibrations or warmth) that help people better understand their
body’s responses.

In our study, bodily experience served as the foundation for
stress self-disclosure. Unlike prior work that primarily aimed to
deepen somatic awareness or enhance user experience, our goal
was to support self-disclosure. While methods such as body scan-
ning effectively facilitated rich bodily sensations, it was a challenge
to guide adolescent girls with no prior exposure to soma design
to externalise what they felt in their bodies. Besides encouraging
verbal sharing of stress, we found the body mapping method [5]
to be effective in helping participants visually represent their bod-
ily experiences. Building on previous work by Núñez-Pacheco on
tangible body mapping [43], we guided participants to focus on a
specific bodily sensation to deepen their awareness of stress in a
tangible way. Embodied methods provided the participants more
channels to communicate clearly what kind of bodily feelings one
is experiencing, helped participants articulate a range of bodily-
related somatic symptoms and lived experiences associated with
stress. Building on our findings, future research could further ex-
plore how to support body-based self-disclosure through the
design of interactive and storytelling-based tools that help
individuals externalise and verbalise their stress experiences.
Drawing inspiration from play therapy [53], where therapists ob-
serve how children interact with objects in a sandbox rather than
relying solely on verbal communication, HCI researchers could
similarly investigate more tangible and embodied approaches to
facilitate the expression of stress-related experiences.

During the body mapping process, we observed an interest-
ing phenomenon, the use of metaphorical imagery. We refer to
these patterns as embodied metaphors [15], which allowing deeper
level of self-awareness and expression, not just through words,
but through form, volume, and imaginative narrative. Participants
described their bodily sensations using vivid metaphors, such as
comparing the feeling in their feet to ants crawling or likening the
sensation in their heads to mushrooms growing. These metaphors

not only enriched the expression of somatic experiences but also
served as an accessible and imaginative way for the girls to exter-
nalise and communicate sensations that might otherwise be difficult
to articulate. While previous HCI research has explored the use of
metaphors to represent various experiences, such as learning pro-
cesses [54] or cognitive states [7], our study reveals how metaphors
can specifically be employed to connect bodily sensations. This
insight opens up new possibilities for future soma design research,
which could explore how metaphors not only help individ-
uals articulate and relate to their own bodily experiences
but also foster empathy, enabling them to connect with and
understand others’ bodily sensations.

In addition to body mapping, we also incorporated expressive
making activities into our study. Traditionally, in soma design proce-
dures, design activities are primarily aimed at generating concepts
or prototypes. However, our study highlights how such activities
can also function as a form of self-disclosure. Their designs them-
selves can also be seen as a form of intervention, suggesting a future
research direction where adolescents create personalised interven-
tions based on their own embodied experiences. The process of
justifying their design decisions became an avenue for further self-
expression and reflection. These design solutions emerged from
a process where participants were encouraged to discover how
stress manifested in their bodies. These somatic insights helped par-
ticipants articulate their psychological needs that might not have
surfaced through conventional verbal discussion alone. In this way,
the workshop outcomes affirmed the value of embodied approach
in helping adolescents externalise and design around abstract, of-
ten unspoken, lived experiences of stress. We suggest that future
research could explore how to deliberately structure design
activities as effective means for facilitating self-disclosure,
particularly in contexts involving sensitive, embodied expe-
riences.

This study extends soma design into the context of stress self-
disclosure, a domain where the connection between stress and
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bodily sensation renders embodied approaches particularly rele-
vant. In this context, soma design is not only a method of bodily
exploration but also a means to support self-disclosure. By ground-
ing expression in somatic awareness, participants are enabled to
externalise and communicate stress through tangible, embodied
forms. This approach highlights the potential of soma design to
scaffold more intentional and reflective stress self-disclosure prac-
tices. Furthermore, we argue that the act of materialising stress,
rendering it visible and shareable, can itself function as a form of
intervention, pointing to future directions for soma-based research
and design that centres on body-informed strategies for emotional
well-being.

7.2 Design Implications for Adolescent Girls’
Stress

Through the embodied methods and processes described above,
our Findings 2 (RQ2) surfaced a rich set of empirical insights re-
lated to the stress experiences of adolescent girls. Our study was
initially motivated by the lack of attention to this demographic
within HCI research on stress, and we see these findings as an
important contribution toward addressing this gap. Reflecting on
the specific stress-related experiences we uncovered, we propose
several key design implications that warrant further attention in
future research.

By focusing on the embodied experiences of adolescent girls, our
study reveals that stress-related somatic symptoms such as chronic
pain, gastrointestinal discomfort and musculoskeletal issues have
received limited attention in prior HCI research. While many HCI
studies have focused on biofeedback systems to detect and manage
stress [70, 79], somatic symptoms of stress have received relatively
little attention. We argue that the somatic symptoms disclosed
by users are a crucial dimension of stress. Therefore, future
research in stress management should further explore these embod-
ied aspects and their potential role in effective stress interventions.
We also note that while some of these somatic symptoms have
been examined in relation to older populations, such as chronic
pain among elderly users [51], they are also relevant to adoles-
cent girls. These symptoms are closely linked to the physical and
emotional transitions of adolescence, including hormonal changes,
growth-related discomfort and heightened sensitivity to body im-
age [20]. Given these distinctive factors, we suggest that future HCI
research should further investigate how stress is physically
experienced by younger populations.

Based on our findings, we identified that the sources of stress for
Chinese adolescent girls can be categorised into academic, inter-
personal, and sociocultural stress. Within sociocultural stress, our
participants disclosed experiences of stereotype threat and body
image anxiety. One important aspect is the role of stereotypes,
which has already received attention in prior HCI research [46].
Societal norms and narratives around women come with predefined
expectations, placing unique pressures and demands on adolescent
girls [33]. These stressors can sometimes cause negative impacts
on adolescent girls. For example, girls are more likely to develop
eating disorders than boys [1]. Moreover, Chinese adolescent girls
experience significant academic stress[62], further complicating
their overall well-being and placing them in a more vulnerable

position. We suggest that further research in HCI should attend
to the specific mental health needs of adolescent girls, ad-
dressing the gendered and demographic dimensions of stress
through more inclusive design approaches. Our findings fill a
gap in HCI by shedding light on the experiences of Chinese adoles-
cent girls. While these stressors may also appear in other cultures,
their forms and impacts can differ, highlighting the need for further
cross-cultural research.

Our findings on stress relief primarily focused on non-verbal
strategies, such as the use of relaxation objects, engagement with
sensory modalities, and participation in creative activities. HCI
has explored a range of non-verbal interactions related to emotion
and stress, such as affective computing [47], tangible interfaces
[2], and olfactory interactions [3]. One interesting finding was the
participants found the sense of smell stress relieving. Smell has been
linked to memory in psychological studies, with autobiographical
memories shown to be evoked by sensory cues [77]. A promising
direction for future work is to explore how these non-verbal
approaches can be thoughtfully adapted to the unique needs
and lived experiences of adolescent girls. In our study, we also
discovered that adolescent girls found creative activities effective for
stress relief. They expressed significant enthusiasm for the making
process and highlighted the sense of accomplishment they felt upon
completing the prototype. Creativity and empowerment shares a
complementary relationship [71]. In the process of designing these
solutions, participants not only explored and expressed stress in
a more holistic and tangible manner but also gained a sense of
empowerment. These findings suggest that future research could
further investigate how creative activities can be structured
to promote both emotional well-being and empowerment
among adolescent girls.

Finally, we reflect on our workshop design. We made a number
of deliberate design considerations in structuring the workshops
to specifically support the needs and characteristics of this demo-
graphic and may also offer valuable insights for future research
seeking to engage adolescent girls in stress-related discussions.
Intimate self-disclosure can have potential benefits for mental well-
being, but it can also be harmful if done in an insecure environment
[60]. To avoid triggering academic stress associated with traditional
classroom settings, the self-disclosure activities were conducted in
a lecture theatre space that was intentionally arranged to foster a
more relaxed atmosphere. Working with one’s body can also make
people vulnerable and additional considerations were needed when
planning the workshop [29]. Previous research showed that the
pressure of the male gaze can constrain women’s personal devel-
opment and may limit their ability or confidence to seek support
on personal matters [42]. Therefore, limiting participation in the
workshop to girls only helped fostering a safe environment and in
our case, participants positively commented on the absence of boys
as reported in Section 6.1.1. Here we build on previous work on in-
timate health [9, 66, 67] and offering a new case study in adolescent
girls’ mental well-being. Future research could explore how physi-
cal space, such as lighting and seating, shapes participants’
sense of safety, and examine how group dynamics and so-
cial factors, like gender composition, influence participants’
comfort and openness.
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Furthermore, we adapted a youth-centred approach and con-
sidered adolescent girls to be our co-designers/co-researchers. Co-
design methods have been widely used by researchers with pa-
tients, children, and other vulnerable groups [6, 50]. Participants
generated stress-relief ideas from their bodily experience shared at
the workshop and took part in hands-on fabrication activities to
realise their designs. Through these creative activities, the partici-
pants put themselves in the position of a designer. In the process
they need to justify their decisions, which also act as a form of
self-disclosure when solving problems. This approach encouraged
adolescent girls to open up more with their peers and achieved
greater self-disclosure at the same time. Including young people as
co-researchers on a subject matter that is important to them has
proven successful in previous research practices [38]. In the focus
group session, participants took on the role of researchers, a shift
that encouraged self-disclosure and enabled them to gather valuable
insights for this study. Involving adolescents as design/research
partners can help HCI researchers empathise with their user
group whilst developing bespoke designs that have the po-
tential to inform future interactive technologies that address
youth-centred needs.

This research foregrounds the specific experiences of adoles-
cent girls in China, a group uniquely positioned at the intersection
of intense academic pressure, evolving bodily awareness, and so-
ciocultural expectations. By focusing on this demographic, the
study surfaces distinctive insights, such as the overlooked somatic
dimensions of stress, culturally and developmentally specific stres-
sors, and the potential of non-verbal and creative strategies. These
insights highlight the need for design approaches that are both
culturally sensitive and developmentally appropriate. The work-
shop design was shaped by careful design considerations, such as
creating a non-threatening environment, avoiding potential body
image triggers, and fostering empowerment among participants
with creative activities.

7.3 Limitations and Future Work
While the Embodied Probes was successful in the workshop set-
tings, limitations such as the limited participant source (all from
schools in Shanghai) and the small sample size need to be addressed
in future research. Shanghai is an economically advanced city with
a relatively more open mindset compared to other regions in China.
Therefore, the self-disclosures made by the participants in the work-
shop may not necessarily reflect those of girls across the entire
country. Considering that the participants are partially familiar
with each other, the dynamics of whether they fully know or do
not know each other may affect the workshop outcomes, and this
requires further exploration. Another limitation is that the screen-
ing of participants’ mental status was based solely on self-reports,
even though they were confirmed by parents or teachers; future
research should pay particular attention to potential body image
and eating disorders.

As an exploratory study, we tried mainstream embodied meth-
ods such as body scanning and body mapping. While alternative
approaches may lead to different interpretations, we argue that
the overall direction of the embodied approach is valuable. Future
research could explore additional methods in this area. We aim to

further develop the Embodied Probes into a comprehensive toolkit
that not only facilitates stress self-disclosure but also supports the
broader mental well-being goals of adolescent girls. Our intention
is to deploy this toolkit with the same group of adolescents over an
extended period to gain deeper insights into their mental well-being
needs. Additionally, we aim to explore how Embodied Probes can
support the mental well-being of young people in diverse cultural
contexts. To this end, we are initiating a comparative study between
China and the UK, which we hope will provide more diverse in-
sights related to stress and help us further understand how we can
adapt embodied methods and design interactive technologies for
stress self-disclosure in different contexts.

8 Conclusion
In conclusion, this study highlights the potential of Embodied
Probes as tools for stress self-disclosure among adolescent girls
through a two-days workshop with nine participants. Our find-
ings indicate that embodied methods facilitate stress self-disclosure
across multiple dimensions, such as somatic symptoms of stress,
sources of stress andmeans of stress relief. Additionally, co-designed
interactive interventions can act as empowering tools for young
women in managing stress. This research contributes to the HCI
community by introducing a novel embodied approach to stress
self-disclosure, providing design implications that can inform fu-
ture interactive self-disclosure technologies and further enrich the
intersection of HCI and women’s mental well-being.
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A Participants’ Design Responses
In this appendix we present participants’ design responses by the
end of Embodied Probes workshop. These designs were informed by
the stress-related insights and stories shared by all the participants
through different embodied methods at the workshop. The ideas
are presented using the participants’ own words to authentically
capture their perspectives.

Participant 1,2 and 3 created “Hell Girl”, a piece of stress-
relieving toy (Figure 6, left). Drawing from the cultural reference of
Voodoo dolls and western horror films, the toy features the visual
representations of a scarecrow and functions of a Voodoo doll. P2
explained: “We created a tool for venting emotions—a scarecrow. The
scarecrow is equipped with soft pressure sensor, and pressing it makes
it screams, allowing you to imagine the scarecrow as someone you
dislike. By squeezing it to generate sounds, you can release your stress.”
P3 emphasised the emotional benefit of the design : “It feels like
you have the person you dislike completely under your control, which
is incredibly satisfying.” The intended use context of this design is
after school, when the user is alone by herself. The sounds triggered
by squeezing the scarecrow could also be customised by the user
to be evocative.

Participant 4,5 and 6 created “Riffing T-shirt”, a T-shirt
that could be played as a guitar (Figure 6, middle). P5 explained
their insights towards stress-relief: “We designed this device to help
release stress. We noticed that when people feel stressed, they often
turn to auditory experiences for comfort and healing. So, we decided
to combine auditory elements with clothing to create an integrated
solution.” P6 further explained the interaction design: “This piece of
clothing is a musical instrument. From the beginning, we wanted the
instrument on the clothing to be playable, so I designed it in the style
of a guitar. When someone plucks the guitar strings, the stretch sensors
activate and play music, helping to relieve stress.” The group also
designed two additional T-shirts that share a similar concept and
interactive design. These T-shirts are intended to be worn together
with friends.

Participant 7,8 and 9 created “EmoMic”, an interactive micro-
phone for stress-relief (Figure 6, right). This concept was informed
by P8’s personal stress management strategy: “When people are un-
happy, they may suddenly start singing at home to vent their emotions.
Inspired by this, we came up with the idea of creating a microphone.”
The interaction design of the microphone is stated as follow: “We
embedded a pressure sensor into the microphone: the harder you press,
the higher the pitch it produces, resembling the way Minions speak.

Conversely, a lighter press creates a much deeper tone, like a low
‘uncle voice’. We believe these playful sound effects can brighten your
mood, and the altered voice adds a sense of comfort, like sharing your
feelings with someone.” The design is intended for use either with
close friends or individually by the user. The design of “EmoMic”
was also a fusion of P7 and P9’s creative ideas as described next.

“Sentient Pen” by P7: P7 sketched her idea for a pen that
changes color based on the user’s mood, envisioning the design
as follows: “The Sentient Pen is a color-changing pen that alters its
main color tone based on your emotions. The main color tone includes
a wide range of colors, and when you use this pen to draw, the overall
color scheme of your artwork will shift according to your emotional
state. ” P7’s idea could not be turned into a working prototype but
informed the group’s concept for Emomic.

“MoodMirror Abebe” by P9: P9 explained that her idea for cre-
ating a plush toy was inspired by a motivation to combine textiles
with emotional management. “There is a pressure sensor embedded in
the plush toy, which can select different modes by different strengths
of pressing, there is a colour changing mode and a comforting mode:
the colour changing mode simply expresses your emotions; different
colours show different emotions, and the expression mode can comfort
you, such as having a conversation with you or telling you jokes.”
Due to limited time and resources, P9’s idea could not be developed
into a working prototype during the workshop. As a result, the
team decided to incorporate a dog-like plush toy onto the EmoMic,
both to honor P9’s concept and to add an additional layer of tactile
interaction to the microphone.

We analysed the five designs created by the participants to iden-
tify common input and output modalities for stress relief, which
might inform future designs and technologies aimed at supporting
adolescents’ mental well-being (Figure 7). Vision, as the dominant
modality, was only used twice in the design concepts: “Sentient
Pen” and “MoodMirror Abebe” both utilised vision as an output
modality. Four designs (“Hell Girl”, “Riffing T-shirt”, “EmoMic”, and
“MoodMirror Abebe”) employed audio as the output modality and
touch as the input modality. The three final concepts, developed
into working prototypes by three different groups, all used touch as
the input modality and audio as the output modality. Participants
reported that the sound feedback generated by touch, especially
during actions like squeezing, was the most stress-relieving. The
design of “MoodMirror Abebe” linked the strength of the user’s
touch to their stress level, while “EmoMic” connected the strength
of squeezing to the pitch of the sound produced by the microphone,
reflecting the user’s emotional state.
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Figure 7: Interaction design of the prototypes created by participants. (All the illustrations in “Interaction” were created by the
participants, photo credit for “Module”[75])
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