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Abstract
Prolonged desk-based work is associated with increased risk of
musculoskeletal discomfort and repetitive strain injuries (RSI), yet
delivering health-related interventions without disrupting ongoing
work remains challenging. This study explores how tactile feedback
can be delivered to support micro-breaks and posture variation
while remaining compatible with workflow.

Through an iterative Research-through-Design process, we de-
veloped RePose, a posture-triggered tactile feedback system consist-
ing of a pressure-sensing seat cushion and a lumbar pillow provid-
ing vibration and massage feedback. A comparative user study (N
= 16) was conducted to compare fixed-time and posture-triggered
feedback during desk-based work tasks.

The findings suggest that posture-triggered feedback was per-
ceived as less annoying and more respectful of workflow than
fixed-time triggering. Qualitative findings further indicate that
posture-related bodily behavior can serve as a meaningful but am-
biguous cue for intervention timing, as posture changes occurred
across a variety of work situations rather than exclusively dur-
ing moments of reduced engagement. In addition, tactile feedback
was generally perceived as comfortable and minimally disruptive,
although substantial individual differences influenced how partici-
pants responded to the intervention.

This work contributes insights into the design of workflow-
compatible tactile interventions and highlights both the potential
and limitations of using embodied behavior as a cue for timing
workplace health interventions.
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1 Introduction
Prolonged desk-based work has been associated with increased
risk of musculoskeletal discomfort and repetitive strain injuries
(RSI), particularly in relation to sustained static posture, repetitive
computer interaction, and insufficient breaks during prolonged
work activities [4, 37].

To support healthierwork behaviors, previous research in human-
computer interaction and workplace wellbeing has explored a range
of interventions, including break reminders, posture monitoring
systems, ambient displays, wearable feedback, and persuasive tech-
nologies designed to encourage movement or micro-breaks during
desk-based work [15, 20, 32]. Many of these systems aim to sup-
port bodily regulation during prolonged periods of static work
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activity, including posture adjustment, movement prompting, and
micro-breaks for recovery. However, delivering feedback for RSI
prevention during ongoing work remains challenging. Explicit no-
tifications or interruptions may successfully capture attention, but
can also disrupt concentration, workflow continuity, and task en-
gagement, particularly during cognitively demanding activities [14].
Conversely, more subtle or peripheral forms of feedback, including
tactile interaction, may integrate more naturally into ongoing work
activities while simultaneously reducing the likelihood that users
disengage from their tasks or actively respond to the feedback.

These tensions raise broader questions regarding how feedback
for RSI-related interventions can be delivered in ways that support
healthier work behaviors while remaining compatible with ongo-
ing workflow. Prior research in interruptibility suggests that the
timing of interruptions can strongly influence how disruptive or
acceptable feedback is perceived during ongoing activities [1, 14].
At the same time, previous studies have shown that bodily behavior
may reflect aspects of cognitive workload, attentional engagement,
and ongoing physical regulation during desk-based activities [28].
These perspectives raise the possibility that posture-related bodily
behavior may provide contextually meaningful cues for feedback
timing during prolonged desk-based work. However, relatively lit-
tle attention has been given to how such embodied behavioral
dynamics might contribute to the design of workflow-compatible
interventions for supporting bodily recovery during ongoing work
activities.

Within this context, this paper investigates posture-triggered
tactile feedback as a workflow-compatible intervention strategy
for supporting micro-breaks during desk-based work. Through
a Research-through-Design approach informed by an earlier ex-
ploratory prototype, co-creation workshops, and subsequent proto-
type refinement, a posture-triggered tactile feedback system, Re-
Pose, was developed. The system consists of a lumbar pillow pro-
viding vibration and massage feedback combined with a pressure-
sensing seat cushion for detecting posture-related bodily changes.
The system explored whether delaying tactile feedback until de-
tectable posture changes occurred after prolonged work periods
could support smoother integration of feedback into ongoing work-
flow compared with fixed-time triggering. To investigate this ques-
tion, a comparative user study was conducted comparing fixed-
time feedback and posture-triggered feedback conditions during
desk-based tasks. The study examined participants’ subjective per-
ceptions of disruption, workflow compatibility, bodily awareness,
and behavioral responses to tactile feedback during ongoing work
activities.
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The research was guided by the following research question: how
can tactile feedback be delivered during desk-based work to sup-
port micro-breaks and encourage posture variation while remaining
compatible with ongoing workflow? The findings contribute em-
pirical and design-oriented insights into the relationship between
tactile feedback, embodied behavior, workflow compatibility, and
intervention timing during desk-based work. More specifically, this
work contributes: (1) an exploration of posture-triggered tactile
feedback as an alternative approach to timing workplace health
interventions; (2) empirical insights into how such interventions
are experienced during ongoing desk-based work; and (3) design
implications for developing workflow-compatible tactile systems
that support posture awareness and micro-breaks.

2 Related Work
2.1 Behavioral Interventions for Supporting RSI

Prevention in Desk-Based Work
Various behavioral intervention strategies have been proposed to
support healthier work habits in office environments and reduce
risk factors associated with RSI and other work-related muscu-
loskeletal disorders. These strategies commonly focus on encourag-
ing healthier posture and movement habits, taking regular micro-
breaks, and incorporating more physical activity into the workday
[23, 35]. Previous research has shown that micro-breaks can im-
prove well-being indicators such as fatigue and vigor, while also
helping to alleviate the negative effects of prolonged task engage-
ment [3]. In addition, introducing variation in posture and move-
ment throughout the workday is considered an important factor
in reducing musculoskeletal strain, as maintaining static postures
for extended periods may increase physical load on specific muscle
groups [30].

Many studies have explored technology-mediated interventions
that aim to support these preventive behaviors by actively influenc-
ing user actions. For example, wearable systems such as TAILOR
have been developed to monitor strain in the wrist and elbow us-
ing embedded sensors and provide real-time feedback to support
posture adjustment and reduce physical strain during computer
use [33]. Similarly, posture-aware interfaces have been proposed
to detect body alignment and deliver feedback to improve posture
during computer use [9].

Beyond posture monitoring, a large body of work has also fo-
cused on encouraging users to take micro-breaks during prolonged
computer use. Many of these systems trigger interventions after pre-
defined periods of continuous work, often relying on fixed temporal
intervals for feedback delivery. For example, SweepEase introduced
peripheral visual reminders and exercise prompts that were acti-
vated after preset work durations to encourage micro-breaks during
office work [18]. By embedding break prompts and movement cues
into everyday work routines, these systems aim to promote health-
ier work behaviors in a more actionable and accessible manner.

However, prior research has also identified limitations associated
with some reminder-based interventions. Repeated prompts to take
breaks may be perceived as disruptive or annoying, particularly
when they occur during periods of high task engagement or in-
terrupt ongoing workflows [13]. Consequently, users may ignore,
postpone, or disable such prompts over time, potentially reducing

the effectiveness of the intervention [10]. These findings suggest
that the effectiveness of RSI-related interventions depends not only
on encouraging healthy behaviors, but also on how feedback and
prompts are designed to fit more naturally into users’ everyday
work activities.

2.2 Low-Disruptive Feedback Approaches for
Behavioral Interventions

To reduce the disruptive nature of explicit reminder-based interven-
tions, a growing body of research in human-computer interaction
has explored low-disruptive forms of feedback designed to sup-
port awareness and behavioral reflection during ongoing activities
[6, 25]. Rather than continuously demanding focused attention,
these approaches aim to provide information in ways that can re-
main at the edge of users’ attention while allowing primary work
activities to continue.

This design direction is closely related to the concept of calm
technology, which proposes that interactive systems may shift be-
tween the center and periphery of users’ attention depending on
situational demands [36]. Extending this idea, research on periph-
eral interaction suggests that users are capable of processing certain
forms of information without fully interrupting their ongoing activ-
ities [6]. Within this broader direction, subtle interaction has been
explored through multiple forms, including ambient displays, wear-
able feedback, tactile cues, and low-attention notification systems
[25]. These systems commonly aim to reduce attentional demand
while maintaining awareness during ongoing activities.

In behavior change and health-related contexts, low-disruptive
forms of feedback have been explored to support awareness of
bodily states and everyday behaviors through ambient visual dis-
plays, wearable devices, and tactile prompting [5, 15, 19]. Prior
work suggests that such approaches may help integrate health-
related feedback more seamlessly into everyday routines, allowing
interventions to remain present without requiring constant focused
interaction. In particular, tactile feedback has been explored as a
potentially subtle and embodied form of interaction that can coexist
with ongoing activities while remaining directly connected to users’
bodily experience [19].

However, reduced disruption does not necessarily translate into
effective behavioral change. Because subtle feedback often relies
on low-intensity or peripheral cues, users may notice the feedback
without immediately responding to it, particularly during periods
of high task engagement [17, 21, 25]. This creates a tension be-
tween awareness and action: while low-disruptive feedback can
support awareness, it may not always provide sufficiently actionable
prompts to trigger behavioral responses. These findings highlight a
key challenge in designing interventions for desk-based work con-
texts: how low-disruptive forms of feedback can remain compatible
with ongoing workflow while still supporting user action.

2.3 Interruptibility and Timing in Feedback
Design

Interruptions during focused work can negatively affect task perfor-
mance, concentration, and user experience, particularly when they
occur during periods of high cognitive engagement [13, 14]. Prior
research in interruptibility has therefore explored how systems may
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identify more appropriate moments for delivering notifications or
prompts, with the aim of reducing disruption while maintaining
effectiveness. Studies have suggested that users may be more recep-
tive to interruptions during moments of reduced cognitive demand,
such as task transitions, pauses between subtasks, or naturally
occurring workflow boundaries [1, 14]. These findings indicate
that the timing of interventions plays an important role in how
interruptions are perceived and responded to during ongoing work
activities.

Many interruptibility-aware systems use digital interaction sig-
nals, including keyboard and mouse activity, application switching,
and idle moments, to infer users’ attentional state and ongoing
workflow engagement [11, 13]. In desk-based work contexts, bod-
ily behavior may also offer a complementary source of contextual
information. Prior work has shown that body posture may reflect
cognitive workload during mental work tasks, with postural pa-
rameters such as trunk angle and head distance from the screen
varying systematically across different levels of task demand [28].
More broadly, movement sensing has been proposed as a promising
approach for inferring dynamic cognitive states in occupational
settings, with physical behavior increasingly recognized as a low-
burden indicator of mental engagement [8]. Together, these findings
suggest that bodily signals may carry contextually meaningful in-
formation about a user’s ongoing work state, potentially offering a
cue for context-sensitive intervention timing.

However, the relationship between bodily behavior and cog-
nitive engagement is not straightforward. Postural adjustments
can arise from multiple sources beyond task transitions, includ-
ing physical discomfort, fatigue, or accumulated muscular tension
from prolonged static postures [30]. Despite this ambiguity, bod-
ily dynamics may still carry contextually meaningful information
about a user’s ongoing work state. Compared to digital interac-
tion signals, however, the potential of bodily behavior to inform
intervention timing in desk-based work contexts remains relatively
underexplored.

3 DESIGN PROCESS
3.1 Design Approach
This project adopts an iterative Research-through-Design approach,
in which design decisions were shaped through cycles of prototyp-
ing, user engagement, reflection, and refinement [38]. Rather than
pursuing a predetermined solution, the design inquiry evolved pro-
gressively in response to emerging insights throughout the process.
In this project, design practice functioned not only as a means of
developing an intervention, but also as a way of exploring how
feedback, bodily behavior, and workflow compatibility may relate
to the timing of behavioral prompts during desk-based work.

Concretely, the design process unfolded across several stages.
Based on findings from the preparation project, in which an initial
prototype exploring peripheral visual feedback for posture aware-
ness and break prompting was developed and evaluated, this project
proceeded through co-creation workshops, concept refinement, pro-
totype implementation, and user testing.

3.2 Preparatory Exploration: Supporting
Awareness through Ambient Feedback

My preparation project explored how ambient feedback could sup-
port awareness and self-regulation of RSI-related behaviors during
desk-based work. An interactive system was developed to moni-
tor users’ posture, computer-related activity patterns, and seden-
tary duration, and to communicate this information through a
light-based artifact positioned within the user’s peripheral field of
view. The system combined multiple sensing modalities, including
computer-vision-based posture estimation, pressure sensing, and
interaction-based indicators such as mouse and keyboard activity,
to infer posture-related and sedentary behavioral patterns associ-
ated with RSI-related risk factors. Rather than explicitly notifying
users, feedback was expressed through abstract visual changes, al-
lowing information to be perceived peripherally without requiring
focused attention. This approach aimed to minimize disruption and
integrate feedback into ongoing work activities [6, 26].

User testing indicated that the ambient feedback was generally
perceived as low-disruptive and compatible with desk-based work.
Participants reported that the feedback could remain perceptible
within the periphery of attention over time, contributing to in-
creased awareness of posture and sedentary behaviors without
continuously demanding focused attention. However, awareness
did not consistently lead to immediate behavioral adjustment, par-
ticularly during periods of sustained concentration or high task
engagement. In several cases, posture-related feedback was noticed
but postponed, ignored, or responded to only after a delay. These
findings highlighted a tension between maintaining low-disruptive
awareness and supporting timely behavioral responses during on-
going work activities.

Rather than suggesting that ambient feedback was ineffective,
the findings pointed to the complexity of supporting behavioral
adjustment within cognitively demanding work contexts. This high-
lighted a broader challenge of how feedback could support timely
responses to RSI-related behaviors while remaining compatible
with ongoing work activities.

Building on this insight, the subsequent design exploration shifted
attention from awareness-oriented feedback toward understanding
how feedback might better support action during ongoing work.
This transition informed the direction of the present project and
motivated further investigation into workflow-compatible inter-
vention strategies.

3.3 Co-creation Workshops: Exploring Feedback
Design Directions

To explore alternative design directions for supporting posture
health and engagement with micro-breaks during desk-based work,
two co-creation workshops were conducted during the design pro-
cess, engaging participants as active creative partners in the design
process [29]. The workshops aimed to investigate how feedback
might be integrated into ongoing work activities in ways that were
noticeable, actionable, and compatible with everyday workflow.

3.3.1 Workshop setup. The workshops involved a total of 14 partic-
ipants, all with experience in desk-based work environments. In the
workshops, three basic objects—a lumbar pillow, a foot pedal, and



a mouse pad—were introduced as probes to elicit participants’ re-
flections and associations around feedback interactions [12]. These
objects were selected to represent different points of bodily inter-
action and to explore how feedback might be perceived and acted
upon across different parts of the body. The objects served as tan-
gible references for participants to explore and discuss possible
feedback interactions.

3.3.2 Workshop activities. The workshops consisted of several
structured activities designed to support reflection, discussion, and
exploratory interaction.

Participants were first introduced to the project background and
the general design direction related to posture adjustment, and
micro-break support during desk-based work. Second, participants
were introduced to preliminary observations related to posture
stability, bodily readjustment, and sustained concentration during
focused work. These observations were presented as discussion
prompts, allowing participants to reflect on whether such patterns
aligned with their own experiences and work behaviors.

Participants subsequently physically engaged with the design
probes and explored different forms of feedback interaction. They
were encouraged to discuss how the objects could support posture-
related reminders or micro-break prompts through different modal-
ities, including tactile, auditory, visual, and thermal feedback. Par-
ticipants were additionally encouraged to explain their preferences
for particular modalities or interaction styles, as well as concerns
related to comfort, noticeability, disruption, and use in workplace
environments. Modality cards were provided to support discussion
and exploration, while paper materials were used for sketching and
note-taking activities (Fig. 1).

Finally, participants evaluated several preliminary design con-
cepts derived from the probes. Storyboards were provided to illus-
trate the concepts and interaction scenarios. The concepts were
discussed in relation to perceived disruption and participants’ will-
ingness to interact with them in workplace settings. Participants
were additionally asked to explain the reasoning behind their eval-
uations and preferences through worksheets (Fig. 1).

3.3.3 Design inspirations from workshops. Workshop sessions were
recorded and subsequently analyzed through thematic analysis,
identifying recurring patterns in participants’ responses, prefer-
ences, and concerns [7]. This analysis, combined with insights from
existing literature, led to the following design inspirations.

First, feedback should be intuitive, direct, and easy to interpret
during ongoing work activities. Participants reported that certain
feedback modalities, such as thermal cues, could be confusing or
misleading. For example, heat applied to the back was sometimes
interpreted as an environmental issue rather than an intentional sig-
nal. Participants also reflected that feedback requiring additional in-
terpretation increased cognitive effort and was less likely to prompt
response during periods of focused work. In contrast, feedback with
clear and familiar mappings was perceived as easier to interpret and
respond to during ongoing activities [24]. These findings suggest
that feedback should prioritize clarity, direct interpretation, and
minimal cognitive friction during ongoing work activities.

Second, the coupling between feedback location and expected ac-
tion plays a critical role in user response. Participants demonstrated
a strong tendency to associate feedback with the body part where

Figure 1: Examples of workshopmaterials, including (1) story
boards of different preliminary concepts, (2) feedbackmodal-
ity cards used duringworkshops, (3) concept evaluationwork-
sheets, and (4) participant-generated probe-based interaction
sketches

it was perceived. When feedback was delivered to a specific body
location, users instinctively directed their attention and response
to that same area. In cases where this mapping was inconsistent,
participants reported increased cognitive effort in interpreting the
signal. This indicates that aligning the location of feedback with
the intended behavioral response may reduce cognitive load and
support more immediate action [16].

Third, the workshops highlighted that tactile feedback is closely
connected to the body area involved in the interaction. Participants
reflected that the meaning and perceived intensity of tactile feed-
back could change depending on where it was applied on the body.
This suggested that the design of tactile feedback should consider
not only the feedback modality itself, but also how different body
locations may shape users’ perceptions of noticeability, comfort,
and disruption during work activities.

Together, these insights extended findings from the earlier ambi-
ent feedback exploration by highlighting that effective intervention
design depends not only on maintaining low-disruptive awareness,
but also on how feedback is bodily situated, interpreted, and con-
nected to users’ ongoing activities and behavioral responses.

3.4 Refined Design Concept: Posture-Triggered
Tactile Feedback System

Building on the design inspirations derived from the workshops,
the final concept, RePose, was developed as a lumbar pillow that
delivers tactile feedback to support posture variation and micro-
breaks during desk-based work. Positioned close to the user’s back,
the lumbar pillow is directly associated with sitting posture and
bodily adjustment. By delivering tactile feedback through the same
body area involved in the intended adjustment, the design aims to
support a more intuitive and embodied response.

The concept combines two forms of tactile feedback: vibration
and massage. Vibration was used as a short tactile cue intended
to remain compatible with ongoing work activities while drawing
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attention to prolonged static posture. When the user maintains a
relatively stable posture for an extended period, the pillow deliv-
ers vibration feedback to encourage awareness of prolonged static
sitting, which has been associated with increased musculoskele-
tal load during desk-based work [30]. This feedback is intended
to function as an actionable cue that encourages users to notice
prolonged bodily stability and consider posture adjustments during
work activities.

Massage is used to support micro-breaks after longer periods of
continuous work. Instead of activating the massage immediately
after a fixed duration, the system enters a waiting state after a
fixed duration of continuous sitting, during which it monitors for
a detectable postural change. The massage is then triggered only
when a posture change is detected through the pressure-sensing
seat cushion. This interaction logic reflects the project’s exploration
of posture-triggered feedback during work. The detected posture
change is not treated as a definitive indicator of interruptibility or
task transition, but rather as a potentially meaningful bodily cue oc-
curring during ongoing work activity. Prior research suggests that
sustained mental workload may be associated with relatively stable
seated postures, whereas posture variability and bodily reposition-
ing remain part of ongoing desk-based activity. This motivated the
exploration of posture-related bodily changes as a potential contex-
tual cue for feedback timing [8, 28]. At this stage, this interaction
logic is treated as an exploratory design hypothesis that will be
further examined through the comparative user study.

Together, this system is composed of a lumbar pillow that pro-
vides vibration prompts and posture-triggered massage feedback,
together with a pressure-sensing seat cushion that detects changes
in sitting posture. The concept aims to balance low disruption with
actionability by combining embodied tactile feedback with simple
interaction logic that can operate alongside ongoing work activities.
Rather than enforcing explicit interruptions, the system attempts
to support posture awareness and brief restorative moments within
the natural flow of desk-based work.

3.5 Prototype Implementation and Interaction
Logic

The design concept was implemented through a functional proto-
type consisting of a lumbar pillowwith tactile feedback components
and a pressure-sensing seat cushion. The prototype was developed
to explore how tactile feedback could support posture variation
and micro-break prompting during desk-based work.

3.5.1 Physical prototype. The prototype consists of two main com-
ponents: a lumbar pillow that delivers tactile feedback and a seat
cushion used for pressure sensing, as shown in Fig. 2. The lumbar
pillow integrates vibration motors and a massage mechanism, al-
lowing the system to provide two different forms of tactile feedback
during use (Fig. 3). Soft cushioning materials were used to support
comfortable integration into prolonged desk-based work activities.
The lumbar pillow was attached to the chair using adjustable straps
so that its position could be adapted to different users and seating
configurations. The pressure-sensing seat cushion was positioned
beneath the user to monitor changes in seating pressure during
ongoing work activities.

Figure 2: Physical prototype of the RePose system

Figure 3: The technical implementation of the system

3.5.2 Pressure sensing and posture change detection. To support
the posture-triggered interaction logic, the prototype continuously
monitored pressure variation through the large-area pressure-sensing
seat cushion (45 cm × 35 cm). The seat cushion used a thin-film
pressure sensor capable of capturing overall changes in seating pres-
sure and bodily movement during sitting. Rather than attempting
to precisely classify sitting postures, the system focused on detect-
ing noticeable changes in pressure values that may indicate bodily
repositioning or posture adjustment during desk-based work.

Prior research has reported that seated pressure measurements
naturally exhibit a certain degree of variability even during rel-
atively stable sitting conditions, partly due to micro-movements,
respiration, and sensor-related noise [2]. Previous work further
reported that pressure-related variability may reach approximately
13% even when participants remain relatively still. To reduce the
likelihood of interpreting small fluctuations as meaningful posture-
related changes, the system estimated a smoothed baseline pressure
trend from the incoming pressure signal. Pressure-related variation
was then calculated as the normalized fluctuation between the in-
coming signal and the smoothed baseline over time. Posture-related
events were inferred only when the relative fluctuation exceeded a
slightly higher threshold of approximately 15%, allowing the sys-
tem to distinguish larger pressure shifts from normal measurement
variability during sitting.



(a) Stable pressure variation during sitting

(b) Larger fluctuation during posture adjusting

Figure 4: Examples of pressure sensing patterns during stable
sitting and posture repositioning

As shown in Fig. 4, relatively stable sitting generally produced
only small fluctuations in pressure values, whereas larger bodily
adjustments resulted in substantially greater pressure changes that
could be interpreted by the system as possible posture transitions
during sitting. In the visualization, the blue line represents the
raw pressure signal, the red line indicates the smoothed baseline
pressure trend, and the green line represents the magnitude of
normalized pressure variation used for posture change detection.

3.5.3 Interaction logic. The prototype implemented two different
feedback logics corresponding to posture reminders and micro-
break support. The overall interaction logic of the system is illus-
trated in Fig. 5.

When the user maintained a relatively stable posture for an
extended period (approximately six minutes), the lumbar pillow
delivered a short vibration cue. This duration was informed by
prior work suggesting that prolonged static sitting may contribute
to musculoskeletal discomfort during desk-based work [31]. The
vibration feedback was intended to draw attention to prolonged
static sitting and encourage posture adjustments without requiring
users to stop their ongoing activities.

Figure 5: Interaction logic of the posture-triggered tactile
feedback system

To support micro-break prompting, the system first monitors the
duration of continuous sitting. Micro-breaks are generally described
as short and brief pauses embedded within ongoing work activities,
and prior work commonly recommends taking them after approxi-
mately 20–30 minutes of continuous computer work [3, 22]. Based
on this rationale, the system enters a waiting state after 20 minutes
of prolonged sitting. Once a larger pressure fluctuation indicating
possible posture change is detected, the massage is triggered for
approximately 30 seconds.

At this stage, the posture-triggered feedbackmechanism is treated
as an exploratory interaction strategy. The perceived disruptiveness,
workflow compatibility, and behavioral responses associated with
this interaction logic are further examined through the comparative
user study.

4 USER STUDY
4.1 Study Design
This study was designed as an exploratory user study to investi-
gate how posture-triggered tactile feedback strategies may support
micro-breaks and posture variation during desk-based work. In
addition to exploring the overall interaction experience of the feed-
back system, the study also examined how different triggering
strategies may influence users’ perceptions of disruption, timing
appropriateness, and willingness to respond to the prompts.
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Figure 6: User study setup

A within-subject design was adopted in which each participant
experienced two triggering conditions. In the fixed-time condition,
massage feedback was activated immediately after a predefined
period of continuous sitting. In the posture-triggered condition, the
system delayed massage activation until a posture-related change
was detected through the pressure-sensing seat cushion following
the same sitting duration.

The comparison was intended to explore whether delaying feed-
back until a possible bodily transition moment would be experi-
enced differently from triggering feedback at a fixed time point. The
study did not assume that posture change reliably indicates inter-
ruptibility or a task boundary. Instead, it treated posture-triggered
feedback as an exploratory design hypothesis, examining how users
perceived and responded to this timing strategy in comparison with
a conventional fixed-time reminder.

The study also examined participants’ experience of the feedback
form itself, including the perceived comfort, disruptiveness, and
acceptability of vibration and massage as tactile prompts within a
desk-based work context.

4.2 Participants
The user study involved 16 participants, all of whom regularly
engaged in desk-based work involving prolonged computer use.
Participants were between the ages of 18 and 40. Participants were
recruited through the researcher’s personal network. Before par-
ticipating, individuals received information regarding the study
objectives, procedures, data management practices, and their rights
as participants. All participants provided informed consent prior to
the study.

4.3 Setup and Procedure
The study was conducted in an indoor environment resembling a
typical desk-based work setting, as shown in Fig. 6. Participants
were seated at a desk equipped with a laptop and mouse while
using the prototype system. The lumbar pillow was attached to the
chair back, and the pressure-sensing seat cushion was placed on the
chair seat. The setup aimed to simulate a workplace environment.

Figure 7: Posture-triggered and fixed-time condition interac-
tion flow

Before the test began, participants were introduced to the proto-
type and informed about the meaning of the tactile feedback used
during the sessions. Specifically, participants were told that vibra-
tion feedback related to posture reminders, while massage feedback
was associated with micro-break prompting. Participants were also
informed that they would experience two different feedback timing
conditions during the test.

Each participant completed two testing sessions correspond-
ing to the fixed-time condition and the posture-triggered condition
(Fig. 7). The order of the two conditions was counterbalanced across
participants to reduce possible ordering effects. Each session lasted
approximately 25 minutes. During the sessions, participants per-
formed a series of desk-based computer tasks designed to simulate
sustained work activities and maintain ongoing attention. The task
structure consisted of three task categories: spot-the-difference
activities, online information searching tasks, and digital jigsaw
puzzles. Each category contained multiple smaller tasks that partici-
pants completed throughout the sessions. These tasks were selected
to support relatively continuous engagement while still allowing
participants to respond naturally to the feedback prompts. Short
breaks were provided between the two sessions to reduce fatigue
effects.

Prior to the formal study, a pilot user test was conducted to refine
the task design. Initial tasks involving more repetitive editing and
searching activities were perceived as overly monotonous, mak-
ing it difficult for participants to maintain sustained engagement
over longer periods. Based on this feedback, the final task set was
redesigned to better support continuous attentional involvement
during the sessions.

After each condition, participants completed a post-session ques-
tionnaire. After completing both conditions, participants partici-
pated in a semi-structured interview regarding their overall experi-
ence of the feedback system. All interviews were audio-recorded
and transcribed for later qualitative analysis.

4.4 Data Collection
Post-session questionnaires were used to capture participants’ sub-
jective perceptions of the feedback system across the two conditions.
The questionnaire was adapted from the modified NASA-TLX mea-
sures used by Adamczyk and Bailey in their interruption timing
study [1], which introduced Annoyance and Respect as additional



dimensions related to users’ experiences of system-initiated inter-
ruptions during task execution. These dimensions were considered
appropriate for the present study as both share a common focus on
system-initiated interruptions during ongoing work activities. In
particular, the Annoyance and Respect dimensions were relevant to
evaluating whether the posture-triggered condition was perceived
as a more contextually appropriate moment for feedback delivery
during work activities, while the retained NASA-TLX dimensions,
including mental demand, mental effort, and time pressure, pro-
vided a means of assessing whether differences in timing affected
participants’ perceived cognitive load. Questionnaire ratings were
collected using a continuous 0–10 scale. The full questionnaire is
provided in Appendix A.

Semi-structured interviews were conducted after participants
completed both conditions to further explore their experiences and
interpretations of the feedback system. The interviews focused on
topics such as perceived comfort, disruptiveness, timing perception,
bodily awareness, and how participants responded to the prompts
during different moments of the tasks. Example interview questions
are included in Appendix B.

In addition, observational notes were recorded throughout the
study sessions to document visible behavioral reactions, posture ad-
justments, and participants’ interactions with the prototype during
task performance.

4.5 Data Analysis
The collected data were analyzed using a combination of quantita-
tive analysis and qualitative thematic analysis [7].

Questionnaire responses were analyzed primarily using descrip-
tive statistics and pairwise comparisons between the fixed-time
and posture-triggered conditions to examine differences in partic-
ipants’ subjective perceptions of the feedback experience. Mean
scores were calculated for each questionnaire dimension. Normality
of the difference scores was assessed using the Shapiro–Wilk test.
Depending on the normality assumptions, either paired-samples
t-tests or Wilcoxon signed-rank tests were conducted. Statistical
analyses were performed in Python using SciPy.

Interview transcripts and observational notes were analyzed us-
ing thematic analysis. The analysis focused on identifying recurring
themes related to perceived disruption, timing perception, bodily
awareness, comfort, and participants’ responses to the tactile feed-
back during ongoing work activities. Initial codes were generated
through repeated examination of the interview data and obser-
vational notes, and were iteratively grouped into broader themes
reflecting participants’ experiences of the feedback system [7].

5 RESULTS
5.1 Perceived Disruption and Timing

Appropriateness
Quantitative comparison between the two conditions revealed sig-
nificant differences in two questionnaire dimensions, as shown in
Fig. 8. The posture-triggered condition was rated significantly less
annoying than the fixed-time condition (M = 1.69 vs. M = 3.00,
t(15) = 2.84, p = .013), and received significantly higher ratings for
respecting participants’ workflow (M = 6.56 vs. M = 5.12, W = 2, p
= .014). No significant differences were found across the remaining

five dimensions — frustration, mental demand, time pressure, own
performance, and mental effort — indicating that the two trigger-
ing strategies were perceived similarly across these aspects of the
questionnaire (Table 1).

Although significant differences were observed between the two
conditions, annoyance ratings remained relatively low across both
triggering strategies (M = 3.00 andM= 1.69 on a 0–10 scale), suggest-
ing that both conditions were generally perceived as relatively low
in disruption during ongoing work activities. This interpretation
was further reflected in the interviews, where many participants
described the feedback as not substantially interfering with their
ongoing work activities.

Qualitative data provided further context for these differences.
Several participants reported that the posture-triggered condition
felt more naturally integrated into their workflow, with the massage
appearing at moments when they were already transitioning be-
tween activities or adjusting their posture (e.g., P2, P8). In contrast,
some participants described the fixed-time condition as occasion-
ally feeling abrupt, particularly when it activated during periods
of sustained concentration (e.g., P7, P10). Although some partici-
pants reported brief surprise reactions when the massage appeared
unexpectedly, these reactions were generally short-lived. Across
the sessions, participants typically resumed their activities within
moments, and no prolonged interruption of workflowwas observed.
As one participant explained, “I knew it was massaging me, but I
just kept focusing on what I was doing. It didn’t really interrupt
my workflow” (P7).

Figure 8:Mean questionnaire scores across the fixed-time and
posture-triggered conditions (n = 16). Significant differences
are marked with * (p < .05)

5.2 Workflow Compatibility and
Timing-Related Behavioral Responses

The two triggering strategies produced notably different patterns
of feedback timing, which influenced how participants encountered
and responded to the massage during their work sessions.

In the fixed-time condition, massage feedback frequently ap-
peared during ongoing task engagement, particularly during puzzle-
solving or information-search tasks. Several participants reported
that, although the massage sometimes appeared unexpectedly dur-
ing focused work, it did not substantially disrupt their workflow.
Rather than stopping their current activity, participants often con-
tinued working while simultaneously experiencing the massage
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Table 1: Descriptive statistics and pairwise comparisons
across questionnaire dimensions (n = 16)

Dimension Fixed-time Posture-triggered Statistic p
M (SD) M (SD)

Annoyance 3.00 (2.16) 1.69 (1.30) t(15) = 2.84 .013*
Frustration 2.88 (2.09) 2.88 (1.50) t(15) = 0.00 1.000
Respect 5.12 (2.19) 6.56 (1.75) W = 2 .014*
Mental demand 4.81 (2.01) 4.25 (1.98) t(15) = 1.13 .278
Time pressure 3.94 (1.91) 3.69 (1.99) W = 8 .340
Own performance 4.75 (2.62) 4.81 (2.34) t(15) = -0.19 .849
Mental effort 4.25 (1.73) 4.69 (2.30) t(15) = -1.70 .110

* p < .05

feedback (e.g., P4, P5, P7). One participant described the massage as
“comfortable enough to just keep working while it happened” (P1).

In the posture-triggered condition, massage activation some-
times occurred near task boundaries or temporary pauses during
work activities. For several participants, the massage was triggered
shortly after completing a subtask or during moments of transition
between tasks (e.g., P3, P8). In these situations, the massage was
often triggered immediately following visible bodily readjustments
such as leaning back or repositioning during work activities. Com-
pared with the fixed-time condition, participants in these situations
reported being more willing to temporarily disengage from the
tasks and engage more directly with the massage feedback. One
participant explained, “I would stop for a moment and enjoy it,
because I realized the massage could help relieve the tension in my
muscles” (P2). In several cases, these moments also coincided with
the completion of the final subtask within the session, after which
participants no longer needed to resume ongoing work activities
(e.g., P10, P13, P16). In these situations, participants often remained
engaged with the massage for the full 30-second duration.

At the same time, posture-triggered activation did not occur ex-
clusively during transitional moments. Across several sessions, mas-
sage feedback was also triggered by posture changes that occurred
during sustained concentration or ongoing task engagement. Par-
ticipants sometimes adjusted their posture, repositioned their legs,
or changed sitting positions while continuing attention-demanding
tasks, and these incidental movements during focused work also
triggered the massage feedback. These observations suggest that
posture changes occurred under a variety of work situations.

5.3 Tactile Feedback Perception and Bodily
Awareness

The tactile feedback modalities — vibration and massage — were
generally perceived positively by participants. Most participants de-
scribed the massage feedback as physically comfortable or pleasant
during work. Beyond comfort, several participants described the
massage as increasing their awareness of bodily tension or physi-
cal fatigue during prolonged sitting (e.g., P2, P11). One participant
explained that when the massage started, they “suddenly realized
how tense my muscles were” (P2). Another participant described
the massage as “a good kind of reminder” that helped them relax
without negatively affecting ongoing work (P7). Some participants
additionally described the massage as requiring little active effort

from the user. Rather than being perceived as a demanding interrup-
tion, the massage was sometimes experienced as a form of passive
or background relaxation during desk-based activities.

Responses to the vibration reminder were more variable across
participants. In several sessions, the vibration reminder did not
activate because participants frequently adjusted their posture or
displayed habitual movement patterns throughout the tasks, pre-
venting the static posture threshold from being reached (e.g., P6,
P12). Among participants who did trigger the vibration reminder,
behaviors varied considerably. Some participants did not clearly
notice the feedback, attributing this to its subtle intensity, short
duration, or limited physical contact with the lumbar pillow during
work (e.g., P7, P14). Participants who tended to lean forward some-
times reported lower awareness of the vibration feedback during
work activities. In cases where the vibration was noticed, responses
varied considerably, ranging from immediate posture adjustment
to brief acknowledgment without observable behavioral change.

5.4 Individual Differences and Personalization
Needs

Participants demonstrated substantial variation inwork style, break-
taking habits, movement behavior, and interaction with the feed-
back system. During interviews, most participants reported that
they did not normally take regular micro-breaks during daily work
activities. Several participants described continuing work for ex-
tended periods, sometimes working until experiencing physical
discomfort or fatigue (e.g., P11, P16). In terms of attitude toward
micro-breaks, many participants reported being more willing to
pause or disengage during lighter or less cognitively demanding
activities.

Variationwas also observed in bodilymovement patterns through-
out the sessions. Some participants maintained relatively stable
sitting postures and long periods of uninterrupted concentration
during the tasks (e.g., P7, P9), while others displayed frequent bodily
movement such as habitual leg shaking, repeated posture reposi-
tioning, or continuous small adjustments during work activities
(e.g., P6, P12). Observationally, posture changes occurred under
a wide range of situations, including task transitions, temporary
pauses, sustained concentration, moments of frustration, habitual
fidgeting, and emotional reactions to task progress. For example,
some participants displayed noticeable body movement after com-
pleting a puzzle segment, while others repeatedly adjusted posture
during difficult or attention-demanding tasks.

Several participants additionally expressed the need for greater
personalization in timing preferences, sensing thresholds, and inter-
action styles (e.g., P6, P8, P12). Participants mentioned preferences
for adjustable reminder intervals, customizable massage duration,
manual control options, and different interaction modes for focused
work versus casual activities. Some participants also noted that ha-
bitual movement patterns, such as leg shaking or frequent posture
repositioning, could influence how the system detected posture
changes or triggered feedback (e.g., P9, P14). These observations
indicate that participants’ work habits, bodily behaviors, and inter-
ruption preferences varied substantially across individuals.



6 DISCUSSION
6.1 Posture-triggered feedback was sometimes

perceived as more compatible with
workflow

The findings suggest that posture-triggered massage feedback to
support micro-breaks was sometimes perceived as more compati-
ble with participants’ ongoing work activities, indicating that de-
laying feedback until a detectable posture change occurred may
have reduced the likelihood that the intervention was experienced
as abrupt or intrusive. The posture-triggered strategy explored
whether bodily transitions could provide opportunities for introduc-
ing feedback at moments that users may perceive as more naturally
integrated into ongoing workflow activities.

This interpretation aligns with prior research in interruptibility,
which suggests that interruptions are generally better tolerated
when they occur near workflow transitions, pauses, or moments
of lower cognitive demand [1, 14]. In several sessions, posture-
triggered feedback coincided with moments that appeared to in-
volve temporary reductions in task engagement, such as transitions
between subtasks or brief pauses between activities. During these
moments, participants appeared more willing to briefly disengage
from ongoing activities or attend to the massage feedback. Com-
pared with fixed-time triggering, these moments appeared to sup-
port smoother integration of the intervention into ongoing work
activities. At the same time, several of these moments occurred
shortly after participants completed a task segment. In such situa-
tions, participants may already have beenmore willing to tolerate or
engage with the massage feedback independent of the timing mech-
anism itself. The findings should therefore be interpreted cautiously,
as participants’ perceptions of the suitability of posture-triggered
timing may have been partly influenced by the structure of the
experimental tasks.

Although posture-triggered timing did not consistently align
with moments of reduced engagement, the findings nevertheless
suggest that incorporating bodily transitions into intervention tim-
ing may sometimes support smoother workflow integration com-
pared with fixed-time triggering.

6.2 Bodily behavior as a meaningful but
ambiguous contextual cue

In the user study, posture-related behavioral changes were observed
across a wide range of situations during desk-based work. While
some posture changes appeared near task transitions or temporary
pauses, bodily movements were also observed during periods of
sustained concentration and attention-demanding activities. In sev-
eral cases, participants changed posture, or repositioned themselves
while remaining highly engaged in their ongoing tasks. These find-
ings suggest that posture-related behavior during desk-based work
may carry multiple meanings, rather than just be interpreted as an
indicator of users’ momentary cognitive or attentional state.

Bodily adjustments may emerge as natural responses to muscu-
lar tension, discomfort, fatigue, cognitive load, or prolonged static
posture even when users remain strongly focused on their work ac-
tivities [34]. From this perspective, posture-related bodily behavior
during desk-based work appears to involve overlapping cognitive,

physiological, and habitual processes, making it contextually mean-
ingful but inherently ambiguous.

This ambiguity may partly stem from the gradual and often
subtle accumulation of physical strain during prolonged sitting.
Research suggests that physical discomfort associated with pro-
longed sitting may accumulate gradually over the course of a work
session [34]. Several participants described that during highly fo-
cused or time-pressured work, they often preferred to maintain
concentration and task continuity for extended periods rather than
interrupting workflow for breaks, sometimes continuing work until
experiencing noticeable fatigue or physical discomfort. This sug-
gests that cognitive task demands may delay break-taking until
physical strain reaches a threshold that becomes difficult to ignore.

This pattern of postponed breaks may contribute to the accumu-
lation of physical strain associated with RSI risk [27], suggesting
that the problem lies not only in physical overuse itself, but also
in how cognitive engagement shapes when and whether users at-
tend to their bodily recovery needs during desk-based work. The
findings therefore suggest that the value of posture-related timing
may lie in how embodied behavioral dynamics can provide con-
textually meaningful cues for designing less disruptive RSI-related
interventions during desk-based work.

6.3 Tactile feedback enabled low-disruptive
coexistence with ongoing work activities

The tactile massage feedback was generally perceived as comfort-
able, pleasant, and physically relaxing during desk-based work.
Many participants described the massage as calming or enjoyable,
and most reported that the bodily sensation itself felt minimal in-
trusive. Because the feedback was delivered directly through the
body rather than through attention-demanding notifications, par-
ticipants were willing to tolerate or even welcome the intervention
during ongoing work activities. These findings align with perspec-
tives in peripheral and embodied interaction suggesting that tactile
feedback may support low-attention and low-disruptive forms of
interaction during cognitively demanding activities [6, 25].

At the same time, participants sometimes continued their ongo-
ing tasks while simultaneously experiencing the massage feedback
rather than fully disengaging from work activities. Rather than in-
terrupting workflow entirely, the tactile feedback could coexist with
participants’ ongoing cognitive engagement. Compared with more
explicit or attention-demanding interventions, the low-disruptive
nature of the tactile feedback may have contributed to the relatively
low annoyance ratings observed in both conditions.

Importantly, bodily relaxation and cognitive disengagement did
not necessarily occur together. Existing research often describes
micro-breaks as short pauses or temporary disengagements from
ongoing work activities that may support recovery from sustained
cognitive and physical demands [3]. In the present study, partici-
pants did not respond to the massage feedback in a uniformmanner.
In some situations, particularly when the massage was triggered
near temporary pauses or task transitions, participants appeared
to briefly disengage from ongoing work activities and remain tem-
porarily idle during part or all of the massage duration. In other
situations, participants continued working while simultaneously
experiencing the tactile feedback. While the massage may have
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supported momentary physical comfort or bodily relief, it did not
always create clear moments of attentional disengagement from
work activities.

The vibration reminder further highlighted additional challenges
in designing subtle tactile interventions for posture-related behav-
ior during ongoing work. Responses to the vibration reminder
varied considerably depending on posture, bodily contact with the
lumbar pillow, and attentional engagement during work activities.
Several participants reported only weak awareness of the vibration
feedback due to its subtle intensity, short duration, or inconsistent
bodily contact with the pillow while working. These findings sug-
gest that highly subtle tactile reminders may risk becoming percep-
tually overlooked during cognitively demanding work, particularly
when bodily contact with the feedback device is inconsistent.

Together, these findings highlight a broader challenge in design-
ing tactile interventions for RSI-related behavior change during
desk-based work. Feedback that strongly interrupts workflow may
increase the likelihood of disengagement, but may also be experi-
enced as disruptive or poorly timed. Conversely, highly integrated
and low-disruptive tactile feedbackmay coexist more naturally with
ongoing work activities, while simultaneously reducing the likeli-
hood that users fully disengage from cognitively demanding tasks.
From this perspective, designing tactile interventions for posture
variation and micro-break support may involve balancing multi-
ple competing factors, including disruption, perceptual salience,
bodily integration, workflow compatibility, and opportunities for
meaningful recovery from sustained cognitive and physical load.

6.4 Differences in work style and behavior
patterns suggest the need for personalized
intervention strategies

The findings suggest that the same tactile feedback strategymay not
function uniformly across different work styles and behavior pat-
terns. Although the system employed the same posture thresholds,
tactile feedback intensity, and triggering logic across all partici-
pants, the intervention did not operate consistently across different
work styles and bodily interaction patterns.

In practice, participants displayed substantial variation in pos-
ture variability, habitual movement, bodily contact with the lumbar
pillow, and sensitivity to tactile feedback. For some participants,
frequent posture adjustments and bodily movements prevented the
static posture threshold from being reached consistently, reduc-
ing activation of the vibration reminder. For others, more static
sitting patterns resulted in more frequent triggering of the same
feedback mechanism. Similarly, perception of the tactile feedback
varied depending on sitting posture, bodily contact with the pillow,
and attentional engagement during work activities. These findings
highlight the difficulty of applying uniform intervention strategies
to highly variable embodied work behaviors during desk-based
activities.

From this perspective, designing RSI-related interventions may
require greater adaptability to users’ movement habits, bodily inter-
action patterns, and work rhythms. Rather than relying solely on
standardized timing rules or fixed bodily thresholds, future systems
may benefit from more adaptive or personalized approaches that

can better accommodate the diversity of embodied work practices
and recovery behaviors during prolonged desk-based work.

6.5 Limitations and future work
Several limitations should be considered when interpreting the find-
ings of this study. First, the exploratory nature of posture-triggered
timing should be considered when interpreting the findings. The
study examined whether detectable posture changes could be used
as a possible cue for delaying the delivery of micro-break feed-
back. While this approach sometimes aligned massage feedback
with pauses or transitions between activities, posture changes also
occurred during sustained concentration and ongoing task engage-
ment. Future work should therefore examine how posture-related
cues might be combined with other contextual indicators, such as
task activity, input pauses, or user-controlled settings, to better
support feedback timing during desk-based work.

Second, the structure of the experimental tasks may also have
influenced the observed timing and behavioral responses to the
massage feedback. In several sessions, posture-triggered activation
occurred shortly after participants completed the assigned task
segment or reached the end of the work session. In these situations,
participants no longer needed to continue working and were there-
fore able to fully attend to the 30-second massage feedback without
ongoing cognitive demands. As a result, the study cannot fully
determine whether the observed disengagement and relaxation
behaviors were caused by the posture-triggered timing itself, or by
the absence of remaining task demands at the moment the feedback
was activated. Therefore, the findings should primarily be inter-
preted as evidence of perceived timing suitability and workflow
compatibility rather than as direct evidence that posture-triggered
timing reliably promoted micro-breaks behavior.

Third, the study did not directly measure the restorative quality
or effectiveness of the micro-breaks themselves. Although partici-
pants often described the massage feedback as comfortable or physi-
cally relaxing, they also frequently continued working while receiv-
ing the feedback. The study therefore cannot determine whether
tactile relaxation alone meaningfully supported cognitive recovery,
attentional disengagement, or longer-term reduction of RSI-related
strain during desk-based work. Future work may benefit from in-
corporating additional measures related to attentional recovery,
physiological recovery, or long-term behavioral change in real-
world work contexts.

Finally, the studywas conducted within a relatively controlled ex-
perimental setting with a limited number of participants and short-
term interactions with the prototype system. Real-world desk-based
work often involves more complex workflows, social interruptions,
environmental distractions, and long-term behavioral routines that
could influence how tactile interventions are perceived and inte-
grated into everyday work activities. Future research may therefore
benefit from longer-term field deployments and more adaptive in-
tervention strategies that can better accommodate variability in
users’ embodied work behavior, work rhythms, and recovery needs
over time.



7 CONCLUSION
This project explored how tactile feedback may be delivered during
desk-based work to support micro-breaks and posture variation
while remaining compatible with ongoing workflow. Through a
Research-through-Design approach, RePose was developed and
evaluated using a comparative user study between fixed-time and
posture-triggered feedback strategies. The findings suggest that
posture-triggered tactile feedbackwas sometimes perceived asmore
compatible with ongoing workflow compared with fixed-time trig-
gering, particularly when feedback occurred near temporary pauses
or transitions between activities.

At the same time, the study also revealed the complexity of using
bodily behavior as a contextual cue for intervention timing dur-
ing desk-based work. Posture-related behavioral changes occurred
across a wide range of work situations, including both temporary
pauses and periods of sustained cognitive engagement. Rather than
functioning solely as indicators of interruptibility or readiness for
disengagement, bodily dynamics appeared to reflect overlapping
processes related to cognitive engagement, bodily self-regulation,
discomfort, fatigue, and habitual movement. The findings therefore
suggest that behavioral cues may provide contextually meaningful
but inherently ambiguous information for feedback timing during
desk-based work.

The study further showed that subtle tactile feedback could often
coexist with ongoing work activities without heavily disrupting
workflow. While participants frequently described the massage
feedback as comfortable, calming, and minimally disruptive, they
also often continued working while receiving the feedback. These
findings highlight a tension between minimizing disruption and
supporting meaningful disengagement or recovery during micro-
breaks interventions. In addition, substantial variability in work
style, posture variability, behavior habits, and tactile sensitivity
suggested that the same intervention strategy did not function
uniformly across users and situations.

Taken together, the findings suggest that supporting bodily re-
covery during desk-based work involves negotiating complex re-
lationships between workflow continuity, cognitive engagement,
bodily behavior, recovery needs, and individual variability. Future
work may therefore benefit from more adaptive and personalized
approaches that can better align feedback timing and interaction
strategies with users’ embodied work practices and recovery be-
haviors over time.

8 REFLECTION
This project marked an important step in my development as both
a designer and a design researcher. Building on the awareness-
oriented focus of my preparation project, RePose allowed me to
investigate the more challenging question of how feedback can
support behavioral responses while remaining compatible with
ongoing work. Through the development and evaluation of the
system, I gained a deeper understanding of the complex relationship
between bodily behavior, attention, context, and interaction design.

Throughout the project, I became increasingly aware that health-
related design is not simply about encouraging desirable behaviors,
but about understanding how interventions are experienced within
the realities of everyday life. One of the most important lessons was

recognizing that human behavior is often more complex and am-
biguous than the assumptions that initially guide a design concept.
Rather than searching for clear behavioral indicators or predictable
responses, I learned to appreciate the contextual nature of everyday
activities and the importance of understanding behavior within
broader social and situational circumstances. This encouraged me
to adopt a more critical and reflective approach when translating
observations into design opportunities.

From a User & Society perspective, the project deepened my
understanding of how people balance wellbeing-related intentions
with ongoing work demands. Through interviews, workshops, and
user testing, I learned that awareness alone does not necessarily
lead to action. Participants often recognized the importance of tak-
ing breaks or adjusting their posture, yet these intentions were
frequently postponed when they were engaged in work. This rein-
forced my understanding that users’ responses are shaped not only
by feedback itself, but also by their goals, priorities, and situational
context. As a result, I became increasingly interested in designing
interventions that respect users’ autonomy and fit naturally within
their existing routines rather than attempting to control behavior
directly.

From a Technology & Realisation perspective, the project signif-
icantly expanded my experience in designing and implementing
interactive systems that integrate sensing, actuation, and behav-
ioral interpretation. Combining the pressure-sensing seat cushion,
implementing posture variation detection, and coordinating vibra-
tion and massage feedback required me to think beyond individual
technical components and consider how the system functioned
as a coherent interaction. I learned that technical decisions such
as threshold selection, sensing logic, and timing mechanisms di-
rectly shape users’ experiences and perceptions of the system. This
strengthened my understanding of technology not as a neutral
infrastructure, but as an active contributor to interaction quality.

For Creativity & Aesthetics, the project strengthened my appreci-
ation for subtle and embodied forms of interaction. Compared with
the visual ambient feedback explored in my preparation project,
RePose allowed me to investigate tactile feedback as a medium for
communication. Through this process, I became increasingly inter-
ested in how interactions can operate through bodily experience
rather than visual attention. I learned that effective interventions
do not necessarily need to be highly noticeable or persuasive; in
many cases, subtle interactions that respect users’ attention and
ongoing activities can create more meaningful experiences. This re-
inforced my interest in calm, peripheral, and embodied approaches
to interaction design.

From aMath, Data&Computing perspective, the project strength-
ened my ability to use data to inform design decisions. Early in
the project, I initially explored the possibility of detecting specific
sitting postures through pressure sensing. However, due to the lim-
itations of the large-area thin-film pressure sensor, reliable posture
classification proved difficult. This challenged me to reconsider
what information was actually necessary to support the design
goal. Rather than focusing on identifying exact postures, I shifted
toward detecting meaningful changes in pressure patterns that
could indicate bodily movement. Although this approach provided
less detailed information, it proved more robust and sufficient for
supporting the intended interaction. Through this process, I learned
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that effective data-driven design is not necessarily about collecting
the most detailed data, but about identifying what information is
meaningful and actionable within a specific design context.

On a personal level, this project contributed significantly to my
development as a reflective and research-oriented designer. One
of the most valuable lessons was learning to embrace uncertainty.
Several of the most meaningful findings emerged from discovering
unexpected complexities in participants’ behaviors and experiences.
This shifted my perspective from viewing design as a process of
creating solutions toward seeing design as a means of generating
knowledge and challenging assumptions. Compared with earlier
projects, I became more comfortable working with ambiguity and
using unexpected findings to refine both the design and the research
direction.

In terms of professional skills, the project strengthened my abil-
ity to conduct independent design research. I developed a more
structured approach to connecting literature, design exploration,
prototyping, and evaluation within a coherent research process.
Conducting workshops, iterative prototyping, user studies, the-
matic analysis, and statistical analysis increased my confidence in
working across different research methods and forms of evidence.
I also improved my ability to communicate research findings and
articulate the relationship between design decisions and empirical
insights.

Although the project was carried out individually, collabora-
tion remained an important part of the process through regular
supervision and feedback sessions. Discussions with my supervi-
sor encouraged me to critically examine assumptions, refine the
research question, and reflect on the implications of emerging find-
ings. These conversations played an important role in helping me
move beyond solution-oriented thinking and engage more deeply
with the underlying research challenges.

Overall, RePose strengthened my ability to approach health-
related design challenges through a research-driven and human-
centered perspective. More importantly, it changed how I think
about interaction design. Rather than viewing design primarily as a
process of creating interventions, I increasingly came to see it as a
way of understanding complex human experiences and generating
knowledge about how people interact with technology in everyday
life.

9 STATEMENTS
During the development of this project, no AI tools were used
to generate design concepts, develop prototypes, collect data, or
analyse research results.

For the report, NetEase Youdao Translation was used to support
language refinement, including improving wording, grammar, and
readability of the final English text.

For the portfolio, ChatGPT was used to shorten and refine parts
of the written content, including projects reflections and project
descriptions, for conciseness.
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RePose: A Posture-Triggered Tactile System for Supporting Micro-Breaks During Desk Work

A Questionnaire Items

Table A1: Post-session questionnaire items

Dimension Question

Annoyance How annoying was the system?
Frustration How insecure, discouraged, irritated, stressed and annoyed versus secure, gratified, content, relaxed and compla-

cent did you feel during the task?
Respect How respectful does the system show for the task you are undertaking?
Mental Demand How much mental and perceptual activity was required? Was the task easy or demanding, simple or complex,

exacting or forgiving?
Time Pressure How much time pressure did you feel due to the rate or pace at which the tasks or task elements occurred? Was

the pace slow and leisurely or rapid and frantic?
Own Performance How successful do you think you were in accomplishing the goals of the task set by the experimenter or yourself?

How satisfied were you with your performance?
Mental Effort How hard did you have to work mentally and physically to accomplish your level of performance?

B Semi-Structured Interview Guide

Table A2: Semi-structured interview topics and example questions

Interview Topic Example Questions Aim
Timing Perception • What were you doing when the feedback appeared?

• How did the timing of the feedback feel during your work activities?
• Can you describe situations where the timing felt appropriate or inappropriate?
• How did the two timing strategies feel different to you?

Explore how participants per-
ceived feedback timing during
ongoing work activities.

Workflow Compatibil-
ity • How did the feedback affect your ongoing activity or concentration?

• What did you usually do while receiving the feedback?
• In what situations did you prefer to continue working rather than respond to the feedback?
• Can you describe moments where the feedback felt more or less disruptive?

Understand perceived disrup-
tion, workflow compatibility,
and responses during different
levels of task engagement.

Behavioral Responses • How did you usually respond when the feedback appeared?
• What influenced your decision to respond to the feedback or continue working?
• How did the feedback influence your posture or break-taking behavior?
• Can you describe situations where you were more willing to pause or disengage from the

task?

Explore behavioral responses
to tactile feedback and micro-
break prompting during work
activities.

Tactile Feedback Experi-
ence • How did the vibration feedback feel during work activities?

• How did the massage feedback feel during work activities?
• How did the tactile feedback affect your awareness of bodily tension or fatigue?
• What was your experience of the massage while continuing the task?

Understand tactile experience,
bodily awareness, and percep-
tions of tactile feedback during
ongoing work.

Long-Term Use and Per-
sonalization • How do you imagine using this system during daily work?

• What would make you more willing to use the system long-term?
• What kinds of adjustments or personalization would you prefer for the feedback?

Explore long-term acceptance,
personalization needs, and in-
dividual preferences.
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Information sheet for research project “Break the Strain” 
 

1. Introduction 
Eindhoven University of Technology (TU/e) invites you to take part in this research project which aim is to 
explore how can prompts be delivered in work situations to support micro-break and posture correction. 
You receive this invitation because you regularly perform desk-based computer tasks 
and fit the target user group for this study.  
Joining this research project is your choice. Your participation is completely voluntary and does not 
pose any physical, legal or economic risks. You are not obliged to answer questions you are 
uncomfortable with, and you can withdraw from the research at any time without explaining why. 
Declining or withdrawing will not have negative impact for you. 
 
Throughout the research, you might be asked personal questions related to the delicate topic of work 
related discomfort, posture habits, or break-taking behavior. We ask these questions only for the benefit 

of the research project.  

Before you decide, please read the following information to understand what the project is about, what 
we expect from you and how we handle your personal data. After reading, you can sign up by completing 
the attached form.  
 
If you have questions, feel free to contact us (contact details below). You can also discuss this information 
with people you trust. 
 

2. Who are we?  
This research project is conducted by: 

Technische Universiteit Eindhoven (TU/e) 
De Groene Loper 3 
5612 AE Eindhoven  

Data controller 

  

How to contact us? 

Xingyu Xiang x.xiang@student.tue.nl 

Privacy Operations  privacy@tue.nl  

Data Protection Officer dataprotectionofficer@tue.nl  

 

3. What will taking part in the research project involve? 
In the research project we will collect your personal data using the following methods:  
 Asking you simple questions before the study about your general computer-work habits, current 

ergonomic setup, and any history of physical discomfort (e.g., lower back or neck pain).  
 Interviewing you about using experience with the design and to write down your answers/record 

your answers via audio/video. Also, we will make a transcript of the interview.  
 The prototype will provide subtle physical feedback when poor posture is detected. We will collect 

The number of times feedback is triggered. 
 Audio recordings and written transcripts of your feedback during the workshop or interview.  

 
4. What personal data from you do we gather and process? 
We collect and process the following personal data which is necessary for the project purpose:  

Category and 
type 

Personal data Purpose  Retention period 

Contact data 
(regular 
personal data) 

Name, e-mail To communicate with you and 
invite you to events  

6 months after data 
collection 

mailto:privacy@tue.nl
mailto:dataprotectionofficer@tue.nl
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All data All personal data as 
mentioned hereabove 

storage  

 
Your data is retained only for the time period as specified in the table. Keeping your data for this period 
helps us to comply with scientific principles, such as producibility and verification. 
 
After this period, your personal data will be deleted or anonymized to ensure it can no longer be linked to 
you. Unless you explicitly agree to the use of your identifiable information in publications (for example 
your quotes or your name).      
 
5. Stopping your participation and your rights  
If you end your participation in the research we will not use your data anymore from that moment on.  
 
For questions, ending your participation or complaints, please contact the researcher via the contact 
details as provided in the table under section 2.  

For concerns or questions about the handling of personal data, you can e-mail the data protection officer 
as indicated in the table under section 2. You can also file a complaint with the Dutch data protection 
authority: the Autoriteit Persoonsgegevens.   

You have the right to request access, rectification, objection, erasure or adaptation of your data. Submit 
your request through Privacy Operations  via the contact details as provided in the table under section 2. 
 

6. Legal basis for processing your personal data 
The TU/e processes your personal data to conduct scientific research, which is the university’s public task 
as stated in article 1.3 of the Dutch Wet Hoger onderwijs en Wetenschappelijk onderzoek. The TU/e 
always follows the applicable codes of conduct for research integrity and the scientific standards when 
conducting research.  
 

7. Who has access to your personal data? 
Only authorized employees involved in the research have access to your personal data if this is necessary 
for their tasks. The authorized employees will keep your personal data confidential.  
 
TU/e has a suitable agreement with these parties to protect your personal data. We will not share your 
personal data with any other party, unless we are required to do so by law. 
 
TU/e will process your personal data within the European Economic Area (EEA) by storing your data on a 
server inside the EEA. In addition, TU/e has implemented appropriate technical and organizational 
measures to protect your personal data. These measures include using centrally managed and verified 
research- and storage tools. 
 
*We have taken steps to ensure your data outside of the EEA is also adequately protected. These 
measures include standard contractual clauses. 

 
8. Future research  
During the research project, your personal data may also prove useful for new, socially important 
research. In such case, we would like to reuse your data for the new research. This will only happen if (1) 
your personal data is truly necessary, (2) the recognized ethical standards for scientific research are 
followed, and (3) the new research objectives align with the current research objectives. If your personal 
data is used in future research, we will take all reasonable steps to inform you about this. You can object 
to the use of your personal data for new research.   
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We might use anonymized data for new purposes such as research or education. We will ensure the data 
cannot be linked to you and we will not disclose anything that makes you identifiable]. 
 
This research has been assessed and approved by the ethical committee of Eindhoven University of 
Technology.  
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Consent form for participation by an adult 

By signing this form, I confirm:  

1. I have enough information about the research project from the separate information sheet. I 
have read it and I had the chance to ask questions, which have been answered to my satisfaction.  
 

2. I take part in this research project voluntarily. There is no explicit or implicit pressure for me to 
take part in this research project and I understand I can stop my participation at any moment, 
without explaining why. I do not have to answer any question I do not want to answer.  
 

3. I know my personal data will be collected and used for the research, as explained to me in the 
information sheet.  

Furthermore, I consent to the following parts of the research project: 

4. I consent to my personal data, such as footage taken of me, audio taken of me, answers or 

quotes I gave during the research, to be used by the researcher in publications and/or in 

presentations – without including my name.  

YES ☐ NO☐ 
 

 

Name of Participant:  

Signature:  

Date:  

 

Name of researcher:  

Signature:  

Date:  
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Ethics Review Template

Via this template you can create (or upload) your Ethics Review and request a review by 
the Ethical Review Board (ERB).  This Ethical Review template should be completed for 
every research study that involves human participants or personal data.

Questions: If you have questions for the ethics committee, add them at the end of the 
form as a comment under “Activity”.

Submit: Once you’ve completed the form, click “Submit”. Your form will be automatically 
sent to the Ethics Review Board for revision.

1. Project Title *

Break the Strain

2. Are you a? *
Master student

3. Name of the researcher (Student or
Researcher) *

Xingyu Xiang

4. Email of the researcher (Student or
Researcher) *

x.xiang@student.tue.nl

When applicable, at least one supervisor should be mentioned.

5. Supervisor(s) Name(s)

Jun Hu

5a. Supervisor(s) email address(es)

J.Hu@tue.nl

Sharing: Add the person on the right side panel under the “Shared with” label (on low-
resolution computers, this option appears at the end of the form).

6. Department *

Industrial Design (ID)

7. What is the purpose of this study? (select all that apply) *
Educational purposes (as part of a course)

8. What are your main research questions? *
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How can feedback prompts be delivered in work situations to help promote micro-break 
and posture improvement?

9. Has your proposal already been
approved by an external Ethical Review
Board? *

No

This means that your project has already 
been approved by an other Ethical Review 
Board (e.g. when you are collaborating with 
another university and the project has been 
approved by their Ethical Review Board, 
Medical Ethical Approval Board (METC) 
approvals, etc).

Device Information

10. Does your research include a device? *
Yes A device is a complete piece of physical 

hardware that is used to compute or 
support computer functions within a larger 
system.

11. Please describe your device or link to an online description of the device *

The device used in this project is a designed lumbar support pillow with massage 
function. It is designed to provide non-invasive haptic feedback (like subtle vibrating, 
swelling and kneading) to guide users in correcting their sitting posture and promoting 
micro-break.

12. Will you use a device that is ‘CE’ certified for unintended use (meaning you will use
existing CE certified devices for other things than they were originally intended for) or
use a device that is not ‘CE’ certified? *

No

13. Please explain to what extent the device was assembled according to relevant
standards and provide a risk assessment *

The device is a research prototype. All internal components (e.g., air pump, solenoid 
valves) will be sourced from reputable suppliers (such as TinyTronics) The assembly uses 
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standard low-voltage DC circuits (5V/12V) to ensure electrical safety. Those components 
will be housed in a protective, non-conductive casing integrated within the pillow's foam. 

• Electrical Risk: The device operates on low voltage (USB/Battery), eliminating the risk 
of high-voltage electric shock.

• Hygienic Risk: The outer fabric of the pillow is removable and washable to ensure user 
safety during multi-person testing.

Population & Measurement Information

15. Please check the box that indicates the relevant study population *
Students
General healthy population

16. Age category of participants *
18 years or older

17. Description of the research method
and/or measurement (select all that
applies) *

(Semi-structured) interviews
Group workshops/roundtable
discussions
User testing

Please attach any other relevant 
documentation (e.g. survey questionnaire, 
text used for ads to recruit participants, text 
used for debriefings, etc.) to this ERB in 
question 18. 

18. Please use this box to attach any other relevant documentation (e.g. survey
questionnaire, text used for ads to recruit participants, text used for debriefings, etc.)

51d20584-11fc-4ac7-a2f8-35c48605ecc2

19. Describe the procedures,
measurements, and stimuli/treatments
used in your study. *

Study Procedures 

1. Setup: Participants will be briefed about 
this research and the purpose of the 
usertest. The Lumbar Pillow with FSR 

Please describe: 

What participants will do or experience. 

What data will be collected (e.g., surveys, 
observations, physiological measures). 

What tools or materials will be used (e.g., 
validated scales, prototypes, databases).
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seat pad will be placed on their office 
chair.

2.Natural Work Phase: Participants will 
go about their normal workday. The 
device will operate in the background, 
providing feedback when poor posture 
and sedentary behavior are detected.

3. Interview: A semi-structured interview 
will be conducted at the end of the 
workday to reflect on the user experience 
of the device.

Measurements

• Posture Data (FSR data): Continuous 
tracking of pressure sensor data and 
sitting duration throughout the day.

• Intervention Rate: Counting how many 
times the device gives the user feedback.

• Qualitative data: Gathering feedback on 
their experience with the device during 
actual work situation.

If your study involves multiple stages 
or methods, please describe each step 
chronologically.

20. Describe and justify the number of
participants and observations for each
stage of your study. *

Number of Participants:

• Workshop Phase: 8 to 10 participants.
• User Testing Phase: 4 to 6 participants.

Justification:

1.Workshop (8-10 people): This group 
size is ideal for generating diverse 
design ideas and capturing a broad 
range of user pain points regarding 
RSI and office ergonomics. It ensures 
active group dynamics without becoming 
unmanageable for deep qualitative 
discussion.

2.User Testing (4-6 people): Since this 
phase involves a field study with a high-
fidelity prototype, a smaller sample 
size (4-6) is sufficient to identify major 

Please specify: 

How many participants are needed per 
method and why?

Whether participants will be involved once 
or multiple times.

If different and/or multiple participant 
groups are involved in each study stages, 
please describe them all accordingly. 
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usability issues, social acceptance 
patterns, and the effectiveness of the 
haptic feedback.

Involvement: Participants will primarily 
involve in workshop phase. Some 
participants from the initial workshop may 
be invited to take part in the subsequent 
user testing. This allows us to observe how 
users' perceptions evolve from conceptual 
ideas to physical interaction with the actual 
prototype.

Description of Participant Groups:

• Group 1 (Workshop): Office workers or 
students who have experience wih long-
term desk-based working.

• Group 2 (User Testing): A subset of 
Group 1 or new recruits with similar 
backgrounds.

21. Explain why your research is societally important. What benefits and harm to
society may result from the study? *

Repetitive Strain Injury (RSI) and musculoskeletal disorders (MSDs) are among the most 
common occupational health issues in the digital age, significantly impacting workforce 
productivity and placing a massive financial burden on public healthcare systems. This 
research is societally important because it explores a proactive approach to prevent 
these chronic conditions. This study investigates how "calm" and "non-intrusive" physical 
feedback can naturally guide users towards healthier habits.

22. Describe the way participants will be
recruited *

Personal network
By a Consortium Partner (please write
the consortium partner name in the
"other" box)
Other

How do you plan to recruit participants 
for your study? Consider methods such 
as distributing flyers, leveraging personal 
networks, or using panels.

22a. Please specify: *

Workplace Vitality Hub
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23. Will the participants give their consent – on a voluntary basis – either digitally or on
paper? Or have they given consent in the past for the purpose of education or for re-
use in line with the current research question? *

Yes

23a. Are you using the TU/e consent
templates?

Yes
You can find the TU/e consent templates by 
clicking here. 

23b. Please upload here your consent template

dd40f550-3abd-4643-9cb3-61ad1144818c

23. Provide a statement of the risks regarding the safety or well-being (think about
stress, extreme emotions, visual or auditory discomfort) that you expect for the
participants or others involved in the study and how you plan to mitigate them. *
Explain these possible risks and describe the way these risks are mitigated. Also take into consideration any
personal data you may gather and associated privacy issues.

For user testing, the possible Risks:

1. Physical Discomfort: Participants might feel physical discomfort if the tactile feedback 
triggers too frequently during testing.

2.Psychological Annoyance: Repeated physical nudges could lead to "alert fatigue," 
causing frustration or distraction from their work tasks.

Mitigation Plan:

• User Control: Participants have the absolute right to turn off the device or remove the 
pillow at any time without providing a reason. 

• Threshold Settings: The haptic feedback frequency is capped (e.g., no more than 
3 times per hour) to ensure it remains a "calm" reminder rather than a constant 
interruption.

24. Please provide a brief statement of the risks associated with the privacy and
breach of data collected from the participants and how you plan to mitigate them. *

Data Breach: Unauthorized access to raw sensor data or interview recordings stored on 
local or cloud drives.

Mitigating plan: All digital data (sensor logs and interview transcripts) will be stored on 
OneDrive with two-factor authentication. Interview recordings will be deleted immediately 
after they are transcribed and anonymized.

https://tuenl.sharepoint.com/sites/intranet-privacy-security/SitePages//consent-forms.aspx
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Self-assessment checklist

Questions: If you have questions for the ethics committee, add them at the end of the 
form as a comment under “Activity”.

If you answer “Yes” in questions 26 to 35, your request will not be eligible for fast-track 
approval.

26. Does the study involve human material? (e.g., surgery waste material derived from
non- commercial organizations such as hospitals) *

No

27. Will blood or other (bio)samples be obtained from participants? (e.g., hair, sweat,
urine or other bodily fluids or secretions, also external imaging of the body) *

No

28. Are the participants, outside the
context of the research, in a dependent or
subordinate position to the investigator? *

No

Consider conducting research involving your 
own students or employees. If there is a 
dependency or power imbalance between 
you and the research participants, your 
answer to the next question should be ‘yes’.

29. Does the study involve participants
who are particularly vulnerable or unable
to give informed consent? *

No

Vulnerable people: children (<16 years 
of age), people with learning difficulties, 
patients, people receiving counseling, 
people living in care or nursing homes, 
people recruited through self- help groups, 
etc.

30. Will participating in the research be
burdensome? *

No
For example: requiring participants to wear 
a device 24/7 for several weeks, filling in 
questionnaires for hours, traveling long 
distances to a research location, to be 
interviewed multiple times, etc.
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31. May the research procedure cause
harm or discomfort to the participant in
any way? *

No

Harm or discomfort examples; causing 
pain or more than mild discomfort, stress, 
anxiety, administering drinks, foods, drugs, 
showing explicit visual material, etc.

32. Will financial inducement (other than
reasonable expenses and compensation
for time) be offered to participants? *

No

For an explanation of what is considered 
a reasonable compensation, see the topic 
participant fees from the HTI group. 

33. Will it be necessary for participants to take part in the study without their
knowledge and consent at the time? (e.g., covert observation of people) *

No

34. Will the study involve actively
deceiving the participants? *

No
Will participants be deliberately falsely 
informed, will information be withheld from 
them, or will they be misled in such a way 
that they are likely to object or show unease 
when debriefed about the study

35. Will participants be asked to discuss
or report sexual experiences, religion,
alcohol or drug use, suicidal thoughts, or
other topics that are highly personal or
intimate? *

No

Think about your research population. For 
some participants, particular topics can be 
considered sensitive or intimate, whereas 
the same topics will not be perceived as 
such by other participants.

Click the "submit" button in order to send it for review, this will send a message to your 
indicated supervisor based on provided e-mail for approval.

Once your supervisor has approved, it will automatically proceed for review to the Ethical 
Review Board (ERB).

Please wait a minute or so and refresh the page manually to see the next steps. 

https://htilabs.ieis.tue.nl/h8_participants.html#bookmark3
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