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AHoOTaNis

Ockinoku MOOiNbHI NPUCMPOL CTY2YIOMb OCHOBHUM cepedoguiyjem O0isi Yyugposoi 83acmoolii, 3abe3neuents pigHol
docmynHocmi O 6CIX KOpucmyeauis € Hao3euyaiino eaxcaugum. OOHAK cyyacHi MobinbHi iHmepgelicu Kopucmysaua
(Ul) nepesasicno opienmosaui Ha npasuiie, 4acmo HeXmylouu epeoHOMIYHUMU nompebamu nieuiie, sAKi CKIadarmo
npubnuzno 10% nacenenusn ceimy. La nepignicmos cmeopioe nomimui mpyoHowi y 3py4yHOCmi UKOPUCIANHS, 6KAI0YAI0UU
He3pYyYHi no3u Ol Xeama, ooMednceHy OOCHYRHICMb Ma Ui NOKA3HUKYU 8UNAOKOBO20 OOMMUKY, 0COOIUBO 8PAX08YIOUU,
WO expamu cmMapm@oHie npooos’CYIOMb 30LIbUYy8amucs 6 posmipax. Y yit cmammi po3ensioaiomscs KpumuyHi
npobdaemu oCMynHOCMi, WO BUHUKAIOMb Yepe3 YNEePeOHCeHICMb GUKOPUCTIAHNA PYK Y OU3aliHi MOOITbHUX inmepelicis.
AHanizyrouu MexamiKy «30HU 8eIUK020 NANbYA» AK 015 Nieulie, MaxK i 018 Npasuiie, OOCHIONCEHHS BUSHAYAE KIHOYO8I
MoyKu mepms y CMAHOAPMHUX WAOIOHAX HAGIeayil, MaKux AK pPO3MIUjeHHsT OCHOBHUX [HMEPAKMUBHUX eleMeHmi
(Hanpuxnao, niasaryux KHONoK Oill) ma dcecmu ceauny y Hanpamky. Kpim moeo, 60Ho nponomnye 0i€i, iHKIO3UBHI
cmpamezii Ou3auHy, Nponazylouu aoanmusHi inmepgericu, O3epKAIbHI 6apiaHmMu MAaKema ma HAIAWMo8y8aHe
Kepy8auHs dlcecmamu. 3pewmoio, y Yil cmammi CmeepOtCYEMbCS, WO [Hmespayis Npakmuk, wo 8paxosylomb
BUKOPUCMAHHS PYK, He TULe 8UPIUYE HA2ATbHI epeOHOMIYHI NPOOIeMU, ane Ut 3HAYHO NIOBUYE 3A2ANbHY 3A00801EHICMb
Kopucmyeauis, yuposy 0OCMynHiCms ma YMpumMants npooyKmy.

KoarouoBi ciioBa: iHKII03MBHUI 1n3aitH, MOOUTEHUH iHTEpdEHC/KOPUCTYBALLKUI TOCBIA, TOCTYIHICTD JUIsl JIBIIIB,
€proHOMiKa 30HM BEJMKOTO Najblisl, alalnTHBHI IHTEp(EWCcH, yNepeKEeHICTh 10 PYKH, AW3ailH, Opi€HTOBaHMW Ha
KOpHUCTYBaya.

Abstract

As mobile devices serve as the primary medium for digital interaction, ensuring equitable accessibility for all users
is paramount. However, contemporary mobile user interfaces (Ul) predominantly cater to right-handed individuals, often
neglecting the ergonomic needs of the left-handed minority, which comprises approximately 10% of the global population.
This disparity creates notable usability friction, including awkward grip postures, restricted reachability, and higher
rates of accidental touch inputs, particularly as smartphone screens continue to increase in size. This paper examines the
critical accessibility challenges arising from handedness bias in mobile Ul design. By analysing the "thumb zone"
mechanics for both left- and right-handed users, the research identifies key friction points in standard navigation patterns,
such as the placement of essential interactive elements (e.g., floating action buttons) and directional swipe gestures.
Furthermore, it proposes actionable, inclusive design strategies, advocating for adaptive interfaces, mirrored layout
options, and customizable gesture controls. Ultimately, this paper argues that integrating handedness-inclusive practices
not only resolves immediate ergonomic issues but also significantly enhances overall user satisfaction, digital
accessibility, and product retention.

Keywords: inclusive design, mobile UI/UX, left-handed accessibility, thumb zone ergonomics, adaptive interfaces,
handedness bias, user-centred design.

Introduction

In the modern digital landscape, smartphones function as extensions of the human hand. Consequently, the
physical interaction between the user and the device is a foundational element of user experience (UX). Despite
the universal adoption of mobile technology, contemporary user interface (UI) design predominantly defaults
to a right-handed paradigm. With approximately 10% of the global population identifying as left-handed,
millions of users routinely encounter micro-frictions that hinder seamless digital navigation.



As smartphone screens have progressively increased in size, one-handed usability has become a critical
design challenge. This paper explores the biomechanical realities of mobile interaction, identifies the specific
usability barriers faced by left-handed users, and proposes actionable strategies for implementing handedness-
inclusive Ul design. The core premise is that accessibility should not be an afterthought but a default standard
that accommodates the physical realities of all users.

The biomechanics of mobile interaction

To understand the friction in current UI patterns, it is essential to analyse how users physically hold and
interact with their devices. The concept of the "Thumb Zone", originally coined by Steven Hoober, maps the
screen area that a user can easily reach with their thumb while holding the phone in one hand.

The Thumb Zone is generally divided into three areas:

1. The natural area: the most comfortable region for tapping and swiping, requiring no hand shifting.

2. The stretch area: requires extending the thumb, causing slight physical strain.

3. The "ow" area: out of direct reach, requiring the user to shift their grip or use a second hand.

Because the natural arc of the thumb mirrors itself depending on which hand is used, a layout optimized
for a right-handed user’s natural area often places essential functions directly into a left-handed user’s stretch
or "ow" area.

Common Ul friction points

The assumption of right-handedness in digital design manifests in several standard UI patterns that
inadvertently create accessibility barriers:

¢ Placement of the floating action button (FAB). In material design and many modern applications, the
FAB (such as "compose email" or "add post") is traditionally anchored to the bottom-right corner of the screen.
While ergonomically perfect for right-handed thumbs, it forces left-handed users to stretch across the entire
width of the screen, often leading to accidental palm touches on the lower-left edge.

o Horizontal swipe gestures. Navigation often relies on swiping from the edge of the screen. For
example, swiping left-to-right to "go back" is physically intuitive for a left thumb but requires a right-handed
user to reach across the screen. Conversely, specific swipe-to-delete or archive actions are often calibrated for
the natural motion of a right thumb.

e Asymmetrical menu lists and toggles. Checkboxes, toggle switches, and list icons are frequently
aligned to the right edge of the screen for visual cleanliness. This alignment favours right-handed reachability
while forcing left-handed users to stretch.

e The "Hamburger" menu placement. Traditionally placed in the top-left corner, this icon is
notoriously difficult to reach for one-handed right-handed users on large screens, yet surprisingly accessible
for left-handed users. This highlights that poor ergonomic placement can inadvertently affect the majority,
underscoring the need for universal design.

Strategies for inclusive adaptation

To resolve these accessibility challenges, Ul designers must transition from static, one-size-fits-all layouts
to dynamic, user-centred interfaces. Key strategies include:

1. Ambidextrous design patterns. Critical interactive elements (like search bars, primary navigation tabs,
and core call-to-action buttons) should be centralized at the bottom of the screen. A bottom-navigation bar is
equally accessible to both left- and right-handed users.

2. Mirrored layout options. Applications should offer a "left-handed mode" within their accessibility
settings. This mode would dynamically mirror the interface, shifting right-aligned FABs, scrollbars, and
toggles to the left side of the screen.

3. Customizable gesture controls. Allowing users to map specific swipe directions to preferred actions
(e.g., choosing whether a left-to-right swipe archives or deletes an item) ensures the Ul adapts to the user's
natural physical biomechanics rather than forcing the user to adapt to the software.

4. Responsive element placement. Leveraging device sensors and machine learning to detect which hand
is currently holding the phone, allowing the UI to subtly shift interactive elements toward the active thumb
zone in real-time.



Conclusion

Handedness bias in mobile Ul design is a subtle but pervasive accessibility issue. When interfaces are
designed exclusively for right-handed use, they degrade the user experience for a significant portion of the
population, leading to ergonomic strain and decreased digital efficiency.

By analysing the mechanics of the thumb zone and addressing specific Ul friction points, developers and
designers can create far more equitable digital environments. Implementing ambidextrous layouts, offering
mirrored interfaces, and allowing for gesture customization are not merely supplementary features — they are
fundamental components of modern, inclusive digital design. Ultimately, solving accessibility challenges for
left-handed users drives innovation that creates more flexible, comfortable, and intuitive interfaces for
everyone.
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