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Abstract 

Age-related visual and cognitive impairments significantly affect seniors' ability to interact with mobile interfaces, yet 

many contemporary applications fail to address these accessibility challenges adequately. This research examines the 

synergistic relationship between chromatic contrast and typographic legibility in mobile interface design for older adults 

aged 65 and above. Through a comprehensive analysis of current accessibility standards, empirical studies, and age-related 

physiological changes, this paper establishes evidence-based design guidelines that accommodate declining contrast 

sensitivity, reduced visual acuity, and cognitive processing limitations. The findings reveal that implementing WCAG 2.2 

Level AAA contrast ratios (7:1 for normal text) combined with font sizes of 18 points or larger significantly enhances 

readability and reduces visual fatigue for seniors. Furthermore, the research demonstrates that carefully selected color 

combinations particularly high-contrast schemes such as black text on white backgrounds combined with sans-serif 

typefaces can compensate for age-related visual processing deficits. This paper provides practical design recommendations 

for creating inclusive mobile interfaces that bridge the digital divide and promote technological independence among the 

aging population. 

Keywords: Mobile accessibility, chromatic contrast, typographic legibility, age-related visual decline, senior interface 

design 

1. Introduction 

The global demographic shift towards an aging 

population presents unprecedented challenges for mobile 

interface design, with adults aged 65 and older 

representing the fastest-growing user demographic 

worldwide. As mobile technologies increasingly mediate 

essential services including healthcare management, 

financial transactions, and social connectivity the 

accessibility of these interfaces becomes critical to 

maintaining seniors' independence and quality of life. 

However, age-related physiological changes create 

substantial barriers to mobile technology adoption, with 

over 50% of individuals aged 65 and above experiencing 

some form of visual impairment that directly affects their 

ability to interact with digital interfaces. 

Age-related visual declines manifest through multiple 

mechanisms: reduced contrast sensitivity, decreased 

visual acuity, diminished color discrimination, and 

increased susceptibility to glare. Simultaneously, 

cognitive changes including slower processing speeds, 

reduced working memory capacity, and decreased 

attention span compound these visual challenges, 

creating a multifaceted accessibility problem that cannot 

be addressed through single-dimension solutions. 

Despite these well-documented challenges, many mobile 

applications prioritize aesthetic minimalism over 

functional accessibility, employing low-contrast color 

schemes and small typography that render interfaces 

effectively unusable for older adults. 

The interplay between chromatic contrast and 

typographic legibility represents a critical yet 

underexplored dimension of age-friendly mobile design. 
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While existing research has examined these factors 

independently, their synergistic effects on 

comprehension, task completion, and user satisfaction 

among seniors remain inadequately understood. This 

research gap is particularly problematic given that color 

and typography do not function as isolated variables but 

interact dynamically to influence legibility, readability, 

and cognitive load. 

This paper addresses this gap by systematically 

examining how chromatic contrast and typographic 

variables collectively impact mobile interface 

accessibility for seniors with age-related visual and 

cognitive declines. The research synthesizes findings 

from gerontology, human-computer interaction, visual 

psychophysics, and accessibility standards to develop 

evidence-based design guidelines that accommodate the 

specific needs of aging users. 

2. Literature Review 

2.1 Age-Related Visual Decline and Mobile Interface 

Interaction 

Aging fundamentally alters the visual system through 

multiple physiological pathways that collectively 

degrade perceptual capacity. Dobres et al. (2016) 

demonstrated that older adults experience significant 

reductions in sensitivity to high spatial frequencies, 

resulting in perceived blur that disproportionately affects 

their ability to recognize fine textual details. Their 

psychophysical experiments revealed that performance 

thresholds for text legibility shifted significantly between 

younger and older cohorts, with older observers' 

performance declining at substantially lower blur levels 

(1.04 versus 2.16 arcmin at the 90% threshold). 

Contrast sensitivity the ability to distinguish objects from 

their backgrounds diminishes progressively with age, 

creating particular challenges for mobile interfaces that 

often employ subtle color gradations for aesthetic 

purposes. Research indicates that visual acuity declines 

correlate strongly with age, even exceeding the 

correlation between cloudiness or specific pathologies 

and reading performance. This age-dependent 

degradation affects not only text recognition but also 

button identification, icon comprehension, and overall 

navigation efficiency. 

Kobayashi et al. (2011) conducted comprehensive 

usability evaluations with elderly participants using 

mobile touchscreen interfaces, identifying that while 

touchscreens were generally accessible, careful 

observation revealed systematic problems stemming 

from hard-to-see displays and difficulty distinguishing 

interactive elements. Their longitudinal study 

demonstrated that while experience improved 

proficiency over one week, fundamental visual 

limitations persisted, suggesting that interface 

modifications rather than user training represent the 

more effective intervention strategy. 

2.2 Color Perception and Chromatic Contrast in 

Aging Populations 

Age-related changes in color perception significantly 

impact mobile interface usability, particularly for users 

with age-related macular degeneration (AMD) and other 

degenerative conditions. Recent studies using 

smartphone-based color testing have revealed that AMD 

patients exhibit significant impairments in color contrast 

discrimination, particularly for blue and yellow 

wavelengths, while red-green discrimination remains 

relatively preserved. These findings have important 

implications for mobile color scheme selection, as they 

indicate that commonly used blue interface elements 

may be particularly problematic for older users with 

AMD. 

The Web Content Accessibility Guidelines (WCAG) 2.2 

establish specific contrast ratio requirements based on 

age-related visual capabilities. The Level AA standard of 

4.5:1 for normal text was specifically calibrated to 

compensate for contrast sensitivity loss equivalent to 

approximately 20/40 vision, which represents typical 

visual acuity for individuals around age 80. The more 

stringent Level AAA requirement of 7:1 accommodates 

users with approximately 20/80 vision, providing 

additional compensation for both low vision and color 

deficiency. 

Research on high-contrast color schemes consistently 

demonstrates that older users benefit from stark 

differentiation between foreground and background 

elements. Studies indicate that 70% of older users 

experience vision-related difficulties that are ameliorated 

by contrast ratios of at least 4.5:1, with many researchers 

recommending higher ratios for critical interface 

elements. Dark text on light backgrounds or vice versa 

represents the most effective approach, as these 

combinations minimize the visual processing demands 

imposed on aging visual systems. 
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2.3 Typographic Legibility and Font Selection for 

Seniors 

Font size represents one of the most critical variables 

affecting mobile interface accessibility for older adults, 

yet optimal specifications remain contested in the 

literature. Recent systematic reviews examining reading 

time, readability, and legibility for older adults 

consistently recommend font sizes of 18 points as 

significantly faster to read than smaller alternatives. 

Experimental comparisons of 14, 16, and 18-point fonts 

across both serif and sans-serif typefaces revealed that 18 

points reduced visual fatigue during both detailed and 

skim reading tasks. 

However, font size alone provides an incomplete 

solution, as typeface characteristics substantially 

modulate legibility effects. Research comparing different 

typefaces found that older participants demonstrated 

greater sensitivity to font legibility differences than 

younger readers, with performance varying significantly 

based on reading scenario demands. For critical print size 

tasks requiring recognition at small sizes, older 

participants achieved better performance with certain 

typefaces (KBH Text) compared to aesthetically 

preferred alternatives (Gill Sans). 

The serif versus sans-serif debate remains unresolved, 

with cultural and contextual factors mediating 

preferences. UK participants in cross-cultural studies 

preferred 18-point sans-serif fonts, finding them easier 

and less tiring to read, while Thai participants showed 

opposite preferences for serif fonts. These findings 

suggest that optimal typography may require cultural 

adaptation rather than universal specifications. 

Character spacing, stroke weight, and letter width 

interact with age-related visual processing to affect 

reading speed and comprehension. As individuals age, 

they demonstrate reduced ability to shorten viewing 

distance to compensate for small character sizes a 

strategy younger users employ effectively likely due to 

presbyopia and reduced accommodative flexibility. 

2.4 Cognitive Load and Interface Complexity 

Age-related cognitive decline compounds visual 

impairments, creating multilayered accessibility 

challenges that demand integrated design solutions. 

Czaja and Sharit's extensive research through the 

CREATE Center demonstrates that older adults exhibit 

willingness to adopt mobile technologies when interfaces 

minimize cognitive load through clear navigational 

structures, consistent interaction patterns, and reduced 

information density. 

Design guidelines for mobile health applications 

targeting seniors emphasize the importance of consistent 

interfaces that match the cognitive processing 

capabilities of older adults. Three key principles emerge 

across multiple studies: simplified navigation, reduced 

cognitive load through clear hierarchical structure, and 

interface consistency that supports the development of 

mental models. The interaction between cognitive 

processing demands and visual perception creates 

compounding effects, where users experiencing 

cognitive strain demonstrate even greater difficulty 

distinguishing interactive from non-interactive elements. 

2.5 Comprehensive Design Guidelines for Senior-

Friendly Mobile Interfaces 

Amouzadeh et al. (2025) synthesized design principles 

from multiple disciplines, emphasizing that age-friendly 

interfaces must simultaneously address sensory 

limitations, reduced contrast sensitivity, motor skill 

decline, and cognitive processing changes. Their 

systematic analysis revealed that many mobile interfaces 

fail to consider these common age-related problems, 

resulting in unnecessarily high abandonment rates and 

reduced technology adoption among seniors. 

A landmark systematic review by Silva et al. (2023) 

analyzed 40 empirical studies conducting usability tests 

with populations aged over 60 years, extracting 27 

evidence-based design guidelines organized into five 

categories: Help & Training, Navigation, Visual Design, 

Cognitive Load, and Interaction. Two principles 

emerged as transversal and of greatest significance: 

"Simplify" and "Increase the size and distance between 

interactive controls". Within the Visual Design category, 

specific recommendations addressed layout, icons, and 

appearance, with particular emphasis on providing high 

contrast between foreground and background colors. 

3. Conceptual Framework and Design Principles 

3.1 Age-Related Visual and Cognitive Changes 

Mobile interface accessibility for seniors must be 

understood through the lens of multiple, concurrent 

physiological changes affecting both visual perception 

and cognitive processing. These changes are not discrete 

impairments but rather interconnected alterations that 

synergistically impact the user experience. 
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Visual System Changes: 

• Reduced contrast sensitivity affecting object-

background discrimination 

• Decreased visual acuity and sensitivity to high 

spatial frequencies 

• Lens yellowing and increased light scatter causing 

glare sensitivity 

• Impaired color discrimination, particularly for 

blue-yellow spectra 

• Reduced accommodative flexibility (presbyopia) 

limiting focus adjustment 

• Slower dark adaptation and reduced peripheral 

vision 

Cognitive Processing Changes: 

• Reduced working memory capacity affecting 

multitasking and information retention 

• Slower processing speeds impacting reaction time 

and decision-making 

• Decreased attention span and increased 

susceptibility to distraction 

• Greater difficulty forming mental models of novel 

interfaces 

• Reduced ability to recover from errors and 

navigate complex hierarchies 

These changes necessitate design approaches that reduce 

both perceptual demands and cognitive load 

simultaneously, as compensatory strategies that address 

one dimension may inadvertently increase demands in 

another. 

3.2 The Synergistic Relationship Between Contrast 

and Typography 

Chromatic contrast and typographic legibility do not 

function independently but interact to determine overall 

interface accessibility. High contrast alone cannot 

compensate for inadequate font sizing, nor can large 

typography overcome insufficient color differentiation. 

The optimal design space emerges at the intersection of 

these variables, where both dimensions meet or exceed 

age-appropriate thresholds. 

 

Figure 1. Conceptual interaction model of chromatic 

contrast and typographic size on legibility for different 

age groups 

Source: (adapted and synthesized from): Silva et al. 

(2023) and Huang et al. (2022). 

This figure illustrates the joint influence of chromatic 

contrast ratio and font size on perceived legibility. Two 

conceptual surfaces represent younger users and older 

users (65+). The surface corresponding to older adults is 

shifted towards higher contrast ratios and larger font 

sizes, indicating that seniors require simultaneously 

higher contrast and larger typography to reach 

comparable levels of legibility. 

The model highlights the synergistic relationship 

between contrast and typographic size: improving one 

parameter alone is insufficient to achieve optimal 

legibility for older users when the other parameter 

remains below age-appropriate thresholds. 

3.3 WCAG Standards and Senior-Specific 

Requirements 

The WCAG 2.2 guidelines provide foundational 

accessibility requirements, but their minimum standards 

may prove insufficient for users with significant age-

related impairments. While Level AA compliance (4.5:1 

contrast ratio) addresses typical age 80 visual acuity, 

optimal senior accessibility often requires Level AAA 

standards (7:1 contrast ratio). 
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Table 1: WCAG Levels 

WCA

G 

Level 

Contra

st Ratio 

Visual 

Acuity 

Equivale

nt 

Recommend

ed 

Application 

Level 

AA 

4.5:1 

(normal 

text) 

20/40 

vision 

(age ~80)  

Minimum 

standard for 

general 

senior 

population 

Level 

AA 

3:1 

(large 

text 

≥18pt) 

Same as 

above  

Acceptable 

for headings 

and large UI 

elements 

Level 

AAA 

7:1 

(normal 

text) 

20/80 

vision  

Recommende

d for critical 

information 

and users 

with 

significant 

impairment 

Level 

AAA 

4.5:1 

(large 

text 

≥18pt) 

Same as 

above  

Recommende

d for all large 

text elements 

 

4. Design Recommendations and Best Practices 

4.1 Chromatic Contrast Specifications 

Primary Text Elements: 

Research consistently demonstrates that seniors benefit 

most from maximum contrast configurations. Black text 

(#000000) on white backgrounds (#FFFFFF) provides a 

21:1 contrast ratio, substantially exceeding WCAG AAA 

requirements and accommodating users with severe 

visual impairments. Alternatively, dark gray (#333333) 

on off-white (#F8F8F8) offers a slightly softer 13.5:1 

ratio that reduces glare while maintaining excellent 

legibility. 

Secondary and Tertiary Elements: 

Interactive elements, labels, and secondary information 

should maintain minimum 7:1 contrast ratios. User 

interface components such as buttons, form fields, and 

navigation elements must meet the WCAG 2.2 

requirement of 3:1 contrast against adjacent colors. 

Color Combinations to Avoid: 

Given research on AMD-related color perception 

deficits, designers should exercise caution with blue 

interface elements, particularly against purple or green 

backgrounds. Low-contrast pairings such as gray text on 

gray backgrounds, yellow text on white, or light blue on 

white systematically fail to meet senior accessibility 

needs. 

4.2 Typographic Specifications 

Font Size: 

Body text should employ 18-point fonts as the baseline, 

with 16 points as the absolute minimum for secondary 

information. Headings and critical labels should scale 

proportionally, typically 24-32 points depending on 

hierarchical level. Research demonstrates that 18-point 

fonts significantly reduce reading time and visual fatigue 

compared to smaller alternatives. 

Typeface Selection: 

Sans-serif typefaces generally provide superior legibility 

for screen-based reading among Western seniors, though 

cultural factors may influence preferences. 

Recommended typefaces include Arial, Helvetica, 

Verdana, and Roboto, all designed with clear character 

differentiation and moderate x-heights. Avoid 

decorative, script, or highly condensed typefaces that 

increase character recognition demands. 

Character and Line Spacing: 

Line height should be set to 1.5-1.8 times the font size to 

prevent text crowding and support tracking across lines. 

Letter spacing (tracking) should be slightly increased 

approximately 0.05-0.1em to enhance character 

differentiation for users with reduced spatial frequency 

sensitivity. 

 

Figure 2. Comparison of optimal and sub-optimal 

typographic configurations for senior users 

Source (based on): Amouzadeh et al. (2025) and Silva 

et al. (2023). 
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This figure presents two representative text samples 

illustrating the effect of typographic configuration and 

chromatic contrast on readability for older adults. 

Panel A (Optimised configuration) demonstrates a 

senior-friendly text layout using an 18-point sans-serif 

typeface, high foreground–background contrast 

(approximately 7:1), and increased line spacing 

(approximately 1.5). This configuration supports faster 

visual parsing, improved character discrimination, and 

reduced visual fatigue for older users. 

Panel B (Sub-optimal configuration) shows a 

commonly observed mobile interface layout using a 12-

point serif typeface, low contrast (approximately 3:1), 

and tight line spacing (approximately 1.0). This 

combination increases visual crowding and reduces 

legibility, particularly for users with age-related declines 

in contrast sensitivity and spatial frequency processing. 

Readability metrics displayed in the figure 

• Panel A: 18 pt, sans-serif, ≈7:1 contrast, line 

spacing 1.5 

• Panel B: 12 pt, serif, ≈3:1 contrast, line spacing 

1.0 

4.3 Interactive Element Design 

Button and Touch Target Sizing: 

Touch targets should measure minimum 44×44 pixels 

(approximately 9-10mm), exceeding standard 

recommendations to accommodate reduced motor 

precision. Research demonstrates that increasing touch 

target sizes significantly reduces error rates and user 

frustration among elderly users. 

Visual Affordances: 

Interactive elements must be clearly distinguishable from 

static content through explicit visual cues including 

borders, shadows, and color differentiation. Users 

experiencing cognitive strain demonstrate particular 

difficulty identifying interactive elements when 

conventional affordances are absent. 

4.4 Layout and Information Architecture 

Simplification and Focus: 

Interfaces should present single primary tasks per screen, 

minimizing cognitive load and reducing working 

memory demands. Information density should be 

substantially reduced compared to interfaces targeting 

younger demographics, with generous whitespace 

supporting visual parsing. 

Consistency and Predictability: 

Navigation patterns, interaction paradigms, and visual 

hierarchies must remain consistent throughout the 

application to support mental model formation. Older 

adults benefit particularly from predictable layouts that 

reduce exploratory demands and support recognition 

over recall. 

Table 2: Comparison of Standard vs. Senior-

Optimized Mobile Interface Specifications 

Design 

Element 

Standa

rd 

Mobile 

Practic

e 

Senior-

Optimized 

Specificati

on 

Evidence 

Base 

Body text 

size 

12-14pt 18pt 

minimum 

Huang et 

al. (2022)  

Text 

contrast 

ratio 

4.5:1 

(AA) 

7:1 (AAA) WCAG 

2.2 

(2024)  

Touch 

target 

size 

44×44p

x 

48×48px 

minimum 

with 

spacing 

Silva et 

al. (2023)  

Line 

height 

1.2-

1.4× 

1.5-1.8× Silva et 

al. (2023)  

Informati

on 

density 

Mediu

m-high 

Low with 

generous 

whitespace 

Amouzad

eh et al. 

(2025)  

Color 

palette 

Varied, 

often 

low-

contrast 

High-

contrast, 

limited 

palette 

Multiple 

sources  

 

5. Methodology for Evaluating Interface Accessibility 

5.1 Assessment Framework 

Comprehensive evaluation of mobile interface 

accessibility for seniors requires multi-method 
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assessment combining objective measurements with 

subjective user feedback. The evaluation framework 

should incorporate: 

Automated Contrast Analysis: 

Tools such as AccessibilityScanner (Android) and 

Contrast Checker (WebAIM) provide quantitative 

contrast ratio measurements against WCAG standards. 

However, automated tools cannot capture contextual 

factors affecting perceived legibility, necessitating 

supplementary methods. 

Legibility Testing with Age-Representative Samples: 

Empirical testing must include participants aged 65+ 

representing the target demographic, ideally stratified by 

visual acuity levels and cognitive function. Testing 

protocols should measure reading speed, comprehension 

accuracy, task completion rates, and subjective fatigue 

across multiple sessions to account for learning effects. 

Psychophysical Measurements: 

Following methodologies established by Dobres et al. 

(2016), psychophysical techniques can quantify 

legibility thresholds, determining the minimum contrast 

ratios and font sizes at which older adults maintain 90% 

accuracy. These measurements provide objective 

baselines for design specifications. 

5.2 User Testing Protocols 

Usability testing with seniors should employ age-

appropriate methodologies recognizing potential fatigue, 

reduced attention span, and unfamiliarity with testing 

environments. Sessions should be limited to 45-60 

minutes with regular breaks, use simplified think-aloud 

protocols, and provide extensive practice opportunities 

before data collection. 

Tasks should reflect authentic use cases relevant to older 

adults' lives, such as medication management, 

appointment scheduling, or family communication, 

rather than abstract or gamified scenarios that may lack 

motivational salience. Kobayashi et al. (2011) 

demonstrated that longitudinal evaluations testing users 

after one week of experience reveal persistent problems 

that initial testing might attribute to unfamiliarity. 

 

Figure 3. Comprehensive evaluation methodology for 

senior-friendly mobile interfaces 

Source (methodological framework synthesised from): 

Dobres et al. (2016), Kobayashi et al. (2011) and Silva 

et al. (2023). 

This figure illustrates a multi-track evaluation 

framework for assessing mobile interface accessibility 

for older adults. 

Three parallel assessment streams are shown: 

• Automated accessibility testing, including 

contrast and interface compliance checking 

using accessibility analysis tools. 

• Psychophysical measurements, focusing on 

objective legibility thresholds and accuracy 

levels under controlled visual conditions. 

• User testing with older adults (65+), measuring 

reading speed, task completion performance 

and subjective visual fatigue. 

All three evaluation streams converge into an integrated 

accessibility assessment and design refinement stage, 

where objective measurements and user-centred findings 

are jointly used to inform iterative interface 

improvements. 

The framework highlights that reliable accessibility 

evaluation for seniors requires the combination of 

automated inspection, experimental visual performance 

testing and real-world usability assessment. 

6. Discussion 

6.1 Integrating Contrast and Typography: Beyond 

Additive Effects 

The relationship between chromatic contrast and 

typographic legibility transcends simple additive models, 

exhibiting interaction effects that demand holistic design 

approaches. Research demonstrates that inadequate 

contrast disproportionately impacts small typography, 

while large fonts provide limited benefit when presented 

with insufficient color differentiation. This synergy 
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suggests that designers must optimize both dimensions 

simultaneously rather than treating them as independent 

variables subject to individual threshold requirements. 

The WCAG guidelines acknowledge this interaction 

through differentiated standards for normal versus large 

text, reducing contrast requirements from 4.5:1 to 3:1 

when font size reaches 18 points. However, for seniors 

with significant visual impairments, even large text 

benefits from maximum contrast, as age-related changes 

in spatial frequency sensitivity affect text perception 

across all sizes. 

6.2 Cultural and Contextual Considerations 

The cross-cultural research on font preferences reveals 

that optimal typography cannot be universally prescribed 

but must accommodate cultural reading habits and 

linguistic characteristics. The divergent preferences 

between UK participants favoring sans-serif and Thai 

participants preferring serif fonts suggest that character 

systems, reading direction, and cultural aesthetic norms 

mediate legibility effects. This finding has important 

implications for global mobile applications serving 

diverse senior populations. 

Environmental context also substantially affects contrast 

requirements, with outdoor usage, varying ambient 

lighting, and screen brightness limitations creating 

dynamic accessibility challenges. Adaptive interfaces 

that adjust contrast ratios and font sizes based on 

environmental sensors represent a promising direction 

for enhancing real-world usability beyond laboratory-

optimized configurations. 

6.3 Balancing Accessibility and Aesthetics 

Design practitioners often express concerns that high-

contrast, large-typography interfaces appear dated or 

aesthetically compromised compared to minimalist 

contemporary designs. However, this perspective 

reflects ageist assumptions that older adults prioritize 

aesthetics over functionality. Research by Czaja and 

Sharit demonstrates that seniors evaluate technologies 

primarily based on perceived usefulness and ease of use 

rather than visual sophistication. Interfaces that enable 

successful task completion and reduce frustration 

cultivate greater user satisfaction than aesthetically 

refined but functionally inaccessible alternatives. 

Moreover, accessibility features benefit broader 

populations beyond their intended demographic a 

phenomenon known as the "curb-cut effect". High-

contrast interfaces assist users in bright sunlight, large 

typography benefits users with temporary visual 

impairments or fatigue, and simplified navigation aids 

users under cognitive load regardless of age. Designing 

for seniors thus represents not a niche accommodation 

but a universal design approach enhancing usability 

across diverse contexts and user characteristics. 

6.4 Technology Adoption and Digital Inclusion 

The systematic accessibility barriers in mobile interfaces 

contribute substantially to the digital divide separating 

seniors from essential services and social participation. 

As healthcare systems, financial services, and 

government agencies increasingly mandate digital 

interactions, inaccessible interfaces effectively exclude 

older adults from full civic and economic participation. 

This exclusion carries serious consequences for health 

outcomes, financial security, and social connectivity, 

particularly for socioeconomically disadvantaged seniors 

lacking alternative access channels. 

Research from the CREATE Center demonstrates that 

technophobic stereotypes do not reflect empirical reality 

older adults exhibit strong willingness to adopt 

technologies when interfaces accommodate their 

capabilities and the value proposition is clear. Czaja 

reports successfully training adults up to 98 years old in 

computer use, demonstrating that motivation and 

appropriate design overcome age-related limitations. 

Interface accessibility thus represents not a concession to 

inevitable decline but an enabling factor unlocking older 

adults' technological engagement. 

7. Implications for Design Practice 

7.1 Immediate Implementation Priorities 

Practitioners developing or redesigning mobile 

applications for older adults should prioritize: 

1. Audit existing interfaces using automated 

contrast checking tools and identify all elements 

failing WCAG AA standards 

2. Implement minimum 18-point font sizes for all 

body text, with proportional increases for 

headings and critical labels 

3. Adopt high-contrast color schemes using black 

or dark gray text on white or light backgrounds, 

achieving minimum 7:1 ratios 

4. Increase touch target sizes to 48×48 pixels 

minimum, with adequate spacing preventing 

accidental activation 
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5. Simplify navigation to single-level hierarchies 

where possible, with clear labeling and consistent 

interaction patterns 

7.2 User-Centered Design and Co-Design Approaches 

Following recommendations by Mazuz and Biswas, 

participatory design approaches involving older adults 

throughout the development lifecycle yield substantially 

more usable outcomes than designer-driven 

specification. Co-design sessions enable designers to 

observe authentic interaction patterns, identify 

unanticipated barriers, and validate design decisions 

against real-world usage rather than assumptions about 

senior capabilities. 

Crucially, co-design participants should represent the 

diversity of the senior population, including individuals 

with varying visual acuities, cognitive function levels, 

technology experience, and socioeconomic backgrounds. 

Recruitment limited to tech-savvy "super seniors" 

produces unrepresentative feedback that may not 

generalize to broader populations experiencing 

significant age-related declines. 

7.3 Adaptive and Customizable Interfaces 

Given the heterogeneity of aging experiences, interfaces 

offering customization options enable users to configure 

optimal settings matching their individual capabilities. 

Preferences for contrast themes (including dark mode), 

font size adjustment, and spacing modifications should 

be easily accessible and persist across sessions. 

However, customization options must be presented 

clearly with preview functionality, as complex 

configuration interfaces may themselves pose 

accessibility barriers. 

8. Limitations and Future Research Directions 

8.1 Research Limitations 

Current research on senior mobile accessibility exhibits 

several limitations constraining generalizability. Most 

studies employ laboratory settings with controlled 

lighting and dedicated attention, potentially 

overestimating real-world usability where environmental 

distractions, variable lighting, and multitasking demands 

affect performance. Longitudinal studies tracking 

technology adoption and sustained usage patterns remain 

scarce, limiting understanding of how initial usability 

translates to long-term engagement. 

Sample sizes in usability studies frequently remain 

modest, and recruitment often skews toward relatively 

healthy, cognitively intact seniors, underrepresenting 

individuals with significant impairments who face the 

greatest accessibility barriers. Cross-cultural research 

remains limited, with Western populations dominating 

empirical studies despite substantial global variation in 

aging demographics, technology access, and design 

preferences. 

8.2 Future Research Priorities 

Several critical research directions warrant investigation: 

Longitudinal Adoption Studies: Research examining 

sustained mobile technology usage among seniors over 

extended periods (6-12 months) would illuminate how 

initial usability affects long-term adoption, identify 

evolving accessibility needs as users age, and reveal 

whether initial interface barriers or ongoing usability 

problems drive abandonment. 

Cognitive Decline Trajectories: Studies differentiating 

accessibility requirements across cognitive decline 

stages from healthy aging through mild cognitive 

impairment to dementia would enable more nuanced 

design guidelines tailored to specific populations. 

Research with Alzheimer's patients demonstrates 

substantial performance benefits from adapted 

interfaces, but optimal specifications remain 

inadequately characterized. 

Multimodal Interaction Design: Investigation of voice-

activated features, haptic feedback, and multimodal 

interfaces combining visual, auditory, and tactile 

channels may compensate for visual limitations through 

alternative sensory pathways. Research should examine 

whether multimodal approaches reduce cognitive load or 

inadvertently increase complexity through unfamiliar 

interaction paradigms. 

Artificial Intelligence and Adaptive Systems: Machine 

learning approaches enabling real-time interface 

adaptation based on user performance patterns, 

environmental conditions, and physiological 

measurements (e.g., eye tracking, interaction latency) 

represent promising frontiers. However, empirical 

validation with older adult populations remains limited. 

Socioeconomic and Cultural Diversity: Research 

explicitly examining how socioeconomic status, 

educational background, cultural context, and prior 

technology experience moderate optimal design 

specifications would support more inclusive and 

equitable interface development. 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 14 Issue: 3 

Article Received: 25 July 2026 Revised: 12 August 2026 Accepted: 30 September 2026 

____________________________________________________________________________________________________________ 

 

 

    101 
IJRITCC | October 2026, Available @ http://www.ijritcc.org 

9. Conclusion 

The interplay of chromatic contrast and typographic 

legibility represents a critical determinant of mobile 

interface accessibility for seniors experiencing age-

related visual and cognitive declines. This research 

demonstrates that optimal accessibility emerges not from 

isolated optimizations of individual design variables but 

from holistic approaches recognizing the synergistic 

relationships between color, typography, layout, and 

interaction design. Evidence consistently supports 

implementing WCAG Level AAA contrast standards 

(7:1 for normal text), employing minimum 18-point 

sans-serif typography, maximizing touch target sizes, 

and simplifying information architecture to 

accommodate the multifaceted challenges of aging visual 

and cognitive systems. 

Current mobile interface practices systematically fail to 

meet the accessibility needs of the rapidly growing senior 

demographic, contributing to digital exclusion with 

serious consequences for health, economic security, and 

social participation. Yet research from Czaja, Sharit, and 

colleagues demonstrates that accessibility barriers reflect 

design choices rather than insurmountable limitations of 

aging users seniors exhibit strong willingness and 

capacity to adopt technologies when interfaces 

accommodate their capabilities. The persistent myth of 

the technophobic older adult thus obscures the reality 

that technology rejection reflects rational responses to 

poorly designed, inaccessible interfaces. 

As populations age globally and digital technologies 

increasingly mediate essential services, inclusive design 

transcends ethical obligation to become functional 

necessity. The design principles articulated in this 

research grounded in empirical evidence from 

psychophysics, gerontology, and human-computer 

interaction provide actionable guidelines enabling 

practitioners to create mobile interfaces that genuinely 

serve users across the lifespan. Future research must 

extend these foundations through longitudinal adoption 

studies, investigations across cognitive decline 

trajectories, and examination of adaptive multimodal 

interfaces, while prioritizing participant diversity to 

ensure findings generalize across the heterogeneous 

senior population. 

Ultimately, accessibility for seniors represents not 

specialized accommodation but fundamental usability. 

The "curb-cut effect" demonstrates that designing for 

users with the most significant needs produces interfaces 

beneficial across diverse populations and contexts. By 

embracing the design challenge of age-related decline, 

the field advances toward truly universal mobile 

interfaces accessible, usable, and dignifying for all users 

regardless of age, ability, or circumstance. 
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