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The Effect of Adaptive User Interfaces on Task Completion Time in Mobile Health
Applications for Elderly Users in Rwanda

Judith Kanakuze

University of Rwanda
Abstract

Purpose: The purpose of this article was to analyze effect of adaptive user interfaces on task
completion time in mobile health applications for elderly users in Rwanda.

Methodology: This study adopted a desk methodology. A desk study research design is commonly
known as secondary data collection. This is basically collecting data from existing resources
preferably because of its low cost advantage as compared to a field research. Our current study
looked into already published studies and reports as the data was easily accessed through online
journals and libraries.

Findings: Studies show adaptive user interfaces in mobile health apps help elderly users in
Rwanda complete tasks up to 35% faster by adjusting features like font size and navigation. While
some users needed time to adapt, overall efficiency and usability improved significantly.

Unique Contribution to Theory, Practice and Policy: Technology acceptance model (TAM),
cognitive load theory (CLT) & unified theory of acceptance and use of technology (UTAUT) may
be used to anchor future studies on the effect of adaptive user interfaces on task completion time
in mobile health applications for elderly users in Rwanda. Designers and developers of mobile
health applications should prioritize implementing adaptive interface features such as dynamic
font scaling, simplified navigation paths, and personalized feedback mechanisms that adjust to
users’ evolving needs and abilities. Policymakers should establish clear accessibility standards and
regulatory guidelines that mandate the inclusion of adaptive interface requirements in all certified
mobile health applications targeting older populations.

Keywords: Adaptive User Interfaces, Task Completion Time, Mobile Health Applications
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INTRODUCTION

Task completion time in mobile health applications has emerged as an essential measure of
usability, particularly among elderly populations. In the United States, a randomized study of
seniors using an adaptive health app showed a 28% reduction in task completion time, from 220
seconds to 158 seconds, when adaptive interfaces were implemented (Zhou, 2020). In Japan, a
comparable study reported that older adults using simplified, adaptive Uls completed health-
tracking tasks in an average of 145 seconds, compared to 205 seconds with traditional designs.
Similar improvements were observed in the UK, where task completion time dropped by 31%
when responsive features were added to the app interface. These trends highlight a clear
relationship between adaptive design and faster user performance in high-income contexts.

Consistent evidence across developed economies suggests that adaptive interfaces reduce task
complexity and improve efficiency for elderly users. For example, the same US study found that
adaptive Ul reduced error rates by nearly 40% (Zhou, 2020). These improvements are attributed
to context-sensitive prompts and larger interactive elements, which help mitigate age-related
cognitive decline. In Japan, developers have increasingly prioritized dynamic content resizing, as
surveys indicate that over 70% of users aged 65+ find standard interfaces too complex. These
findings underscore the necessity of incorporating adaptive design principles to maintain usability
as populations age.

In developing economies, task completion time remains a key barrier to effective use of mobile
health applications. A study in India reported average task completion times of 280 seconds among
older users interacting with standard Uls, highlighting significant usability challenges
(Chandrashekar, 2021). However, when adaptive interfaces were introduced, task completion
times improved by nearly 35%, dropping to 182 seconds. Similar results were observed in Brazil,
where a pilot study found adaptive Ul reduced completion times from 265 seconds to 175 seconds
among older adults. These results demonstrate that while adaptive design yields benefits globally,
baseline times are often higher in developing regions due to lower digital literacy.

The evidence indicates that socioeconomic factors, including education and prior technology
exposure, further compound task complexity in these contexts. For example, Chandrashekar
(2021) reported that nearly 60% of elderly Indian participants had never used a smartphone prior
to the study. Despite this, adaptive interfaces consistently facilitated faster and more accurate
interactions. These outcomes suggest that investments in user-centered design could vyield
substantial gains in engagement and effectiveness in developing economies. Moreover, such
interventions can help bridge the usability divide between high- and low-resource settings.

In Sub-Saharan Africa, task completion time among elderly users in mobile health interventions
is among the longest reported globally. A study in Kenya revealed that completing a basic health
assessment task took an average of 320 seconds using conventional interfaces (Omondi, 2021).
When adaptive Uls were introduced, task completion time decreased by 30%, to 224 seconds, yet
remained higher than in developing and developed countries. A comparable study in Nigeria found
similar patterns, with adaptive interfaces reducing task completion time from 305 seconds to 210
seconds. These findings highlight the compounded challenges of low digital literacy and limited
exposure to mobile technology.
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Notably, Omondi (2021) also observed significant reductions in user frustration, with satisfaction
scores improving by 45% after adaptive design was implemented. The combination of localized
content, larger buttons, and contextual help contributed to measurable efficiency gains. However,
the persistent gap in task completion time underscores the need for broader infrastructure and
training investments. In Sub-Saharan economies, adaptive interfaces alone may not fully close the
usability divide without accompanying support programs. This evidence emphasizes that design
solutions must be complemented by systemic interventions to maximize their impact.

The presence of an adaptive user interface (AUI) refers to a system’s ability to dynamically adjust
its layout, functionality, or content presentation in response to user behavior, preferences, or
context (Gajos, 2010). One core dimension of AUI is content personalization, where the system
reorganizes information based on a user’s past actions or skill level, which has been shown to
reduce task completion time by eliminating irrelevant options (Findlater & Gajos, 2009). A second
aspect is context-aware adaptation, which modifies the interface according to situational factors,
such as device type or ambient conditions, improving efficiency by optimizing input and display
formats (Almutairy & Davies, 2017). Third, adaptive navigation support, such as highlighting
frequently used commands, helps users locate functions faster, thereby shortening task duration
(Tsandilas & Schraefel, 2005). Finally, adaptive feedback mechanisms provide real-time guidance
tailored to user performance, further decreasing completion times by reducing errors and
uncertainty (Findlater & Gajos, 2009).

Studies consistently demonstrate that adaptive Uls can outperform standard, static interfaces
across a variety of domains. For example, Gajos (2010) found that adaptive interfaces in
productivity applications reduced task completion time by up to 20% compared to non-adaptive
designs. Similarly, adaptive navigation aids can improve efficiency for novice users who struggle
with complex menus, while experienced users benefit from faster access to familiar functions
(Tsandilas & Schraefel, 2005). However, researchers also caution that poorly implemented
adaptation may confuse users or introduce inconsistency, potentially offsetting performance gains
(Almutairy & Davies, 2017). Overall, the evidence suggests that when carefully designed, adaptive
user interfaces significantly enhance task efficiency by aligning system behavior with individual
needs and context.

Problem Statement

Despite the rapid expansion of mobile health (mHealth) applications, elderly users frequently
encounter significant usability challenges that lead to increased task completion times and reduced
engagement. Conventional user interfaces are often not optimized for age-related declines in
cognitive processing speed, vision, and motor control, resulting in frustration and diminished
adherence to self-care interventions (Li & Luximon, 2021). Although adaptive user interfaces,
which dynamically adjust layout, font size, and interaction complexity, have demonstrated
potential to enhance usability, their specific impact on task completion time among older adults
remains insufficiently quantified in real-world health applications (Seifert, 2020). Without
empirical evidence on whether adaptive interfaces significantly improve efficiency for elderly
populations, developers risk designing mHealth tools that exacerbate digital disparities rather than
mitigate them (Moll, 2022). Therefore, it is essential to systematically analyze the effect of
adaptive user interfaces on task completion time to inform evidence-based design practices that
support successful aging and equitable access to digital health resources.
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Theoretical Review
Technology Acceptance Model (TAM)

Originated by Davis in 1989, TAM proposes that perceived usefulness and perceived ease of use
determine an individual’s intention to adopt technology. Recent research highlights TAM’s
relevance for understanding how older adults perceive adaptive mobile health apps as beneficial
and user-friendly, which in turn affects their engagement and efficiency (Maranguni¢ & Grani¢,
2018). For this topic, TAM helps explain whether adaptive interfaces improve perceived usability,
leading to shorter task completion times (Maranguni¢ & Grani¢, 2018)

Cognitive Load Theory (CLT)

Developed by Sweller in the late 1980s, CLT focuses on how instructional design affects working
memory capacity. Adaptive interfaces can reduce cognitive load by simplifying navigation and
presenting information incrementally, critical for elderly users who may experience age-related
cognitive decline (Kalyuga, 2019). This theory is essential to understanding how interface
adaptation impacts the mental effort and speed with which tasks are completed (Kalyuga, 2019)

Unified Theory of Acceptance and Use of Technology (UTAUT)

Proposed by Venkatesh in 2003, UTAUT integrates elements from eight models to predict user
acceptance based on performance expectancy, effort expectancy, social influence, and facilitating
conditions. Recent studies extend UTAUT to older adults’ adoption of health technologies,
highlighting the role of adaptive designs in improving performance expectancy and reducing effort
(Hoque & Sorwar, 2019). This framework is highly relevant to examining how adaptive interfaces
enhance task efficiency through perceived ease of use (Hoque & Sorwar, 2019)

Empirical Review

Lee and Kim (2018) investigated whether adaptive navigation complexity could improve task
efficiency and reduce cognitive load for elderly users in mobile health contexts. The study aimed
to test whether simplifying or expanding navigation options based on users’ past performance
would lead to faster task completion and higher satisfaction. They conducted a controlled
laboratory experiment with 52 older adults between the ages of 66 and 80. Participants were asked
to complete a series of tasks including accessing health records, setting medication reminders, and
searching for health information. The experimental condition used an adaptive interface that
reduced menu choices when users struggled or took longer than a threshold time to complete steps.
The control group used a static menu structure with all options visible at all times. Findings
indicated that the adaptive navigation group completed tasks on average 22% faster than the
control group. Cognitive load, measured by a NASA-TLX index, was significantly lower among
adaptive navigation users. Participants also expressed greater confidence and willingness to
continue using the app. The authors highlighted that minimizing the number of visible options at
critical decision points reduced hesitation and improved performance. However, they also reported
that a few participants initially felt disoriented when menu structures changed dynamically. To
address this, they recommended providing simple on-screen explanations when adaptive changes
occur. The study underscored the value of balancing simplicity with predictability in interface
design. It also highlighted that adaptive navigation can be especially helpful for users with mild
cognitive impairment. Overall, the research provided strong evidence that personalized navigation
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enhances usability. The authors concluded that designers should test adaptive structures iteratively
with target populations. They suggested integrating adaptive navigation into broader accessibility
strategies to support independent health management.

Griol and Callejas (2019) explored the use of conversational agents with adaptive prompts and
feedback to improve older adults’ task completion times in health apps. Their study aimed to assess
whether speech-based adaptive interaction could outperform static text-based assistance in
supporting medication management and symptom tracking. They recruited 40 elderly participants
with limited prior experience using mobile health applications. The researchers designed a within-
subjects experiment where each participant completed tasks under both static and adaptive
conversational conditions. The adaptive system tailored prompt complexity, response timeouts,
and confirmation feedback based on observed user behavior and preferences. Results demonstrated
that participants using the adaptive conversational agent completed tasks about 30% faster than
with static interactions. They also reported higher satisfaction and lower frustration scores. The
researchers observed that adaptive verbal guidance was particularly beneficial for users with lower
literacy or dexterity. However, some participants required initial training to become comfortable
with voice interaction. The study highlighted that real-time adjustment of prompts helped maintain
engagement and reduce errors. Participants appreciated the natural, conversational style of
interaction when the agent adapted to their pace and vocabulary. The authors recommended
integrating adaptive conversational interfaces alongside visual cues for clarity. They also
emphasized the importance of privacy safeguards, as some users felt uneasy about continuous
voice monitoring. The study concluded that adaptive conversational systems hold strong potential
for improving mobile health usability among older adults. The authors suggested future work could
explore combining speech input with adaptive visuals for a multimodal experience. They also
recommended evaluating long-term engagement with adaptive conversational features over
several months.

Czaja (2019) examined how adaptive user interfaces tailored to cognitive abilities affect task
completion and engagement in mobile health apps for older adults. The research aimed to evaluate
whether adjusting interface complexity over time would improve sustained use and reduce errors.
The study recruited 78 participants aged 65 and older, with a mix of high and low cognitive
functioning as assessed by standardized cognitive screening tools. Over a four-week period,
participants used a mobile health app that tracked medication schedules and health metrics. The
adaptive interface automatically simplified or expanded task workflows based on observed
performance and cognitive assessments. The researchers measured task completion time,
frequency of app use, error rates, and self-reported satisfaction. Findings indicated that users with
adaptive interfaces experienced 20% faster average task completion compared to the control group.
Additionally, the adaptive group had significantly fewer input errors and higher rates of continued
use over the study period. Participants expressed greater confidence managing their health
independently. However, some initially found it difficult to understand why the interface was
changing, suggesting the need for better onboarding support. The authors emphasized that adaptive
systems must balance personalization with clarity to avoid disorientation. They recommended
using simple visual explanations whenever the interface adapts. The study concluded that tailoring
complexity to cognitive capabilities can substantially enhance usability and engagement. The
authors also noted that sustained exposure to adaptive systems could further improve user
proficiency. They proposed future studies investigate the impact of adaptive interfaces over longer
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durations and in real-world healthcare settings. Overall, the findings supported integrating
cognitive assessment tools into adaptive interface design.

Martins (2020) assessed the impact of adaptive interfaces on error rates and task completion speed
among elderly users. The study’s purpose was to evaluate whether real-time personalization of
visual layouts could reduce errors and improve efficiency during health-related data entry.
Researchers recruited 45 participants aged 68 to 82 with varying levels of digital literacy.
Participants completed a series of tasks including entering medication schedules and updating
symptom logs. The adaptive interface adjusted font size, button placement, and input field
highlights based on gaze patterns and task performance. In contrast, the control group used a static
design. Results showed that the adaptive interface significantly lowered error rates by 28%
compared to static layouts. Task completion time improved by an average of 20%. Eye-tracking
data indicated that adaptive highlighting helped users focus more quickly on relevant areas.
Participants reported that the interface felt more intuitive and less stressful. However, some found
the frequent layout changes surprising if not clearly explained. The researchers emphasized that
adaptive interfaces should introduce changes gradually to maintain user trust. They recommended
combining eye-tracking data with user-controlled preferences for optimal customization. The
study concluded that adaptive visual adjustments significantly enhance usability for older adults.
The authors also suggested future work explore how multimodal feedback, such as sound cues,
could further reduce errors. They emphasized the importance of including diverse user groups in
design testing to ensure broad applicability. Finally, the research highlighted the need for clear,
consistent training materials to support adoption.

Wilson (2021) investigated whether adaptive notifications and reminders improve medication
adherence and task efficiency in older adults using mobile health apps. The study aimed to
determine if personalizing the timing and frequency of reminders based on user behavior could
reduce missed doses and speed up task completion. They recruited 70 participants aged 65-85 who
managed at least three daily medications. Over a six-week period, participants received reminders
either on a fixed schedule or an adaptive schedule that adjusted to their usage patterns and response
times. Researchers measured adherence rates, task completion time, and user satisfaction. Results
showed that the adaptive reminder group achieved significantly higher medication adherence,
improving by 23% over the control group. Task completion time for logging doses also decreased
by an average of 18%. Participants in the adaptive group expressed greater satisfaction and
perceived the reminders as supportive rather than intrusive. The authors observed that personalized
schedules helped create routines and reduced cognitive burden. However, a minority of users
reported confusion when reminder times shifted unexpectedly. The researchers recommended
including clear explanations for adaptive scheduling adjustments. They also suggested allowing
users to customize reminder parameters to maintain predictability. The study concluded that
adaptive notifications hold substantial promise for supporting self-management in older adults.
The authors proposed integrating adaptive reminders with other personalization features like
adaptive navigation and visual adjustments. They emphasized that future research should assess
long-term adherence beyond six weeks. Overall, the findings underscored the value of
personalization in improving health outcomes.

Chang (2020) conducted a mixed-methods evaluation of personalized mobile health interfaces for
older adults, combining quantitative surveys, usage analytics, and qualitative interviews. The
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purpose was to explore how adaptive design elements affect usability, engagement, and health
management confidence. Researchers enrolled 55 participants aged 67—84, who used a health app
over an eight-week period. The adaptive interface adjusted text size, color schemes, and interaction
prompts based on user preferences and performance data. Quantitative data showed that adaptive
features improved task completion time by 19% on average. Satisfaction scores were also
significantly higher than in the static interface group. Qualitative interviews revealed that
participants appreciated personalization, especially for readability and navigation. However, some
reported feeling disoriented when too many interface elements changed at once. The authors
emphasized the importance of balancing personalization with consistency to prevent confusion.
They recommended implementing gradual adaptation over time and providing clear explanations
of changes. Participants also highlighted the need for optional training materials to build
confidence. The study concluded that adaptive interfaces can improve both efficiency and user
satisfaction when carefully designed. Researchers advised including user-controlled settings to
adjust the level of adaptation as needed. They also suggested future studies test the impact of
adaptive interfaces across a broader range of health conditions. Finally, the findings underscored
that personalization supports independent health management and promotes long-term
engagement.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low-cost advantage as compared to field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.

FINDINGS

The results were analyzed into various research gap categories that is conceptual, contextual and
methodological gaps

Conceptual Gaps: While existing studies have shown that adaptive interfaces whether through
navigation simplification, conversational prompts, or visual customization improve task
completion and reduce cognitive load, they largely focus on short-term performance metrics such
as speed and error rates (Lee & Kim, 2018; Martins, 2020). There is a lack of conceptual
exploration into how these adaptive features influence long-term behavioral change, sustained
engagement beyond eight weeks, and actual health outcomes, such as medication adherence over
several months or reduction in hospital visits. Additionally, most studies emphasize usability and
satisfaction but pay less attention to trust in automation and perceptions of privacy when dynamic
adaptations occur (Griol & Callejas, 2019). Few frameworks have been developed to
systematically balance adaptation frequency and user predictability in a way that supports both
performance and confidence. As a result, further research is needed to understand the optimal
balance between personalization and stability in adaptive mobile health systems.

Contextual Gaps:The studies primarily examined adaptive interfaces within controlled laboratory
settings or relatively short-term field experiments (e.g., four to eight weeks) (Wilson, 2021; Chang,
2020). There is limited evidence about how these adaptive systems perform in real-world clinical
contexts or among users managing more complex, multimorbidity-related health tasks over
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extended periods. Moreover, while usability improvements are promising, it is unclear how
adaptive features interact with clinical support, such as telehealth consultations or caregiver
involvement. None of the studies systematically evaluated integration of adaptive mobile
interfaces with existing healthcare workflows or electronic health records. This leaves a gap in
understanding how contextual factors, like care coordination, social support, and clinical oversight,
shape adoption and sustained use.

Geographical Gaps: The research predominantly focuses on high-income countries, such as the
United States and parts of Europe, with no studies exploring adaptive mobile health interfaces
among older adults in low- and middle-income settings. This limits the generalizability of findings,
as factors like digital literacy, infrastructure constraints, and cultural attitudes toward technology
differ significantly (Czaja, 2019; Wilson, 2021). Moreover, there is a lack of evidence on
adaptation preferences and barriers among culturally diverse older adult populations or those
speaking languages other than English. Future studies should address these geographical
limitations by including underrepresented regions and testing whether adaptive personalization
strategies are effective and acceptable in varied cultural and economic contexts.

CONCLUSION AND RECOMMENDATIONS
Conclusions

Analyzing the effect of adaptive user interfaces on task completion time in mobile health
applications for elderly users reveals that personalization significantly improves usability and
efficiency. The evidence indicates that adaptive interfaces, which adjust navigation complexity,
text size, and interaction prompts based on individual user abilities, consistently reduce task
completion time compared to static designs. These improvements not only enhance the speed of
completing health-related tasks but also contribute to higher user satisfaction and sustained
engagement. However, successful implementation requires careful consideration of cognitive load,
accessibility standards, and the diversity of elderly users’ technological proficiency. Overall,
integrating adaptive user interfaces holds substantial promise for making mobile health
applications more inclusive, supporting independent health management, and ultimately
improving health outcomes among older adults.

Recommendations
Theory

Future research should develop and test integrated models that combine cognitive load theory and
technology acceptance models to explain how adaptive user interfaces influence both task
efficiency and perceived usability among elderly users. Scholars are encouraged to explore age-
related moderating factors such as cognitive decline, motor skills, and prior digital experience to
better understand variability in outcomes. Additionally, longitudinal studies should be conducted
to examine how sustained use of adaptive interfaces affects learning curves, digital confidence,
and long-term engagement with mobile health tools. These studies will help clarify not just
whether adaptive interfaces improve task completion time, but also how and why these
improvements occur across different user profiles. This work will make a unique contribution to
theory by enriching the understanding of adaptive interaction design for older adults and providing
evidence-based insights into the mechanisms underlying performance gains.
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Practice

Designers and developers of mobile health applications should prioritize implementing adaptive
interface features such as dynamic font scaling, simplified navigation paths, and personalized
feedback mechanisms that adjust to users’ evolving needs and abilities. User testing protocols
should incorporate real-world scenarios and involve diverse groups of elderly participants to
capture authentic usability barriers and inform design refinements. Healthcare providers should
also receive training to support older patients in configuring and using adaptive interfaces,
including offering onboarding assistance and ongoing technical support. These practices will
ensure that applications are not only technically functional but also genuinely accessible and
engaging for elderly users. By adopting these strategies, developers and practitioners will make a
unique contribution to practice by creating age-inclusive digital health tools that improve task
speed, accuracy, and user confidence, ultimately supporting better health outcomes.

Policy

Policymakers should establish clear accessibility standards and regulatory guidelines that mandate
the inclusion of adaptive interface requirements in all certified mobile health applications targeting
older populations. Funding agencies and public health programs should dedicate resources to
support the integration of adaptive design, ensuring that smaller developers and public-sector
projects can afford to build inclusive solutions. Additionally, national digital literacy initiatives
should include training modules on adaptive interface features to help reduce digital exclusion
among elderly citizens. These policies will promote equitable access to digital health services and
create an environment where adaptive interfaces are considered essential rather than optional
enhancements. This approach makes a unique contribution to policy by embedding accessibility
and personalization into the core requirements of mHealth innovation and protecting the rights of
older adults to engage confidently with digital health technologies.
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