SalusChart: A Data Visualization Library for Mobile Health Apps
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Figure 1: Example mHealth app screens reproduced using SalusChart: (a) Samsung Health-style dashboard and heart-rate detail
views, and (b) Apple Health-style dashboard and sleep detail views.

ABSTRACT

Data visualization is an essential component of mobile health
(mHealth) apps for delivering users’ personal health data. How-
ever, creating effective visualizations for mobile and wearable de-
vices is challenging: screen space is limited, touch interaction is
coarse, and developers may lack the visualization expertise needed
to design for small screens and non-expert users. Existing general-
purpose chart libraries compound this difficulty by ignoring health-
specific contexts, leaving each developer to make independent de-
sign decisions about how health data should be presented. The re-
sult is inconsistent and often poorly designed visualizations across
apps. We present SalusChart, an open-source Android visualiza-
tion library built with Jetpack Compose, specifically designed for
mHealth apps. Its reusable components encode visualization design
principles and support the development of more consistent visual-
izations across mHealth apps on mobile and wearable devices.

Index Terms: Mobile data visualization, Visualization library,
Mobile health, Personal health.
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1 INTRODUCTION

Mobile health (mHealth) apps commonly use visualizations to com-
municate progress, goals, and changes in users’ personal health
data [11, 13]. However, developing effective visualizations for
mHealth apps presents significant challenges. Mobile interfaces are
constrained by limited screen space and on-the-go use [12, 22], and
also need to accommodate touch-friendly interaction [19]. Further-
more, the current mobile development ecosystem often lacks native
support for the visualization design principles and domain-specific
capabilities needed for health data contexts [18].

mHealth app developers currently rely on general-purpose li-
braries that lack health-specific needs, such as annotations for clin-
ically meaningful ranges or data navigation across varying time
scales. As a result, developers often implement common patterns
from scratch, leading to inconsistent visualizations across mHealth
apps. In addition, many mobile app developers may have limited
exposure to the visualization principles to design representations
suited to small-screen, everyday use by lay individuals. This can
result in visual clutter, poor readability, and ambiguous encodings
that hinder accurate interpretation of health data [18].

To address these challenges, we present SalusChart, a mobile
data visualization library built for mHealth apps. To inform its de-
sign and implementation, we analyzed recurring visualization pat-
terns in widely used mHealth apps, including Samsung Health and
Apple Health. Guided by four core design goals that build on de-
sign considerations by Lee et al. [18], we implemented SalusChart
as an Android library using Jetpack Compose and released as open
source (https://github.com/HDIL-YS/SalusChart).

To demonstrate its applicability, we reproduced selected views
in existing health apps with SalusChart. Beyond bundling common
chart types, SalusChart encodes health-specific visualization pat-
terns, defaults, and annotations into reusable components, reducing
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repetitive implementation effort and supporting more consistent vi-
sualizations across mHealth apps.

2 RELATED WORK

Mobile Visualization for Health. Small screens, finger-based
touch input, and the absence of hover-based interaction affect both
readability and interaction, making many common desktop visu-
alization patterns unsuitable for direct transfer to mobile settings
[20, 21]. Effective mobile visualization therefore requires both lay-
out and interaction to be designed for mobile form factors and usage
contexts [14].

Prior work on personal data exploration on smartphones also
demonstrates that mobile interaction techniques, such as touch and
speech, influence how users navigate and interpret personal data vi-
sualizations [17]. These mobile design challenges are especially
acute in health contexts. Users may want quick, glanceable feed-
back in the moment, while also wanting longer-term reflection on
past behaviors and outcomes. Meyer et al. describe this spectrum
as ranging from “my health, now” to “my health, in the past” [22].

Recent studies of deployed mHealth apps show that health vi-
sualizations continue to face usability issues related to interaction,
functionality, and consistency across metrics [10, 11, 13]. Beyond
usability, mHealth visualizations also need to support interpretation
by a broad user population. Kim argues that self-generated health
data is continuously collected in everyday life and needs to be un-
derstandable to non-expert users with varying levels of health and
visualization literacy [16], echoing broader discussions in visual-
ization research on designing for diverse audiences beyond expert
analysts [15, 20]. More recently, Lee et al. consolidated these con-
cerns into a set of design considerations for dedicated mHealth vi-
sualization libraries, including intelligent defaults, health-specific
annotations, fluid interaction, temporal structure, glanceable repre-
sentations for smaller screens, and inclusive design [18]. Guided
by these considerations, we design and develop a mobile data visu-
alization library for health.

Mobile Visualization Libraries and Toolkits. Several chart li-
braries are already available for mobile app development. On An-
droid, libraries such as MPAndroidChart [6], HelloCharts [5], and
AnyChart [1] provide general-purpose chart views with interactive
features including zooming, panning, and selection across com-
mon chart types. More recently, libraries such as Vico [8] and
YCharts [9] have introduced Compose-based chart components, re-
flecting the growing adoption of declarative UI development on An-
droid. On iOS, developers rely on toolkits such as Charts [3] and
Swift Charts [7].

As general-purpose libraries, they primarily expose primitives
such as bars, lines, axes, and points, leaving the developers to han-
dle composition and interpretation. Without opinionated defaults,
developers make independent decisions about axis scales, color en-
codings, and chart density that can lead to truncated axes, ambigu-
ous encodings, and charts too dense for small screens [10]. Be-
yond defaults, recurring chart types in mHealth apps such as range
charts and sleep stage charts are difficult to build from generic prim-
itives without custom Canvas implementations. Existing libraries
provide primitives for these features, but do not package them as
domain-aware components. This leaves a gap for libraries that com-
bine the flexibility of general-purpose toolkits with the constraints
and conventions needed for well-designed mHealth visualizations.

3 SALUSCHART
3.1 Design Goals

We designed SalusChart around four goals (G1-G4), drawn from
considerations for mHealth visualization libraries by Lee et al. [18].
We translated a subset of these high-level considerations into con-
crete, implementation-oriented goals that shaped SalusChart’s ar-
chitecture and API. Specifically, G1 is informed by Treating Time

as a First-Class Citizen, G2 by Support for Smaller and Variable
Screens, G3 by Annotations for Contextual Information and Health
Semantics, and G4 by Intelligent Default Representations.

G1: Support for Health-Specific Data Structures. Health data
are structurally different from generic time-series data. Sleep data
have ordered stages with durations, vital signs are often represented
as ranges rather than single values, and activity may involve multi-
ple attributes. Approximating these with generic primitives forces
developers to write custom Canvas code and loses underlying data
semantics. Health data are also longitudinal, so visualizations must
allow users to navigate time while keeping axes stable. SalusChart
represents these as a small set of typed marks built from a single
time-indexed dataset, rather than leaving each chart to handle raw
health records with custom code.

G2: Handling of Two Levels of Detail. Health dashboards typi-
cally present many metrics at once as card-style summaries, where
showing full detail can lead to clutter and reduced readability.
These summaries therefore need minimal chart representations for
quick overviews, while the same metrics benefit from full represen-
tations in detail views. We observed this pattern across the mHealth
apps we surveyed, motivating support for paired minimal and full
representations within a single framework.

G3: Native Annotation Support for Health Semantics. Health
visualizations rely on annotations to convey clinically meaningful
information, such as normal ranges, goals, and clinical thresholds.
Providing these natively spares developers from ad hoc overlays
and repetitive custom code. Beyond developer-specified thresh-
olds, the library should also compute data-driven annotations such
as averages and trend lines. In addition, annotations should remain
anchored to corresponding data items during paging or scrolling,
rather than to fixed pixel positions.

G4: Intelligent Defaults with Configurable Overrides. Health
metrics follow visual conventions that users are already familiar
with: red is commonly used to represent heart rate, while purple
frequently denotes sleep in platforms such as Samsung Health and
Apple Health. Intelligent defaults grounded both in these conven-
tions and in visualization design principles can promote easy in-
terpretation and reduce design effort, helping developers without
visualization expertise produce reasonable charts out of the box. A
library should provide built-in conventions, such as named styles
and default encodings, while allowing overrides at both the app
and chart levels, so developers can adapt visualizations to their own
branding, accessibility requirements, or product needs.

3.2 Identifying Chart Types for mHealth Visualization
Library

To determine SalusChart’s initial scope, we surveyed chart types
across four mainstream mobile health apps—Samsung Health, Ap-
ple Health, Google Fit, and Fitbit—in November 2025. The first
three authors independently coded the chart types and resolved dis-
agreements through discussion. We considered a chart type distinct
when it used a unique visual mark or encoding rather than a com-
bination of existing types; composite charts that overlay existing
types on a shared axis, such as a bar chart with a line chart, were
therefore counted under their constituent types. This yielded 17
distinct chart types, with Samsung Health and Apple Health offer-
ing the most extensive and visually sophisticated set and Google Fit
and Fitbit offering fewer distinct types.

From these, we prioritized chart types that generalize across met-
rics and excluded four: ECG waveforms and menstruation logs,
which are highly domain-specific; maps, which are spatial rather
than temporal; and Samsung’s heart-shaped ring, an app-specific,
branded form that we differentiated from general activity rings. The
remaining 13 chart types (Table 1) align with the need for health-
specific primitives (G1) and compact summaries (G2).
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Figure 2: SalusChart system architecture and data flow illustrated using sample sleep data. A SleepSession is defined in the data layer
(:data:model), normalized by :core:transform into a time-indexed TemporalDataSet, and converted by :core:chart into reusable chart
marks. The resulting representation can then be rendered by presentation modules as a mobile sleep stage chart (:ui:compose) or Wear OS

glance views (:wear).

Table 1: Chart types implemented in SalusChart, with example health
metrics they display. A checkmark (v') indicates that the chart type
appears in each app (A: Apple Health, S: Samsung Health, G:
Google Fit, F: Fitbit).

Chart Type Health Data Examples A S G F
Line chart Energy level, weight v v v v
Bar chart Steps, active energy v v v v
Calendar view Activity overview v v v v
Scatter plot Blood pressure v v v
Activity ring Move/Exercise/Stand goals v v v
Range bar chart Heart rate, blood oxygen v v v
Sleep stage chart Awake/REM/Core/Deep v v

Stacked bar chart Sleep duration, nutrition v v
Progress bar Daily step goal v v
Range gauge Blood glucose v
Multi-segment gauge ~ Stress level, AGEs index v

Pie chart Nutrition v

Ladder chart Cardio fitness level v

3.3 Architecture and Implementation

SalusChart realizes the four design goals described above through
four high-level architectural decisions. First, Jetpack Compose,
Android’s declarative Ul toolkit, lets developers describe what a
chart should show, not how to draw it. This composition maps nat-
urally to health dashboards, where cards typically contain summary
information and a chart. In addition, it provides the foundation
for reference line specifications (G3) and theme propagation via
CompositionLocal, Compose’s mechanism for implicitly pass-
ing data (e.g., theme) down through the UI tree (G4). Second, the
library implements dual-level rendering (G2) as two separate com-
posable families. Third, charts work out of the box with sensible
defaults, such as colors from a pre-set theme, auto-scaled axes, and
interaction enabled (G4), while advanced features, such as refer-
ence lines (G3) and paging (G1), are exposed as opt-in parameters.
Finally, the library is split into independently publishable Maven
artifacts (self-contained packages that developers add as dependen-
cies), allowing developers to include only the modules they need.
SalusChart adapts along two axes: visual fidelity and data den-
sity. For visual fidelity, SalusChart achieves G2 through paired

minimal and full chart representations. Minimal charts, such as
MinimalBarChart, are used in dashboard cards, while full charts
are used in detail views. Glance views for wearables are provided
as separate components. The data density is controlled by two
mutually exclusive parameters, windowSize for free scrolling and
pageSize for paged navigation. For paged charts, horizontal pag-
ing is built on Compose Foundation’s HorizontalPager, which
separates horizontal swipes from the vertical scrolling of an enclos-
ing dashboard without custom gesture handling. Chart interaction,
such as bar or point selection, is enabled by default and can be dis-
abled in embedded contexts.

Internally, SalusChart separates health-domain semantics and vi-
sual rendering. Application data begins as domain-specific health
records, such as heart rate, blood pressure, sleep sessions, exercise,
and step counts. These records differ in structure: some are sin-
gle values, some are multi-property, and others describe ranges or
durations. Rather than requiring each chart component to under-
stand these domain-specific formats, SalusChart normalizes them
into a shared time-indexed representation (TemporalDataSet) that
can be reused across chart types. This representation stores times-
tamped values independently of any chart type, allowing temporal
grouping, aggregation, labeling, and gap handling.

The normalized dataset is then converted to renderable chart
marks. A single-value series is converted to simple x-y marks
used by line, bar, scatter, and pie charts. Min-max aggrega-
tion is converted to range marks used by range-based charts, and
progress-oriented data is represented as progress marks. Hence,
TemporalDataSet and the chart-mark hierarchy (ChartMark,
RangeChartMark, and ProgressChartMark) bridge heteroge-
neous health records and chart rendering.

The SalusChart library follows this separation across three lay-
ers shown in Figure 2. The :data layer defines health-domain
models without charting dependencies. The :core layer contains
reusable logic: :core:transform performs the data normaliza-
tion and mark conversion described above, while :core:chart
defines mark models, chart metrics, coordinate mapping, reference
line specifications, and Canvas drawing utilities. The :ui layer ex-
poses presentation modules: :ui:compose provides the Compose
chart components, and :ui:theme propagates default chart colors
and styles.

The same transformation and rendering core is reused across in-
terfaces. The Wear OS extension reuses the shared data and core
layers and adds only small-screen Compose components, SO sup-
porting it changes only the presentation layer.



4 APPLICATION EXAMPLES AND LIBRARY COMPARISON

In this section, we evaluate SalusChart in two ways. To demonstrate
its applicability, we first reproduce views from existing mHealth
apps (Figure 1) and extend the SalusChart library to support Wear
OS (Figure 3). We then compare its device coverage and imple-
mentation effort with those of general-purpose libraries.

Samsung Health and Apple Health. We reproduced dashboard
and detail pages from Samsung Health and Apple Health as two
standalone Android projects, each consuming SalusChart from
Maven Central with a single dependency declaration. The Apple
Health screens are reproduced in an Android application to show
that SalusChart can render the same visual designs. They are not
intended to imply that the library runs on iOS. The two examples in
Figure 1 demonstrate different aspects of the library: the Samsung
Health detail view uses a range bar chart with reference lines for
the resting heart rate range (G3), while the Apple Health sleep view
uses the sleep stage chart, a health-specific chart type that cannot
be approximated from general primitives (G1).

SalusChart’s APIs also scale from minimal to customized out-
put: a chart can be built from a few required inputs with sensible
defaults. Optional parameters then refine appearance, axis format-
ting, and in-chart annotations without restructuring the call (G4).
We provide the full code for these examples on our supplemental
website (https://hdil-ys.github.io/SalusChart).

Wear OS Extension. Unlike the first two examples (Figure 1),
which consume SalusChart externally, the Wear OS extension adds
anew :wear module (Figure 3). All four watch views reuse chart
components from the Samsung Health and Apple Health examples.

Figure 3: Visualization examples on Wear OS smartwatches imple-
mented using SalusChart’s :wear module. From left to right: an ac-
tivity ring showing daily goal progress, a heart rate display with daily
min—max range, a multi-segment gauge indicating current stress
level, and a sleep stage chart summarizing recent sleep.

Device Coverage. We verified rendering of eight views (Fig-
ures 1 and 3) on five emulator profiles: a compact phone (Pixel
9), a large phone (Pixel 10 Pro XL), a foldable (Pixel 9 Pro
Fold), and two round Wear OS watches, all on API 36. Because
SalusChart is built with Jetpack Compose, chart components are
measured within their parent layout constraints and recompute their
marks, axes, and labels for the available bounds. Across the three
phone form factors, the same composables reflow to the available
width without code change. All charts remained legible from the
watch face to the foldable display. Screenshots for each profile
are available on the supplemental website (https://hdil-ys.
github.io/SalusChart/emulator-screenshots).

Implementation Effort. To provide initial evidence of reduced
implementation effort, we reimplemented six charts from each of
the Samsung Health and Apple Health examples. We implemented
the 12 charts in SalusChart, MPAndroidChart, and Vico, match-
ing each library’s output to the original app’s visual design (Ta-
ble 2). SalusChart was the only library with a native chart type
for all 12 charts. It also required the fewest lines of code and
distinct API symbols (i.e., the charting-library classes and func-
tions a developer must use) per chart. On average, SalusChart

Table 2: Comparison with general-purpose Android chart libraries
across 12 mHealth charts from our two sample apps.

Feature SalusChart MPAndroidChart Vico
Native mHealth charts Yes No No
Native coverage (of 12) 12 6 6
Health data transform Yes No No
Compose-native Yes No Yes
Wear OS support Yes No No
Avg. lines of code 28.6 35.9 35.3
Avg. API symbols 3.7 49 8.8

used about 20% fewer lines of code than either baseline and 24—
58% fewer API symbols. Most of the difference arises in health-
specific charts such as activity rings, sleep-stage charts, and range
bars, where the general-purpose libraries lack a native type and fall
back to emulation or hand-drawn Canvas. Per-chart and native-
only breakdowns, screenshots, and the full procedure are avail-
able on the supplemental website (https://hdil-ys.github.
io/SalusChart/library-comparison). Beyond implementa-
tion effort, only SalusChart provides a health data transformation
layer and Wear OS support among the three (Table 2).

5 DiscusSION AND FUTURE WORK

SalusChart is a foundational step toward a dedicated data visual-
ization library for mHealth apps, demonstrating the feasibility of
reusable, health-specific visualization components. Building it also
surfaced design trade-offs that we discuss below.

Tension between Flexibility and Complexity. The most promi-
nent tension was a trade-off between flexibility and complexity: the
more customization a library exposes, the larger its API surface and
the steeper the learning curve. We addressed this challenge by pro-
viding sensible defaults for common cases while making advanced
parameters opt-in. Our implementation effort comparison offers
initial evidence of reduced development effort. A future study with
Android developers could measure development time, API learn-
ability, and subjective experience more directly.

Inclusivity and Accessibility. One major limitation with
SalusChart is accessibility. Canvas-based rendering is essentially
invisible to screen readers, and SalusChart currently does not ex-
pose chart content to TalkBack [4] or other assistive technologies.
ChartAlly [23] and platform-level support, such as Swift Charts’
Audio graphs [2], demonstrate how mobile charts can be made
more accessible through semantic navigation, touch-based explo-
ration, and audio feedback. Building on these, future work could
expose SalusChart’s chart marks and reference lines as accessi-
ble semantic and interaction targets, enabling screen readers to an-
nounce trends, values, and reference line crossings, and to expose
individual data values when users select or navigate to them.

Toward a More Powerful mHealth Visualization Library.
SalusChart currently runs only on Android, and developers need
to retrieve data through platform health APIs, such as Health Con-
nect on Android, and manually convert them into SalusChart’s data
types. A practical next step would be a companion adapter module
that maps these APIs directly to TemporalDataSet. As Compose
Multiplatform matures, it could allow SalusChart to run on iOS
without requiring a complete rewrite of the codebase. The port-
ing effort would likely focus on the UI layer, since :data:model,
:core:transform, and :core:util have no Android-specific
dependencies and would require little or no modification. With
these extensions, SalusChart could grow into a more complete tool
for mHealth app development, accelerating the creation of consis-
tent, effective, and cross-platform health visualizations.
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