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This paper presents an appropriation study of CardaFit, a cross-platform mobile application designed to mitigate the negative health
effects of prolonged sitting among desk workers. The app promotes micro-interventions through brief, repeated health reminders
that encourage hydration, movement, physical activity, and regular breaks during work hours. CardaFit integrates practice-centered
design with personalized notifications, gamification elements, and meal recommendations. The system emphasizes tailorability, user
control, and motivational feedback mechanisms, while incorporating context-sensitive nudging to support behavioral change. This
demo contributes to the understanding of design principles and features grounded in user feedback, enhancing both relevance and
usability, and paving the way for AI-driven personalization, user autonomy, and privacy-aware interactions. Through a longitudinal
study, we demonstrate the viability of CardaFit as a realistic and accessible solution for fostering sustainable wellness behaviors in
technology-mediated work environments.
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1 Introduction to Related Work

Office employees, students, and other knowledge workers increasingly spend the majority of their time engaged in
screen-based activities, sitting in front of computers or using mobile and wearable devices. This sedentary behavior is
contributing to a marked decline in routine physical activity, such as walking or stretching, across diverse populations
[26]. Individuals often become so absorbed in their tasks that they forget to hydrate or remain physically inactive
for extended periods, resulting in prolonged screen exposure with multifaceted physiological and psychological
consequences.

A growing body of research now links sedentary lifestyles to a broad spectrum of health concerns, including poor
posture, repetitive strain injuries, visual fatigue, dehydration, circulatory issues, and heightened levels of stress and
burnout [6]. Further studies have associated prolonged sedentary work environments with increased risk for chronic
conditions such as obesity, hypertension, type 2 diabetes, and cardiovascular diseases [1, 22]. Moreover, limited physical
activity has been shown to negatively impact mental health, with strong correlations to elevated stress, anxiety, and
reduced overall well-being among office workers [4].
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Importantly, the issue is not necessarily a lack of awareness; most individuals recognize the benefits of regular
movement and hydration. However, these micro-behaviors are frequently forgotten amidst demanding schedules and
cognitive workload [18, 19]. Within the wider HCI and CSCW communities, several studies and design interventions
have sought to address these challenges by embedding health-supportive actions into everyday workflows. Examples
include encouraging walking [2, 3] and hydration [24], or integrating movement into routine tasks such as writing emails
[9] and participating in meetings [7]. These interventions aim to counteract the health risks of office work—particularly
prolonged sitting—by delivering timely reminders that prompt workers to engage in beneficial physical activities
throughout the day [11].

2 CardaFit: The Initial App

Motivated by ongoing academic discourse on health-supportive applications and building on practice-centered research
with German small and medium-sized enterprises (SMEs), we developed CardaFit—a cross-platform mobile application
designed to encourage users to integrate small, meaningful wellness habits into their daily desk routines. CardaFit was
developed as part of two funded projects: the first under the Mittelstand-Digital Zentrum initiative1, and the second
through testing and appropriation within the European Digital Innovation Hub (EDIH)2 from 2022 to 2025.

The projects followed the Design Case Study framework [23], incorporating three phases: context study, design study,
and appropriation study. This paper presents the evaluation and appropriation study conducted with three companies,
and discusses the design principles and features that emerged during these phases.

Following the initial context analysis with two SMEs and the extraction of design implications, CardaFit was
implemented as a cross-platform mobile app. The application sends push notifications throughout the day to remind
users to engage in four key wellness actions: taking breaks, performing simple exercises, drinking water, and walking.
Figure 1 presents the main user interfaces resulting from the first design iteration till initial evaluations with the
companies.

These micro-activities are intentionally simple, require no specialized equipment, and can be completed in under
one minute. Figure 2 shows the corresponding notification screens that are triggered when users tap on reminders. In
addition to sending reminders, the app visualizes daily activity progress based on the activities performed in response
to health reminders. It also includes a profile page for personalizing notification rhythms, an avatar selection feature
for anonymized participation in leaderboards, a gamified leaderboard tracking earned points for completed activities,
and a recipe portal for healthy meal suggestions.

The goal of CardaFit is not to disrupt users’ productivity, but to seamlessly integrate small, frequent behavioral
nudges into their existing routines—ultimately supporting the prevention of long-term health issues associated with
sedentary workstyles [10]. Each of the four supported wellness activities serves a specific, evidence-based function:

� Pause: Prevents digital eye strain (computer vision syndrome) by encouraging periodic visual breaks.
� Perform exercise: Supports spinal alignment and prevents musculoskeletal strain in the back, neck, and

shoulders.
� Walk for a minute: Alleviates joint stiffness, promotes circulation, and reduces the risk of repetitive strain

injuries caused by static posture.
� Drink water: Enhances metabolic processes and cognitive performance, reducing fatigue associated with

dehydration during extended work periods.
1https://digitalzentrum-lr.de/
2https://edih-swf.eu/edih-swf/
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Fig. 1. Cards Fit – Old Design – Home, Recipes, Leaderboard & Profile screens

Fig. 2. Activity Screens After Push Notifications for Water, Breaks, Exercise and Steps

3 The App’s Use Case and the Appropriation Study:

Participants were prompted to enter personal health information, including age, working model, height, weight,
occupation, medical conditions, and daily working rhythm. Based on this input, the app generated personalized
dashboards that displayed the following features:

� Daily tasks: Including exercise, water intake, breaks, and step goals—tasks could be system-generated (push
notifications) or user-generated (self-invoked).

� Daily progress timelines visualizing completed activities.
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� Healthy recipe suggestions.
� Real-time tracking of water intake, step counts, and break frequency.
� Exercise recommendations customized according to job nature and health conditions (e.g., back exercises for

desk-based jobs).
� Gamified elements such as leaderboards and performance-based medals.

The application was tested across three companies over an extended period, ranging from a minimum of 4 weeks to
a maximum of 9 weeks. Before the testing, each company received an onboarding session, and users installed the app
on their personal or work devices. A built-in feedback function enabled users to submit direct feedback, which was
received by the development team via feedback API.

In parallel, on-site observations and semi-structured interviews were conducted to uncover evolving design implica-
tions and user experiences. A sprint-based development methodology was adopted, with feature updates delivered
in two-week intervals. This iterative approach allowed for continuous refinement of the application’s functionality.
Additionally, the design was periodically evaluated by UX and interaction design experts to improve the interface
aesthetics and usability.

The goal of the appropriation study was to investigate:

� Whether the current version of the interactive mobile application effectively encourages healthier lifestyle
habits among users.

� Whether personalized recommendations based on individual health profiles provide the level of tailorability
and customization necessary to support users’ daily wellness routines.

4 Early Outcomes and Observations

We collected user feedback covering a variety of issues, from technical bugs to design suggestions about changing work
practices through the induction of the app and long-term usage. The focus here is on inputs that directly impacted
the interface and user interaction. These insights helped identify key experience issues and guided meaningful design
improvements using scenario-based refinement [5]. This feedback helped us identify common pain points and user
expectations, supporting a human-centered redesign [8]. This section outlines how we selected the most relevant
feedback, translated it into crude design requirements, and then applied design principles [13] to guide improvements
in the app’s functionality and user experience.

The earlier version of the application was functional but exhibited several usability drawbacks. Notable flaws led to
user uncertainty and confusion in understanding the app’s functionality. The app’s layout made navigation difficult;
some navigation elements and borders were missing, and the activity progress bar was unintuitive. Users struggled to
interpret task completion status and were often unable to understand how individual tasks contributed to the overall
progress.

The registration screen was also inefficient. There was no option to skip optional user details, and the interface
required users to input too much information on a single page. Furthermore, users were unable to engage in multiple
activities concurrently. If a user began one activity but left it incomplete, the application would either restart the same
activity from the beginning or load a new one upon resumption, resulting in a fragmented experience.

Another limitation was that recipe suggestions were not tailored to users’ medical conditions. In the exercise section,
the video demonstrations were unclear, and many users reported difficulty in following the visual instructions. In terms
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of gamification, the app offered only minimal features, limited to a leaderboard and a small set of avatars—reducing
user engagement.

To turn feedback into actionable design implications, we first translated selected user feedback into crude require-
ments, simple, need-based observations that highlight a specific issue or friction point in the experience. These crude
requirements served as the starting point for design implications, where each was mapped to a concrete improvement.
Table 1 below summarizes this process, showing how user feedback evolved into guided design changes.

Table 1: Feedback to Design Interpretation

User Quote (Translated) Crude Requirement
“I didn’t understand what I was supposed to do with the backkick
exercise. Maybe pictures would help. Also, I don’t think it’s necessary
to start every little step—e.g., lifting a leg.”

Improve clarity and reduce redundancy
in exercise instructions

“I would have liked to be able to enter water manually on the activity
page.”

Allow flexible and manual hydration
tracking

“The exercises should run through without confirmation. You have to
press continue every time. But the pause button is good.”

Reduce manual interactions in work-
outs

“If you miss a notification for an exercise and it moves to the history
(Verlauf), restarting it later often starts something else.”

Improve task resumption logic after
missed notifications

“It would be nice to have a sound during exercises to indicate elapsed
time.”

Add auditory cues for time tracking in
exercises

“The app should recognize public holidays.” Integrate calendar awareness for holi-
days

“When I’m in the app and want to start the water function, I’m forced
into an exercise and can’t simply record that I drank something.”

Decouple hydration logging from exer-
cise initiation

“A note should indicate that personal data is not visible to others.” Improve transparency about data pri-
vacy and visibility

“More female avatars.” Expand diversity of avatar options
“Add dietary preference info so vegans see vegan recipes.” Enable recipe filtering based on dietary

preference
“Instead of asking for work hours, ask for preferred push notification
times. I’d like to get reminders for steps and water even on weekends.”

Allow user-defined notification sched-
uling

“When I get a push notification and click on it, I can’t open the task. I
use Android.”

Ensure push notifications correctly link
to relevant tasks (Android compatibil-
ity)

“The app uses too much battery.” Optimize app for better energy effi-
ciency

These issues and user feedback highlighted the need for a significant redesign, prompting the development of a
new version of the application with improved interaction design, personalization, and support for user-centered health
behavior change. These observations and feedback were thematized to be taken into the redesign study, Table 2 shows
the scope of the most recurring user irritations submitted via the in-app feedback feature.

5 Design Principles and Feature Mapping

Following the identification of crude requirements and the scope of design implications, we applied the enhanced
Design Case Study framework, which systematizes feature development during the appropriation study by bridging
crude requirements to concrete design features through guiding design principles [20]. This approach ensures that
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Table 2: Feedback Metadata

Scope Feedback Context
Activities Exercise clarity and step repetition
Agency Manual water logging issue
Agency Exercise playback and step control

Notifications Notification handling and incorrect task re-
sumption

Accessibility Missing sound cues in timed exercises
Personalization App unawareness of public holidays

Activities Inability to log water without starting exercise
Privacy User privacy indication missing
Diversity Lack of diverse avatar options (female)
Diversity No dietary preference for vegan recipes

Notifications Inflexible push notification times
Notifications Push notification click doesn’t open task (An-

droid)
Performance High battery consumption by app

all implemented features can be traced back to the understanding of user practices initially identified in the context
studies while remaining aligned with the overall localized scope of the application. The following table (Table 3) maps
both feedback-driven features (requirements shown above) but is also extended to those responding to the resonance of
these changes into other parts of the application, alongside their corresponding design principles.
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Table 3: Design Principle to Feature Mapping

Design Implication Design Feature Design Principle / Heuristic

Progress rings, water reminders, and task
status are shown clearly.

Dashboard with Progress Overview Visibility of System Status [13]

Users can start, pause, and stop timers
for workouts or step goals.

Steps and Workout Screens User Control and Freedom [13]

Uses RoBERTa model to filter meals
based on user medical impairments.

Meal Recommendation System Context-Aware Personalization [15]

Ranks users based on performance points
to promote friendly competition.

Gamified Leaderboard Motivational Feedback & Competition
[21]

Nudges users toward hydration,
workouts, and task completion.

Reminders and Notifications Feedback & Timely Prompts [15]

Encourages daily achievements with
step/water goals via Daily Goals APIs.

Challenge & Progression Daily Engagement & Progression [12]

Weekly step challenges foster social
interaction.

Competition Social Competition & Ranking [21]

Stores and syncs data across sessions
with profile/update, history/fetch APIs.

Data Sync & Storage Persistence & Continuity [14]

Instructional Exercise Screen
Enhancements

Video + voice + step-wise text in exercise
screen.

Recognition Rather Than Recall [13]

Manual water tracking buttons added to
the Water screen.

Water Input Flexibility and Efficiency of Use [13]

Auto-play exercise flow with filters,
videos, and voice guidance.

Filtered & Seamless Workout Playback User Control and Freedom, Visibility of
System Status [13]

Weekly progress chart and personal
activity metrics shown in dashboard.

Performance Dashboard Visibility of System Status [13]

Custom activity logging (add your own
activity option).

Personalized Activity Input User Control and Freedom [13]

Achievement badges, average stats
(water, steps, pause time), streaks.

Multi-Metric Visual Badge Overview Recognition and Motivation via Feedback
[21]

5.1 Key Enhancements

After mapping the issues in key app functionalities such as user registration, real-time tracking, gamified progress
monitoring, personalized meal recommendations, and habit-forming nudges, we started the development sprints to
iteratively improve the App. Each feature was deliberately aligned with established usability heuristics to ensure not
only functional adequacy but also intuitiveness and user satisfaction. Fig. 3 shows the screens with added features and
enhanced interaction design.

For example, the User Registration Flow adheres to the principle of Aesthetic and Minimalist Design. A clean,
step-by-step onboarding process simplifies the registration experience and prevents users from feeling overwhelmed.

The Dashboard with Progress Overview follows the heuristic of Visibility of System Status, allowing users to instantly
monitor hydration levels, daily task completion, and workout progress. This transparency was rated highly impactful,
as it fostered accountability and adherence to daily routines.
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