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Abstract. Relevance. The rapid digitalization of healthcare has led to the
widespread adoption of mobile medical applications for health monitoring, medication
management, telemedicine services, and continuous patient—provider communication.
At the same time, a significant proportion of users of these applications are individuals
with cognitive impairments, including age-related cognitive decline, ADHD, post-
stroke deficits, dementia, and other neurocognitive conditions. Insufficient adaptation
of mobile healthcare applications to the cognitive needs of these users creates
substantial barriers to effective interaction, increasing the risk of errors and negatively
affecting treatment adherence, patient safety, and healthcare outcomes. Purpose. The
study aims to identify the primary cognitive accessibility barriers present in mobile
medical applications, assess their impact on the safety and effectiveness of digital
healthcare services, and develop practical recommendations for improving interface
design for users with cognitive impairments. Methods. The research is based on a
review of peer-reviewed scientific publications published between 2020 and 2025,
combined with a heuristic evaluation of three widely used healthcare applications —
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MyChart, Medisafe, and Ada — against the cognitive accessibility criteria of WCAG
2.1. The study employs methods of literature synthesis, comparative analysis, and
expert assessment of interface design solutions. Results. Six major categories of
cognitive accessibility barriers were identified: excessive navigation depth,
information overload, unpredictable interface behavior, inadequate error prevention
and recovery mechanisms, absence of multimodal communication, and insufficient
personalization. The findings demonstrate that these barriers directly affect users’
decision-making processes, complicate the completion of critical healthcare tasks,
reduce treatment adherence, and may lead to clinically significant consequences. The
findings further indicate that simplified navigation paths, stable interaction patterns,
user-friendly error recovery mechanisms, multimodal information presentation, and
adaptive interface solutions may significantly improve accessibility and usability for
users with cognitive impairments. Conclusions. Cognitive accessibility is a
fundamental prerequisite for ensuring equitable access to digital healthcare services
and enhancing patient safety. Addressing the identified barriers requires the systematic
integration of cognitive accessibility principles throughout the design and development
process, the adoption of inclusive design practices, and the active involvement of
individuals with cognitive impairments in usability testing and interface evaluation.
Such measures can improve treatment adherence, reduce interaction-related errors,
and support safer engagement with digital healthcare services.

Keywords: cognitive accessibility, mobile health, UX/UI in medicine, inclusive
design, cognitive load, navigation usability, digital healthcare, adaptive interfaces,

patient safety, WCAG 2.1.
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Anomauia: Axkmyanvnicms. Cmpivka yugposizayisi cucmemu O0XOPOHU
300p08°s1 CNPUSIE AKMUBHOMY BNPOBAONCEHHIO MOOITbHUX MEOUUHUX 3ACMOCYHKIB 014
MOHIMOpUH2Y CMawy 300p08°s, KOHMPOIIO NPULLOMY TIKAPCLKUX 3Ac00i8, opeaHizayii
menemMeOuyHUx KOHCYIbmayiti ma niompumku 0Oe3nepepeHoi  83aeMooii  Midxc
nayieumamu i MeOudHuMu npayisnuxamu. Boonouac 3nauna wacmuna Kkopucmyeavis
MaKkux cucmem Haiexcums 00 Kamezopii ocib 13 KOSHIMUBHUMU NOPYULeHHAMU,
BKAIOUAIOYU BIKOBE 3HUNCEHHS KOCHIMUBHUX (DYVHKYIU, CUHOpOM Oeghiyumy yeacu ma
2InepakmueHocmi, HaACIiOKU IHCYIbMY, OeMeHYilo ma iHWi HeUpPOKOSHIMUBHI CIAHU.
Heoocmamnsa aoanmayiss MoOinbHUX MeOUYHUX 3ACMOCYHKI8 00 ocobaugocmell
CHPULIHAMMSL, NAM SIMI ma y8azu yux KOPUCmy8aiie Cmeopro€ pusuKy NOMUIOK nio 4ac
83a€MOO0Ii 3 iHmepghelicom, Wo Moxce He2amusHo NaUBAmMuU Ha Oe3neKy nayicHmis,
NPUXUTLHICb 00 NIKYBAHHSA MA AKICMb MEOUYHOI 00NOMO2U.

Mema OocniodcenHss nonsieae y GUsGIeHHI OCHOBHUX 0Oap '€pié KOSHIMUBHOL
00CMYNHOCMI 8 MOOIIbHUX MEOUYHUX 3ACMOCYHKAX, OYIHIOBAHHI IXHbO20 GNAUBY HA
be3neky ma egheKmusHicms BUKOPUCMAHHA YUDPOBUX MEOUUHUX CePBICiB, A MAKON’C Y
PO3POONIeHHI NPAKMUYHUX DPEeKOMEHOAayiti w000 BOOCKOHANEHHS NPOEKMYBAHHS
inmepdgeticie 0151 KOPUCMYBaUi6 i3 KOCHIMUBHUMU NOPYULEHHAMU.

Memoou. Jlocniosxcenns IpyHmMyemsbcsa HA AHANI3I  CYYACHUX HAYKOBUX

nyonikayiu, onyonikosanux y 2020-2025 pokax, a maxodc HA e8PUCHUUHOMY
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OYIHI08AHHT MOOITbHUX MeduuHux 3acmocyHkie MyChart, Medisafe ma Ada sionogiono
00 kpumepiie koeHimugHoi oocmynnocmi WCAG 2.1. ¥ pobomi suxopucmano memoou
cucmemamu3ayii HAYKOBUX 0Xcepei, NOPIBHANbHO20 AHANI3Y MA eKCNepmHoi OYiHKU
iHmepgeticHux piuieHw.

Peszynomamu. Y xo00i 0ocniodcennsi 6U3HA4eHO WICMb KIHOYO8UX Kamezopill
bap’epie KOSHIMUBHOI 0OCMYNHOCMI: HAOMIpHY 2AUOUHY Hagieayii, iHgopmayiiine
nepesanmasicents inmepdgeiicy, Henepedbauyeany no6eodiHKy eiemMeHmis 83acMooii,
HEeOOCMamHi MexaHizmu 3anobicanHsi ma 6UNpasieHHsi NOMUIOK, Bi0CYMHICMb
MYTbMUMOOANbHOI  KOMYHIKAYIi ma  He0OCmamHill  piéeHb  NnepcoHani3ayii.
Bcmanosneno, wo 3asnaueni 6ap’epu 0OesnocepeoHvbO 6nAUBAIOMb HA NpOYec
NPUUHAMMSA Pilienb KOPUCTY8AYAMU, YCKIAOHIOI0Mb GUKOHAHHS KPUMUYHO 8ANCTUBUX
MEOUUYHUX 3A80aHb, 3HUCYIOMb PIGEHb NPUXUILHOCMI 00 JNIKYBAHHA MA MONCYMb
CHPUYUHAMU KNTHIYHO 3Hayywi Hacaioku. OOTpyHmMo8ano 00YiIbHICMb 8RPOBAONCEHHS
CHPOWeHUX cyeHapiig Hagieayii, cmadilbHUX HABILAYIUHUX CMPYKMYP, 3PO3YMIIUX
Mexanizmie 0OpoOKU NOMULOK, MYIbMUMOOANIbHO20 NOOAHHA IHGopmayii ma
aoanmueHux inmepgelcuux piuens.

Bucnoseku. Koenimusna oocmynHicms MOOIIbHUX MeOUUHUX 3ACMOCYHKIB €
BAJICIUBOIO NEPEOYMOBOI0 3a0e3neyenHsi PiBHO20 00CMYNY 00 YUPpPosux MeoudHux
nociye ma nioguujentns besnexku nayieumis. Ycynenns susasenenux oap’'epie nompebye
CUCMEMHO20 8PAX)BAHHS KOHIMUBHUX 0COOIUBOCMEN KOPUCIYBAYI8 HA 8CIX emanax
NPOEKMY6aHus inmepgeiicy, 3acmocy8ants NPUHYUNIE THKIIO3UEHO20 OU3AUHY mda
3anyuyeHHs ociO 13 KOCHIMUBHUMU HOPYWEHHAMU OO0 HpOYecie mecmy8aHHs 1
800CKOHANEHHS YUDPOBUX MEOUUHUX NPOOYKMIB.

Knrwouoei cnoea: xocnimusna oocmynticms, modinbhe 300pos’s, UX/Ul-0uzatin
Y MeOUYUHI, IHKII03UGHUL OU3AUH, KOCHIMUBHE HABAHMAIICEHHS, 3PYUHICMb Hasieayil,

yugpposa oxopona 300po8’s, adanmushi inmepgheiicu, beznexa nayieumis, WCAG 2.1.
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Problem statement. Mobile health applications have become an essential
mechanism for delivering modern healthcare services, enabling appointment
management, medication reminders, symptom monitoring, telehealth consultations,
and access to laboratory results through smartphone interfaces. While this digital
transformation has improved healthcare accessibility and continuity for many users, it
has often produced the opposite effect for individuals with cognitive impairments.
According to the World Health Organization, more than 55 million people worldwide
live with dementia, with approximately 10 million new cases diagnosed annually.
When age-related cognitive decline, attention deficit hyperactivity disorder (ADHD),
post-stroke deficits, intellectual disabilities, and neurodevelopmental conditions are
also considered, the population of cognitively vulnerable healthcare technology users
becomes both substantial and continuously growing.

The relationship between interface inaccessibility and clinical harm is direct. A
patient with memory impairment who cannot effectively navigate a medication
management application may miss prescribed doses. A user with attention deficits who
misinterprets an overloaded notification screen may take medication incorrectly. A
post-stroke patient who encounters a redesigned interface and loses familiar navigation
pathways may disengage from digital healthcare services altogether. Likewise, an older
adult who cannot complete a telehealth check-in because of complex multi-step
authentication procedures may forgo necessary medical consultations.

These issues cannot be regarded as isolated cases. Research consistently
demonstrates that interface complexity reduces treatment adherence and patient
engagement among cognitively vulnerable populations. The problem is further
intensified by the prevailing design approach in many healthcare applications, which
prioritizes functional completeness and the continuous addition of features rather than
cognitive ergonomics and the reduction of interaction complexity. Under such

conditions, cognitive accessibility should be considered not as an optional
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enhancement but as a clinical requirement that directly affects patient safety, treatment
effectiveness, and equitable access to digital healthcare services.

Analysis of recent research and publications. The issues of digital healthcare
accessibility and the adaptation of mobile technologies to the needs of users with
cognitive impairments have attracted increasing scholarly attention in recent years. I.
Orlenko [1] investigates the problems of digital inclusion for individuals with cognitive
impairments and identifies barriers that limit their effective participation in digital
environments. L. Bashkirova and co-authors [2] analyze the educational and practical
potential of mobile medical applications and their role in improving access to
healthcare information. Technical aspects of healthcare information systems and
approaches to enhancing their functionality are examined by V. Levkivskyi [3].

Issues related to the adaptation of mobile applications for users with cognitive
impairments are considered by D. Fedasyuk and I. Lutsyk [4]. Human-centered
requirements for mHealth applications intended for people with cognitive impairments,
their caregivers, and healthcare professionals are investigated by I. Lazarou and co-
authors [5]. The effectiveness of mobile health interventions for older adults with mild
cognitive impairment and dementia is assessed by N. J. T. Wee and co-authors [6],
while M. Lee and co-authors [7] evaluate the impact of mobile healthcare applications
on this user population through a systematic review and meta-analysis.

The quality and functionality of cognitive training applications are analyzed by
L. Wu and co-authors [8], who emphasize the importance of adaptive digital solutions
for cognitive support. P. Giannopoulou and P. Vlamos [9] investigate the design and
development of mobile information systems for cognitive training. Practical aspects of
supporting individuals with dementia and communication impairments through mobile
applications are examined by S. Cheraghi-Sohi and co-authors [10], who highlight the
importance of user-centered design approaches.

The potential of artificial intelligence for enhancing healthcare applications is

explored by A. Bohr and K. Memarzadeh [11]. In turn, E. Irazoki and co-authors [12]
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analyze technologies for cognitive training and rehabilitation for individuals with mild
cognitive impairment and dementia, demonstrating the growing significance of digital
solutions in supporting cognitive functioning and healthcare engagement.

Despite the growing body of research devoted to mobile health technologies,
cognitive training systems, and digital support tools for individuals with cognitive
impairments, the issue of cognitive accessibility in mobile medical applications
remains insufficiently investigated. Existing studies predominantly focus on
technological capabilities, intervention effectiveness, and general usability
considerations, whereas the relationship between specific interface barriers, cognitive
limitations, and healthcare outcomes has received considerably less attention. This
highlights the need for further research into cognitive accessibility barriers and the
development of evidence-based design solutions for mobile healthcare applications.

Identification of previously unresolved parts of the general problem. Despite
the existence of accessibility standards and guidelines, cognitive accessibility in mobile
medical applications remains insufficiently addressed in practice. WCAG 2.1 includes
several criteria related to cognitive accessibility; however, compliance with these
requirements does not necessarily ensure effective and independent use of healthcare
applications by individuals with cognitive impairments. Consequently, a significant
gap persists between technical accessibility compliance and real-world usability. This
highlights the need to identify specific interface barriers that hinder interaction and to
develop design approaches capable of improving cognitive accessibility within mobile
healthcare environments.

Formulation of the objectives of the article (task setting). The purpose of
the article is to identify and analyze the primary accessibility barriers in mobile
medical applications for users with cognitive impairments, assess their impact on
healthcare interaction and patient safety, and develop practical design
recommendations for improving cognitive accessibility in digital healthcare

environments.
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Objectives of the article:

1. To define the concept of cognitive accessibility and examine the relationship
between interface design and the usability of mobile medical applications for users
with cognitive impairments.

2. To identify and characterize the major accessibility barriers in mobile
healthcare applications, determine the cognitive functions affected by these barriers,
and assess their potential clinical consequences.

3. To develop practical design recommendations aimed at reducing cognitive
barriers, improving healthcare interaction, and enhancing the accessibility of mobile
medical applications for cognitively impaired users.

Main material. Based on the analysis of contemporary scientific literature and
the heuristic evaluation of the mobile healthcare applications MyChart, Medisafe, and
Ada, six primary categories of accessibility barriers affecting users with cognitive
impairments were identified. These barriers influence the effectiveness of interaction
with healthcare services, reduce treatment adherence, and may negatively affect patient
safety.

One of the most significant barriers is excessive navigation depth. In many
mobile healthcare applications, users are required to navigate through multiple
interface layers to complete routine tasks. For example, in MyChart, requesting a
medication refill may involve several consecutive navigation steps, including access to
the main menu, health summary, medication list, medication details, and refill request
form. Such interaction structures create additional cognitive demands on working
memory and sequential information processing. Since working memory is particularly
vulnerable to age-related cognitive decline, dementia, and post-stroke impairments,
complex navigation hierarchies frequently lead to disorientation, task abandonment,
and interaction errors. Fedasyuk and Lutsyk [5] demonstrated that users with cognitive
impairments exhibit significantly higher rates of task abandonment when navigation

structures exceed two hierarchical levels. As a result, excessive navigation complexity

https://pedagogical-academy.com/index.php/journal/about ISSN: 2786-9458

VBech KOHTEHT JlileH30BaHo 3a ymoBamu Creative Commons BY 4.0 International license



[€l PEDAGOGICAL ACADEMY:

(4]

contributes to reduced medication adherence, missed appointments, and decreased
engagement with digital healthcare services.

Another major barrier is information overload. Many healthcare applications
present large volumes of heterogeneous information within a single interface screen
without providing a clear visual hierarchy. For example, patient dashboards may
simultaneously display appointment schedules, laboratory results, unread messages,
medication lists, and health reminders. Such information density increases cognitive
demands on attention and selective information processing. Individuals with attention
deficits, dementia, or post-stroke cognitive impairments often experience difficulties
distinguishing priority information from secondary content. According to Wee et al.
[7], cognitive fatigue caused by information-dense interfaces represents one of the
primary reasons for disengagement from mobile health technologies among older
adults with mild cognitive impairment. Consequently, information overload may lead
to misinterpretation of important notifications, difficulties in completing priority tasks,
and progressive disengagement from healthcare applications.

Unpredictable interface behavior constitutes a further accessibility challenge.
Interface elements may change position following software updates, content structures
may be dynamically reorganized, and interaction scenarios may vary depending on
contextual conditions. In conversational systems such as Ada, interface states are
generated dynamically, while MyChart has repeatedly modified dashboard layouts
through software updates. Such changes disrupt established interaction habits and
reduce the benefits of procedural memory, which is often relatively preserved in
individuals with early-stage dementia. When familiar navigation patterns disappear,
users are forced to relearn interaction processes using cognitive functions that may
already be impaired [4]. As a result, abrupt interface modifications frequently cause
users to discontinue application use, particularly when external support is unavailable.

A fourth barrier concerns inadequate error prevention and recovery mechanisms.

Many applications provide insufficient warnings before irreversible actions, employ
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technical terminology in error messages, and require users to navigate through multiple
screens to correct mistakes. Examples include accidental appointment cancellations
without confirmation dialogs or technical notifications such as “Authorization token
expired” that provide no meaningful guidance to users. Since executive functioning is
frequently impaired in individuals with cognitive disorders, difficulties in
understanding and correcting interaction errors become particularly problematic.
Lazarou et al. [6] identified error recovery complexity as one of the most frequently
reported sources of frustration among cognitively impaired users and their caregivers.
Such limitations may result in incorrect symptom reporting, accidental cancellation of
appointments or prescriptions, and long-term loss of trust in digital healthcare services.

The absence of multimodal communication also represents an important
accessibility barrier. Many healthcare applications rely almost exclusively on written
text, with limited use of icons, audio support, or visual reinforcement mechanisms.
Medication names are frequently displayed using pharmaceutical terminology, while
instructions are presented in lengthy textual formats. None of the reviewed applications
provided text-to-speech support for medication instructions. These limitations create
difficulties for users with aphasia, dyslexia, mild dementia, or low health literacy.
Cheraghi-Sohi et al. [10] found that users with mild dementia demonstrated
significantly higher task completion rates when textual instructions were supplemented
with icons and audio cues. Consequently, insufficient multimodal communication may
lead to incorrect interpretation of dosage instructions, missed healthcare procedures,
and reduced participation in self-monitoring activities.

The final barrier involves insufficient personalization and adaptive support.
Most healthcare applications provide identical interfaces regardless of users’ cognitive
characteristics, usage history, or demonstrated interaction difficulties. Simplified
interface modes, caregiver-assisted views, advanced font customization, and context-
sensitive guidance mechanisms are often absent. However, cognitive impairments are

highly heterogeneous, and the needs of users with ADHD differ substantially from
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those of individuals with Alzheimer's disease or post-stroke cognitive deficits. Wu et
al. [9] reported that only 20.8% of cognitive health applications included any form of
personalized interaction support despite personalization being consistently identified
as a priority requirement by both users and caregivers. The absence of adaptive
functionality reduces application usability over time, particularly as cognitive

impairments progress and continuous engagement with digital healthcare services

becomes increasingly important.

Table 1

Primary accessibility barriers, affected cognitive functions, and clinical impact

. Example in mobil .
Accessibility Affected cognitive pe obile Clinical Impact on healthcare
. . healthcare . . .
barrier function L risk level interaction
applications
. rking mem: Mychart: multi- .
Excessive e & memmory; yehart. mu ; Missed doses, task
. sequential step medication High
navigation depth . abandonment
processing refill process
. Selective attention, | Mychart: Misinterpretation of
Information | . . . . ) . !
information information-dense | High notifications,
overload . . .
filtering patient dashboard disengagement
Ada: dynamic
. Pr ral R . Post-
Unpredictable mg;;du a interaction states; | Medium— diossetnugdzzen ¢
interface behavior i mychart: interface | high gagement,
adaptation . relearning difficulties
redesigns
) Technical error
Inadequate error | Executive .
. .. messages, absence . Incorrect actions, loss
prevention and | functioning, self- ! High
: of confirmation of trust
recovery | correction X
dialogs
Language
Absence of guag Text-only . Dosage
; processing, . Medium— .. .
multimodal . medication . misinterpretation,
.o reading . . high
communication . instructions procedural errors
comprehension
. Adaptation to Uniform interface Reduced usability as
Insufficient | . . . o )
. impairment- regardless of Medium cognitive impairment
personalization ) o
specific needs cognitive profile progresses

Source: developed by the author based on [1; 4; 5; 6; 10].

The findings summarized in Table 1 demonstrate that each accessibility barrier

is associated with a specific cognitive mechanism and produces distinct consequences
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for healthcare interaction. While the barriers differ in their manifestations, all of them
increase cognitive effort, reduce task completion success, and negatively affect
engagement with digital healthcare services. Particularly concerning are barriers
associated with navigation complexity, information overload, and inadequate error
recovery, as these have direct implications for treatment adherence and patient safety.
The results further indicate that cognitive accessibility should be considered a clinical
requirement rather than a purely technical usability concern.

The analysis of the identified accessibility barriers demonstrates that improving
cognitive accessibility in mobile medical applications requires targeted design
interventions directly aligned with the limitations observed during healthcare
interaction. Each recommendation proposed below corresponds to a specific barrier
category and is grounded in relevant WCAG 2.1 accessibility requirements.

To address excessive navigation depth, critical healthcare tasks should be
accessible through a maximum of two interaction steps. The most frequently used
patient functions, including medication confirmation, appointment management,
messaging, emergency contact access, and test result review, should be reachable
directly from the home screen. Persistent navigation structures containing a limited
number of primary options should be maintained throughout the application, while
additional functionality should be revealed progressively only after the completion of
core tasks. Such measures reduce demands on working memory and support more
efficient task completion.

The problem of information overload may be mitigated through the
establishment of a clear visual hierarchy. Each screen should emphasize a single
primary action or information element, while secondary content should be grouped into
expandable sections that remain hidden until required. Dashboard layouts should
present only the information necessary for immediate decision-making and avoid
excessive content density. These modifications facilitate selective attention and reduce

cognitive fatigue associated with information-rich interfaces.
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To minimize the negative effects of unpredictable interface behavior, navigation
structures should remain stable across software updates and user sessions. Core
navigation elements, labels, and interaction patterns should not be modified unless
absolutely necessary. When significant interface changes cannot be avoided, users
should receive explicit guidance explaining the new layout and functionality. For
conversational and Al-supported healthcare applications, persistent contextual
summaries should be provided to assist users in maintaining orientation throughout the
interaction process.

Improving error prevention and recovery requires the implementation of clear
confirmation mechanisms before irreversible actions are performed. Appointment
cancellations, prescription requests, and account modifications should always be
accompanied by confirmation dialogs that explicitly describe the consequences of the
action. Error messages should be rewritten using plain language and provide
straightforward instructions for corrective action. In addition, reversible actions should
support simple recovery mechanisms that allow users to undo unintended operations
within the same interaction session.

The absence of multimodal communication can be addressed through the
integration of complementary information formats. Critical healthcare information,
including medication instructions, appointment details, and diagnostic results, should
be available through text-to-speech functionality in addition to written text. Medication
information should combine pharmaceutical names with visual representations and
plain-language explanations of therapeutic purpose. Navigation and action elements
should employ icon-and-label combinations to facilitate comprehension and reduce
dependence on text-only interaction.

To support users with diverse cognitive profiles, healthcare applications should
incorporate personalization and adaptive assistance mechanisms. Simplified interface
modes should provide access only to essential functions while increasing font sizes and

touch target dimensions. Caregiver-linked views may assist users who require external
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support for administrative or health-management tasks. Furthermore, applications

should monitor repeated task failures and proactively offer contextual assistance when

interaction difficulties are detected. Such adaptive approaches acknowledge the

heterogeneous nature of cognitive impairments and help maintain long-term

engagement with digital healthcare services.

Table 2

Design recommendations, addressed barriers, implementation effort, and

expected impact

. Impl tati
Recommendation Barrier Addressed fpiementation Expected Impact
Effort
Two-step maximum task Navigation depth Medium High — directly reduces
paths task abandonment
Single-action screen | Information ) High — reduces
} Medium . .
hierarchy | overload attention fragmentation
Navigation stability | Unpredictable Low High — preserves
policy | behavior procedural memory

Error prevention and
plain-language recovery

Error recovery

Low—Medium

High — reduces critical
interaction errors

High for users with

caregiver-linked view

Text-to- h and icon- | Multimodal . . . .
extiomspeec ar‘z zc"on Y 1mo. ¢ . Medium—High aphasia, dementia, and
label combinations | communication .
low health literacy
High — supports
Simplified mode and Personalization High continued use as

cognitive conditions
progress

Source: author's synthesis based on [5, 6, 7, 9, 10].

The recommendations presented in Table 2 demonstrate that the majority of

proposed improvements require moderate implementation effort while offering

substantial usability benefits. The greatest expected impact is associated with
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interventions aimed at reducing navigation complexity, preventing interaction errors,
supporting multimodal communication, and introducing adaptive assistance
mechanisms. Collectively, these measures contribute to safer healthcare interaction,
improved treatment adherence, and greater accessibility of digital health services for
individuals with cognitive impairments.

Despite the availability of practical design recommendations, their
implementation in contemporary mobile healthcare applications remains limited. One
of the principal challenges is the absence of a standardized framework for evaluating
cognitive accessibility. Existing automated accessibility assessment tools are capable
of measuring technical parameters such as color contrast, keyboard navigation, and
alternative text availability; however, they cannot adequately evaluate whether
interface structures exceed working memory capacity, create excessive cognitive load,
or present barriers for users with language-processing difficulties. As a result,
applications may formally satisfy accessibility requirements while remaining difficult
to use for individuals with cognitive impairments [1].

Another significant challenge concerns the evaluation process itself. Effective
assessment of cognitive accessibility requires the participation of users with cognitive
impairments, yet such studies are considerably more complex to organize than
conventional usability testing. Additional ethical considerations, caregiver
involvement, specialized facilitation, and extended testing procedures increase the
resources required for meaningful evaluation. Consequently, many healthcare
applications are tested primarily with cognitively healthy users, limiting the validity of
accessibility findings for the populations that may benefit most from adaptive interface
solutions [9].

The implementation of cognitive accessibility measures is further complicated
by prevailing product development priorities. Healthcare applications operate within
environments characterized by regulatory requirements, extensive functional demands,

and competitive pressure to continuously expand feature sets. Under such conditions,
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interface simplification is frequently perceived as a reduction of functionality rather
than an improvement in usability. This often results in increasing interface complexity
despite the documented needs of users with cognitive impairments.

Finally, cognitive accessibility remains an interdisciplinary challenge that
requires collaboration among specialists in cognitive psychology, clinical
neuropsychology, healthcare, interaction design, and software engineering. The
knowledge necessary to design cognitively accessible healthcare applications is
distributed across multiple disciplines that often operate independently from one
another. Therefore, effective implementation of cognitive accessibility principles
requires systematic interdisciplinary cooperation throughout the design and
development process rather than post-implementation accessibility reviews [12].

Conclusions. The study identified six major accessibility barriers that affect the
usability of mobile medical applications for individuals with cognitive impairments:
excessive navigation depth, information overload, unpredictable interface behavior,
inadequate error prevention and recovery, absence of multimodal communication, and
insufficient personalization. The analysis demonstrated that each barrier is associated
with specific cognitive limitations and may negatively influence treatment adherence,
patient safety, and continuity of digital healthcare engagement.

The findings indicate that these barriers are not isolated design flaws but rather
the consequence of development approaches that prioritize functional expansion over
cognitive ergonomics, provide limited opportunities for testing with cognitively
impaired users, and lack standardized mechanisms for evaluating cognitive
accessibility. Consequently, formally accessible applications may remain difficult to
use 1n real healthcare contexts.

The practical significance of the study lies in the development of targeted design
recommendations aimed at reducing cognitive load, improving navigation
predictability, strengthening error prevention mechanisms, supporting multimodal

communication, and enhancing interface adaptability. The proposed measures may
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contribute to safer and more effective interaction with digital healthcare services for
users with diverse cognitive needs.

At the same time, the study highlights the need for further empirical research
focused on direct observation of cognitively impaired users performing real healthcare
tasks in mobile applications. Such investigations would provide a stronger evidence
base for validating accessibility barriers, assessing their relative impact, and refining
adaptive design solutions for future mobile healthcare systems.

Limitations of the study should also be acknowledged. The analysis was based
on literature synthesis and heuristic evaluation of three healthcare applications in their
publicly available interface states. No direct observations involving users with
cognitive impairments were conducted, and the analyzed applications may have
changed since the time of evaluation. Furthermore, the proposed six-barrier framework
is analytically derived and may be expanded or refined through future empirical

research.
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