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Figure 1: Illustration of the tension between clinical documentation practices, which often reduce pain to quantifiable scales, scores,
and discrete categories, and alternative approaches that aim to capture subjective, embodied experiences. While current tracking
tools emphasize measurable aspects such as intensity, location, and type (left), input visualizations can also support the articulation
of more ambiguous, metaphorical, and experiential data (right).

ABSTRACT

This position paper investigates how input visualizations can me-
diate between subjective experiences of chronic pain and clinical
documentation practices. Drawing on participatory research, we
explore how patients use metaphors, analogies, and embodied repre-
sentations to articulate pain. We discuss design tensions in creating
input visualizations that support expressive, personalized input while
remaining clinically interpretable. Our aim is to inspire a research
agenda that recognizes the role of non-standardized formats in en-
riching and augmenting clinical data collection to foster empathy
and recognition of diverse symptoms.

1 INTRODUCTION

Chronic pain is a complex, multifaceted condition that is challeng-
ing to communicate and capture in uniform formats. In clinical
practice, pain is routinely compressed into reductive inputs such as
quantifiable scales [29], symptom checklists, or brief free-text notes.
These formats prioritize efficiency and comparability but obscure
people’s lived experiences and situatedness [9]. Pain scales have
changed repeatedly over time, while the differences in the social
and cultural acceptance of pain and distress were often neglected in
quantitative studies of subjective responses [26]. As a result, patient
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accounts of pain may be underrepresented, misinterpreted, or dis-
missed. The empathy and credibility a patient receives from medical
staff and other people largely depend on their ability to communicate
symptoms and on sociodemographic factors. Research has shown
that phenomena such as medical gaslighting disproportionately af-
fect women [10], and that age, ethnicity, and other characteristics
influence how pain is perceived, diagnosed, and treated [19].

In recent years, mobile apps, smartphone-based pain manikins [2],
wearables [3], tangible user interfaces [1], and other digital tools
have been introduced to support pain tracking and reporting. These
tools may offer useful data by standardizing input, enabling more
frequent symptom tracking, and facilitating remote self-reporting.
However, while clinically efficient, many of these systems build
upon those quantifiable scales, embed normative assumptions about
what constitutes valid or actionable data, and often lack accessibility
for individuals with diverse communication needs or non-standard
pain experiences [11]. Such limitations risk reinforcing existing
epistemic biases, especially when designed without an in-depth
incorporation of patient perspectives.

Emerging work in input visualization [6]—visual representations
designed to elicit and structure user-generated data—offers new
possibilities for expressing multifaceted embodied experiences (il-
lustrated in Fig. 1). These encompass the diverse sensory, affective,
cognitive, and behavioural dimensions through which individuals
perceive pain and other symptoms, reflecting the modern biopsy-
chosocial model in healthcare [12].

The input visualization paradigm builds on earlier notions of con-
structive visualization [27], and aligns with the principles of data
humanism [18], advocating for a more personal approach to how
data is captured, analyzed, and visualized. For instance, Jang et
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al. [16] found that patients felt more confident using drawings to
communicate pain than written descriptions, a preference that was
similarly reflected among medical professionals. Rajabiyazdi et
al. [21, 22] studied patient-generated data visualizations and how
they support patients and healthcare providers with presenting and
reviewing healthcare data. Their findings underscore the impor-
tance of designing for the individual patient while considering their
interactions with healthcare providers. In a more general context,
DataSelfie [17] allows people to design personalized visuals as sur-
vey responses and thereby combines a familiar survey authoring
interface with free-form drawing. Techniques involving forming
materials, positioned within the broader domain of data physical-
ization [14], have been shown to support freeform and expressive
input [15]. As such, expressive input visualizations hold the poten-
tial for personal reflection [4, 7] but also as translational tools to
augment communication between patients and healthcare providers.

This position paper draws on participatory engagements with
people living with chronic pain to explore how they make sense
of and communicate their subjective experiences; often through
creative analogies and metaphors [8]. We build on prior work by
Rajabiyazdi et al. [21, 22] and discuss how our insights can inform
the design of input visualizations that complement clinical documen-
tation practices. Our aim is to contribute to a research agenda for
input visualization by articulating design tensions and opportunities
for integration in healthcare contexts, with the goal of supporting
more nuanced and equitable forms of clinical communication.

2 PARTICIPATORY ENGAGEMENTS WITH PEOPLE LIVING
WITH CHRONIC PAIN

This work is informed by a broader research project that explores
how individuals living with chronic pain make sense of and commu-
nicate their experiences. We conducted two co-creation workshops
with a total of eleven participants (4 in the first workshop, 6 in
the second) and eleven problem-centred interviews to examine how
people articulate their pain across different temporalities, bodily
sensations, and individual contexts. Our interlocutors lived with a
range of chronic symptoms, from migraines and cluster headaches
to chronic back pain to endometriosis. We deliberately included
various pain sensations to shift focus to the pain experience rather
than the disease. Out of our 22 participants, three identified as male
and 19 as female, despite our efforts to achieve gender balance. Par-
ticipants’ age ranged from 22 to 87 years, with an average age of 43
years. In the interviews, we aimed to understand the experiences of
people with chronic diseases, such as their illness narrative, commu-
nication aspects and the impact of both. The co-design workshops
focused on investigating how patients create haptic body represen-
tations and the potential of these forms for expressing embodied
experience. Selected examples of the patient-generated artefacts are
shown in Fig. 2.

Although some participants initially expressed hesitation about
visualizing their symptoms using materials like clay, wire, or fab-
ric, all ultimately engaged with the task and developed individual
ways to represent their sensations. Participants frequently employed
metaphors, analogies, and narrative framings to externalize their
pain, expressing, for example, that they felt shackled by their pain,
that their pain felt stinging like needles, flaming hot and like an
explosion, or like a lighting bolt. They also used colors (e.g., red
for hot pain, blue for cool pain) and symbols (e.g., lightning bolts,
needles, hooks) to describe their pain. Many emphasized the inad-
equacy of standardized input systems, such as numeric pain scales
or checklists, to represent these multifaceted experiences. They did,
however, appreciate the potential of quantifiable analysis that comes
with measurability.

A cross-cutting theme was the spatial and directional character
of sensations. Participants articulated five recurring categories of
perception: pain perceived as entering the body (e.g., a needle or

Figure 2: Examples of patient-generated artefacts from co-creation
workshops, used by participants to reflect on and articulate their pain.

electric jolt), pain exiting the body (e.g., pressure or an explosion),
pain located on the body’s surface, pain deep within the body, and
pain perceived around the body (e.g., like a fog around the head
or aura). These categories reflect not just physical conditions but
also participants’ interpretive framing of pain and accompanying
symptoms. About temporality, we found that chronic pain was
often experienced as recurring in cycles or phases, especially in
women who often experienced recurring symptoms according to
their hormonal cycle.

Findings from these participatory engagements illustrate the sit-
uated and embodied aspects of chronic pain and underscore the
complexity of designing input visualizations. Such visualizations
must account for multidimensional pain expressions, which vary
across intensity, location, directionality, temporality, and individual
context.

3 INPUT VISUALIZATIONS AS TRANSLATIONAL TOOLS IN
PAIN CARE

Input visualizations enable modes of communication that are often
constrained by conventional documentation formats. In our work-
shops, participants created haptic body representations that more
closely reflected how they experience and make sense of chronic
pain, highlighting their potential to support personal reflection and
sense-making [27].

However, expressive input alone is insufficient when the goal
extends beyond personal insight. Within healthcare settings, patient-
generated data must also support clinical interpretation and action-
ability. Current tools and processes prioritize efficiency, compa-
rability, and standardization—principles that often conflict with
open-ended, individualized representations. Consequently, richly
expressive input formats may remain peripheral to clinical work-
flows if they cannot be interpreted reliably or quickly by healthcare
providers. This tension raises a critical research direction for the
visualization community: to develop reference models, design guide-
lines, techniques, and tools that support patient-centered expression
without compromising clinical utility.

Addressing this gap is not simply a matter of translating data
into a more readable format. It requires rethinking how input vi-
sualizations can serve as interfaces between lived experience and
institutional processes of documentation, communication, and care
practices. A further challenge lies in determining how complex,
individual symptoms can be condensed in ways that enable clinical
comparability without erasing meaningful differences or marginaliz-
ing specific population groups.



We propose this as a central research question for the future of
input visualization in the context of chronic pain care:

How can input visualizations preserve expressive rich-
ness while producing data that clinicians can meaning-
fully interpret and act on?

In the following section, we outline key challenges and opportu-
nities that emerge from this question and may inspire future research
directions.

4 DESIGNING TRANSLATIONAL INPUT VISUALIZATIONS:
CHALLENGES AND OPPORTUNITIES

We outline four interrelated areas of design tension that arise in
supporting patient-centered input while ensuring that the resulting
data remains interpretable and usable in clinical contexts. Similar
challenges and opportunities have been discussed in the literature on
data physicalization and quantified self practices (e.g., [5, 7, 15, 27]).
Here, we revisit these themes through the lens of chronic pain and
examine how input visualizations can function as translational tools.

Representing ambiguity and subjectivity. Input visualizations in
the medical field often rely on structured formats that facilitate com-
parison and standardization, but are misaligned with the inherently
fuzzy, subjective and ambiguous nature of chronic pain. Patients feel
comfortable using metaphors, narratives, and embodied expressions
that may not be reduced to fixed categories or scores. Address-
ing this requires moving from discrete encoding toward designs
that support interpretive input. Building on prior work [22], future
research could explore layered input visualizations that combine
quantitative and qualitative elements, and, for instance, develop mul-
timodal approaches that incorporate haptic, visual, and voice-based
input. Such approaches could also include icons that reflect cultur-
ally prevalent pain metaphors, such as lightning bolts, needles, or
weather-related symbols, to support intuitive input. Recent work on
AI-assisted conversational journaling also highlights the potential
to incorporate narrative aspects to augment patient-generated health
data collection [25].

Balancing personalization and consistency. Allowing patients to
describe their experiences in personally meaningful ways can capture
important nuances [21], but also leads to challenges for maintaining
consistency and comparability across inputs. One direction is to
augment structured formats with optional freeform layers, enabling
patients to choose between multiple input modes based on personal
relevance. Future research might investigate adaptive interfaces
[30] that dynamically balance personalization with consistency, and
preserve the ability to analyze data across individuals and contexts.

Capturing temporal and symptom-specific variation. Chronic
pain varies across time, context, and treatment. Participants in our
study described changes in intensity, location, and sensation that
emerged over hours, days, or weeks, with pain experiences often re-
occurring in a cyclical or wave-like way. Personalized and subjective
input formats, when used in isolation or alongside patient journals
and standardized forms, increase the risk of capturing only snap-
shots of experience, particularly peak moments of high pain intensity.
Input visualizations must therefore account for temporality and vari-
ations across pain conditions, such as recovery progression [24], to
avoid oversimplifying complex experiences. Visualization research
could investigate how input systems can elicit temporal patterns and
variations of symptoms to enhance the analysis and communication
of chronic conditions.

Embedding input visualizations in clinical workflows. Despite
growing interest in patient-generated health data, the integration of
such input into clinical decision-making remains difficult [20]. Prior
research highlights concerns among clinicians regarding the accu-
racy, completeness, and relevance of such data, as well as the time

required to interpret it [13, 23, 28]. These challenges are amplified
when input includes unfamiliar, metaphorical, and subjective self-
reporting. Besides the technical compatibility, designing input visu-
alizations for clinical uptake requires formats that support mutual
understanding between patients and healthcare professionals [23].
This includes reexamining clinical authority and the extent to which
patients are given an active role in the process. One promising direc-
tion is to develop visualizations for shared use within consultations,
which can function as conversational anchors. Future work could
explore how a phased introduction might allow these tools to gradu-
ally support richer, more patient-centered communication without
disrupting established routines.

5 CONCLUSION

Input visualization offers a promising direction for enhancing clini-
cal communication by supporting the interpretation and articulation
of lived experiences of chronic pain. In this paper, we have outlined
opportunities and future directions for visualization research in this
domain. We advocate for a research agenda that systematically ex-
plores input visualization modalities, evaluates their integration into
clinical contexts, and derives design principles for expressive and
inclusive systems.
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