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Background: Mobile health (mHealth) applications (apps) are crucial in delivering health information and 
services to older adults. Despite their importance, blind and visually impaired (BVI) older individuals often 
face significant challenges in app accessibility and usability. This study delves into the design preferences and 
expectations of BVI older users and underscores the necessity of user-centered design for inclusive mHealth 
apps.
Methods: Conducted in September 2023, the study comprised six focus group interviews. Each session 
involved two to four participants who began with self-introductions, followed by discussions centered on 
three open-ended interview questions.
Results: The study involved 14 participants: four with severe low vision and 10 totally blind. The 
primary design principles highlighted were “customizability” and “simplicity”. The participants stressed 
the importance of intuitively designed main pages aligning with user patterns. Further, the participants 
articulated the following mHealth app feature or menu recommendations: editable profiles, emergency 
contact access, adaptable data presentation, data exportation, audible color details, customizable colors for 
varying visual needs, audible error feedback, feasible data input methods, toolbars, and habit-establishing 
reminders. Discussions also touched on the vital role of clear health data visualizations and comprehensible 
app-based health information.
Conclusions: The findings illuminate paths for software developers and health scientists working towards 
more inclusive mHealth solutions. It is essential during the development phase to prioritize app learnability 
to accommodate a broad range of users, ensuring that even those with disabilities can effectively use 
technological innovations to address health disparities.

Keywords: Blindness; co-design; mobile health application (mHealth app); older populations; user interface (UI)

Received: 15 October 2023; Accepted: 17 December 2023; Published online: 03 April 2024.

doi: 10.21037/mhealth-23-65

View this article at: https://dx.doi.org/10.21037/mhealth-23-65

17

 
^ ORCID: 0000-0002-0998-3352.

https://crossmark.crossref.org/dialog/?doi=10.21037/mhealth-23-65


mHealth, 2024Page 2 of 17

© mHealth. All rights reserved. mHealth 2024;10:17 | https://dx.doi.org/10.21037/mhealth-23-65

Introduction

Background

Since the coronavirus disease 2019 (COVID-19) pandemic, 
mobile health (mHealth) applications (apps) have surfaced as 
proficient tools for self-care and have established themselves 
as essential communication conduits between older 
individuals and healthcare providers (1). The evolution of 
mHealth apps during this period has underscored their 
potential in facilitating seamless interactions and fostering 
an enhanced healthcare experience for aging populations (2).  
In other words, mHealth apps do more than simply present 
individuals with their health metrics; they also augment 
interactions between healthcare providers and patients. 
Beyond clinical applications, an increasing number of 
individuals are embracing health promotion activities like 
physical activity, exercise, diet, sleep, and stress management 
using mHealth apps (3). While mHealth apps present 
numerous advantages in the healthcare domain, their 
adoption among older populations is notably less compared 
to other age groups (4). 

Factors contributing to this reduced adoption rate 
encompass challenges such as touchscreen navigation, the 
limited screen size of smartphones, small font sizes, intricate 
features, and highly interactive graphics, all of which can 

be burdensome for older individuals experiencing gradual 
declines in physical, sensory, and cognitive abilities (5). To 
foster the adoption of mHealth apps for health management 
and self-care among older individuals, it is essential to gain 
a deeper understanding and invest additional efforts into 
addressing accessibility and usability challenges from the 
perspective of older users. 

Previous studies examining the experiences of older 
individuals with mHealth technology suggest that 
heightened self-awareness of one’s body and health 
conditions amplifies the motivation for health management 
and self-care. For instance, the increased awareness 
among older individuals regarding their risk of falling, 
postural stability, and balance, as informed by digital 
health technologies, reduces the incidence of fall-related  
accidents (6). In addition, highlighting the benefits of 
mHealth technology is crucial for its sustained usage and 
adoption among older populations. When older individuals 
recognize the utility and advantages of mHealth technology, 
they often exhibit prolonged use of digital devices and 
apps compared to other user demographics (7). Given that 
many older adults with chronic illnesses have not adopted 
mHealth technology for symptom management, it is 
imperative to communicate its utility and benefits. At this 
juncture, it is essential to delve into their beliefs regarding 
mHealth technology and identify design elements that 
effectively promote its adoption.

In recent years, researchers have proposed frameworks 
for mHealth app developers and scholars to address age-
related barriers faced by older populations when using 
mHealth apps. Wildenbos et al. highlighted the challenges 
posed by unclear interface elements, inadequate feedback, 
and unintuitive navigation in current mHealth apps, 
underscoring the crucial role of “simplicity” in user 
interface (UI) design (5). They suggest that the main page 
of apps should emphasize primary functions, showcase 
large buttons, reduce visual clutter, and limit the number 
of navigation layers (5). In their comprehensive 2018 study, 
the MOLD-US framework identified potential age-related 
challenges in cognition, motivation, physical ability, and 
perception (8). This framework facilitated the classification 
and interpretation of usability testing results for mHealth 
apps targeting older individuals, based on the inherent 
challenges associated with the identified issues. For older 
users, the mHealth apps crafted with a universal design 
approach can greatly enhance sustained app usage through 
improved user satisfaction, perceived utility, ease of use, and 
overall user perceptions (9).

Highlight box

Key findings
• The preferred user interface/user experience (UI/UX) design 

factors and perceived challenges in using mobile health applications 
(mHealth apps) from blind and visually impaired (BVI) older users 
were identified.

What is known and what is new? 
• The concept of “customizability”, newly identified from the 

interviews concerning the main pages of mHealth apps, facilitates a 
more personalized and user-focused experience.

• BVI older users not only exhibit a strong motivation to learn new 
mHealth technologies but are also proactive in their pursuit of 
knowledge about them.

• BVI older users recommend providing audible explanations 
coupled with diverse methods to communicate the visualized 
health information, adapted to the literacy levels of different user 
groups.

What is the implication, and what should change now? 
• mHealth researchers should consider the learnability of the 

mHealth apps they develop, to ensure accessibility and usability for 
a diverse user base.
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Rationale and knowledge gap

Based on prior research on mHealth technology for 
older individuals, visual acuity is identified as the primary 
age-related factor contributing to usability challenges 
(5,8). Visual impairment impacts physical, cognitive, 
psychological, and social functioning, all of which 
contribute to resilient aging (10). For blind and visually 
impaired (BVI) individuals, successful aging can pose 
additional challenges; they must manage medications, adjust 
to physical limitations, and address psychological hurdles, 
all without the full function of vision (11). However, there 
is limited research on how BVI older individuals adopt and 
adapt mHealth technology for their health management 
and self-care. Considering that subpar user experiences 
(UX) can hinder engagement with mHealth technology, we 
urge researchers and developers to meticulously consider 
the design elements and features of mHealth technology, 
particularly from the perspective of unconventional user 
groups. For this reason, collaboratively designing health 
technologies with individuals with disabilities is important 
to ensure inclusivity and accessibility in healthcare research. 

The paradigm of “inclusive innovation” has been 
introduced to foster technological design that is accessible 
to all,  especially those with disabilities (12). This 
methodological philosophy underscores the significance 
of engaging individuals with disabilities as collaborative 
partners throughout the design and implementation phases, 
transcending their traditional roles as mere “end-users”. 
Therefore, it is paramount to comprehend the distinct 
necessities of older adults who are aging with disabilities 
during the design phase. Incorporating such insights ensures 
that health technologies are adeptly customized to address 
the unique challenges and stipulations of this demographic. 
This might necessitate considerations surrounding usability, 
psychological and health behavioral interventions, and the 
assimilation of assistive technologies. Amidst the limited 
evidence on co-design research with visually impaired 
older adults, this study was initiated. We assumed that 
BVI older individuals have their unique UI/UX design 
preferences or expectations in the context of mHealth apps. 
Through focus group interviews, we sought to collate their 
insights on accessible and user driven design of mHealth 
apps. The findings of this study are anticipated to serve as  
baseline information for researchers and mHealth app 
developers during the preliminary co-design stage of 
research involving BVI users. We present this article in 

accordance with the TREND reporting checklist (available 
at https://mhealth.amegroups.com/article/view/10.21037/
mhealth-23-65/rc) (13).

Objective

This study primarily focused on low-vision and blind 
individuals in late-midlife and beyond, who will henceforth 
be referred to as ‘older users’. The aim of the study was to 
investigate the preferences or expectations of BVI older 
users concerning the UI design and features of mHealth 
apps. It also underscored the significance of collaborating 
with users with disabilities to foster inclusive and universally 
designed mHealth apps. The study was guided by the 
following three research questions:
	RQ1. What design considerations should be 

prioritized for the main page of mHealth apps for 
BVI older users?

	RQ2. Which features and menu options should be 
included in mHealth apps for BVI users?

	RQ3. What are the preferred methods among BVI 
older individuals for receiving information related to 
their personal health data?

Methods

Ethical statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the Institutional Ethics Board of University of 
Illinois at Urbana-Champaign (No. 23791) and informed 
consent was obtained from all individual participants.

Participant recruitment

We reached out to the National Federation of the Blind, 
the foremost blind community in the United States, to 
enlist potential participants for this study. Eligibility 
criteria were as follows: (I) age of 50 years or older; (II) a 
physician-confirmed diagnosis of low vision or blindness; 
(III) proficiency in using built-in accessibility features on 
smartphones; (IV) ability to speak and read in English; 
and (V) residency within the United States. In total,  
14 participants were recruited, and six focus group sessions 
were scheduled on weekends to suit the availability of all 
participants.

https://mhealth.amegroups.com/article/view/10.21037/mhealth-23-65/rc
https://mhealth.amegroups.com/article/view/10.21037/mhealth-23-65/rc
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Focus group interviews

A focus group interview is a method used in qualitative 
research where a select group of people is convened to 
deliberate on a particular subject or concern. The objective 
of such an interview is to extract detailed perspectives, 
views, and experiences from the participants by facilitating 
group conversations and exchanges (14). The power of 
a focus group interview stems from its capacity to yield 
varied and in-depth data. Gathering a set of participants 
facilitates discussions that can spark ideas, viewpoints, 
and understanding that might not surface in one-on-
one interviews. The synergy within the group enables 
participants to expand on others’ feedback, question 
preconceived notions, and delve into diverse perspectives, 
resulting in a more profound grasp of the topic being 
studied (15). 

The study’s principal investigator (PI) led all of six 
interview sessions on September 2nd and 9th, 2023. Each 
session included two to four participants. In the focus group 
interviews conducted for this study, each participant began 
by providing a self-introduction. The one-hour focus group 
interviews were structured around the following three 
open-ended questions:
	Q1. What do you think about the layout of the main 

page of the mobile health app you frequently use?
	Q2. If you could create your own health management 

app, what features and menus would you want to add?
	Q3. How would you like to receive your health data 

or health information through a mobile health app?
With participant consent, the discussions during the 

interviews were recorded. All participants were also 
informed that they had the liberty to exit the Zoom meeting 
room at any point should they decide not to continue with 
the conversation.

Qualitative data analysis

All recorded Zoom interviews were transcribed into text 
format and disseminated among the study’s research team 
members. Upon cleaning the interview transcripts, two 
researchers conducted a thematic analysis. Thematic 
analysis, a widely adopted method in qualitative research, 
serves to discern and analyze patterns or themes within 
qualitative data (16). To initiate this study, two researchers 
delved deeply into the data, extensively reviewing 
the interview transcripts. This immersion led to the 
formulation of initial codes, encapsulating the crux of 

distinct data portions. These preliminary codes then steered 
the identification of overarching themes, underscoring 
recurrent ideas and patterns. Subsequently, these themes 
underwent rigorous evaluation for coherence and relevance, 
necessitating multiple revisitations to ensure accurate data 
representation. Upon finalizing the themes, we provided 
definitive names and descriptions, culminating in a detailed 
report that encapsulated our analysis, buttressed by relevant 
interview excerpts.

Results

A total of 14 participants took part in the focus group 
interviews via Zoom (Table 1). Of these, four participants 
(28.6%) live with severe low vision, which complicates 
daily tasks, while 10 (71.4%) are totally blind and require 
the assistance of sighted individuals for tasks necessitating 
vision. Of the participants, five were female, making up 
35.7%, with an average age across all participants being 
62.71 [standard deviation (SD) =7.16] years. All participants 
use iPhones as their primary smartphones. The participants’ 
strong inclination towards Apple products predominantly 
stems from the robust accessibility support provided by 
Apple, coupled with the seamlessly integrated accessibility 
features (e.g., hand gestures, VoiceOver) on iPhones and 
Apple Watches. Moreover, the prevalent use of Apple 
products within blind communities fosters a collaborative 
environment where users can share tips and address 
accessibility challenges among visually impaired individuals. 
The VoiceOver feature on both iPhones and Apple Watches 
empowers participants to navigate apps and access personal 
health data. In addition to these, three participants (21.4%) 
who are diagnosed with type 2 diabetes use mHealth 
apps for monitoring their blood glucose levels and share 
those with healthcare providers. One participant (7.1%) 
also uses an app to track blood pressure for hypertension 
management. Two participants monitored their sleep 
patterns, with one of them sharing sleep metrics with his 
physician to manage sleep apnea. Of the 14 participants, 
six (42.9%) primarily used mHealth apps to monitor and 
sustain their physical activity and exercise. 

What design considerations should be prioritized for the 
main page of mHealth apps for older individuals with 
visual impairments?

The design-related values most frequently highlighted 
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were “customization” and “simplicity”. The main pages of 
apps serve as the navigation map and the central hub for 
understanding the apps’ functions and structures. Most 
participants expressed a desire for the main pages to be 
clearly designed and to align well with individual user 
patterns of app use (Table 2).

Customizable main pain
The reasons for using mHealth apps vary, and preferences 
for features or menus differ among individual users. 
Participants in the study demonstrated diverse needs and 
usage patterns for their mHealth apps. To expedite their app 
navigation, they want to customize their apps’ main pages 
based on their patterns of usage.

“So I could put things on my home screen that fit my 
particular needs and wants. So it’s very customizable. I might all 
have different reasons why we want different things on our home 
screen, just based on personal interest.” (ID10)

“I think one of the biggest things I tell the IT companies we’re 
working with is to make it customizable by the end user, so that 
we can basically have the flexibility to make, for example, your 
time on the home screen look the way I want to look, and [ID10] 
may want to look some other way, and [ID11] may want to look 
another way. The ability to be customizable, I think, is really 
key.” (ID12)

However, there were concerns about the burden 
placed on users when customizing the main pages 
during installation and subsequent personal adjustments. 

Table 1 Characteristics of the participants (N=14)

ID Visual impairment Age (years) Gender Mobile device(s) mHealth apps use experiences

1 Total blindness 67 Male iPhone Using the Apple Health to track workouts

2 Total blindness 56 Male iPhone Using the Apple Health to achieve a 10,000-step walking 
goal and enhance physical activity

3 Total blindness 60 Male iPhone, Fitbit Using the Apple Health and the Fitbit app to track health 
metrics (e.g., heart rate, O2 saturation)

4 Total blindness 65 Female iPhone, Apple Watch Using the Apple Health and the Apple Fitness to track 
workouts

5 Total blindness 64 Female iPhone, Apple Watch Using the Apple Health and the Apple Fitness to track 
workouts

6 Low vision 76 Female iPhone, Dexcom portable 
glucose monitor

Using the Dexcom app to track blood glucose levels

7 Total blindness 71 Male iPhone Using the Apple Health to track health metrics (e.g., heart 
rate, O2 saturation)

8 Total blindness 72 Male iPhone, Apple Watch Using the Apple Health to track sleep

9 Total blindness with 
hearing impairment

55 Male iPhone Using the Qardio app for blood pressure monitoring

10 Total blindness with 
learning disability

60 Male iPhone Using the Apple Health to track diet

11 Low vision 57 Male iPhone, portable glucose 
monitor

Using a specific health app to share sleep data and blood 
glucose levels information with his healthcare provider

12 Total blindness 66 Male iPhone Using the Apple Health to maintain physical activity

Using Helo app and Sleep Number app to manage sleep 
apnea

13 Low vision 57 Female iPhone, portable glucose 
monitor

Using a specific health app to monitor blood glucose 
levels

14 Low vision 52 Female iPhone Using the Apple Health app to enhance physical activity

mHealth, mobile health; apps, applications. 
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Specifically, such customization can be daunting for older 
users with limited experience with mHealth apps, especially 
those apprehensive about new technologies. One of the 
study participants proposed that an enhancement to the 
customization process could be achieved through the 
implementation of customization settings, as opposed to 
the inclusion of “add-on” or “remove” buttons prominently 
positioned within the main page menus. This participant 
exhibits a preference for the inclusion of discrete setting 
options, enabling the activation or deactivation of menus 
aligning with their specific areas of interest within the 
application.

“But I’m thinking, like your average older person who’s maybe 
not like a heavy technology user is gonna be really overwhelmed 
by that. So you might wanna consider that functionality and just 
pop it somewhere in like customize settings or something like that, 
rather than including a lot of like, add and remove buttons in 
the main interface, because it’s just going to create clutter. … So 

that’s just gonna give people options, how they want to interact 
with it, whether they want to see a lot of detail, whether they 
want to see just the basics. That’s like the essence of universal 
design, so that everybody can use it in a way that works for them, 
having the most flexibility and adaptability.” (ID14)

“And you wouldn’t want to clutter the page with remove 
buttons and things like that just like if you could, just, you know, 
click on it and say, remove. That would be good enough.” (ID13)

Simplicity
The majority of participants emphasized the significance 
of a UI/UX design that prioritizes simplicity for BVI 
individuals. It is worth noting that the emphasis on 
“simplicity” as a design principle is not a novel revelation, 
as prior research has already recognized its efficacy in 
mitigating challenges faced by older user demographics. 
Similarly, this value also has been regarded as important 
for visually impaired older users in mHealth apps. Taking 
into account their accommodative strategies, including the 
utilization of screen readers and hand gesture navigation, a 
streamlined structure featuring essential menus on the app’s 
main page would alleviate their navigation and informal 
retrieval challenges, enhancing accessibility.

“Not a lot of things on one page. Sign in should be simple, 
you know, username password, and then go to a 2-factor 
authentication, if that’s offered, which probably is. I don’t like 
going into a home page that has all sorts of things, and you have 
to click or move around or try to find what you want. Easy things 
to get to, and then easy to get between each item. No extra stuff 
on the pages. Those are my biggest things.” (ID1)

In the feedback gathered from participants, it became 
evident that maintaining a consistent use of terminology 
within the mHealth app is crucial to prevent any potential 
misunderstandings and confusion among users who heavily 
rely on screen readers for auditory information. Users who 
exclusively depend on auditory access modes can greatly 
benefit from the precise and consistent labeling of buttons, 
menus, and all other informational elements within the app.

“I like it to be non-cluttered … I have occasionally found 
that things sometimes move around on the page, or it’s labeled 
differently.” (ID2)

Besides advocating for consistent labels, they also 
encourage software developers to include alternative text 
for all graphics within apps.

“Alt text is invaluable, and it’s not hard to put on. But people 
don’t do it. It needs to be on graphics, and it needs to be on buttons. 
Buttons need to be labeled, and that’s the thing that frustrates 
me with my portal, I forgot to say, is, I go on and there’s a lot of 

Table 2 Identified themes related to UI/UX design for mHealth 
app utilization among blind and visually impaired older individuals

Categories Identified preferences related to UI/UX design

Main page •  Customizable main page (customizability)

•  Simplicity

Menus or 
features

•  Editable user profile and account access

•  ICE

•  Flexible data presentation

•  Data export

•  Audible color information

•  Adaptive color customization for diverse 
visual needs

•  Audible error feedback

•  Feasible data entry

•  Toolbar

•  Reminder to establish healthy habits

Delivery of 
health-related 
information

•  Inclusive health data visualizations

•  Comparison between my health metrics to 
standard values

•  Personalized health feedback

•  Comprehensive overview of health conditions

•  Multi-tiered explanations of health data

UI, user interface; UX, user experience; mHealth, mobile health; 
app, application; ICE, In Case of Emergency.
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graphics and buttons you have to go through, and you don’t know 
if you’re missing things, or if it’s just window dressing, so it needs 
to be labeled, and there doesn’t need to be as many of those.” (ID4)

The preference for simplistically designed main pages 
in apps primarily arises from the cognitive load and recall 
challenges experienced by BVI users. In their quest to 
streamline the navigation process, BVI users often rely 
on memorizing app content to tailor their interaction 
strategies, encompassing the use of hand gestures and screen 
readers. Given the mental strain and burden associated with 
memorizing copious amounts of information, they gravitate 
toward apps with simpler, less complex designs.

“I find that the home screen is easy for me to memorize and 
work with. I find, though, that there are glitches in the software 
where sometimes tiles actually are not readable. It just jumps 
from one tile to another, skipping 4 tiles. I find other times that 
there are series of tiles that reverse order. So you go from distance 
and you want to go down to steps but then you find out it goes to 
zone minutes. And steps are at the end before you get to the next 
routine item.” (ID3)

“My biggest frustration with that app is that it has way too 
many options, and it’s difficult to navigate between. Like once you. 
Once you get into messages from your doctor, then I want to go 
and look at test results. It’s difficult to get back. It’s not designed 
well to navigate from one application to another within the health 
app. So it’s trying to do too much other than that.” (ID11)

In addition, the participant (ID14) highlighted the 
importance of predictability within apps. She expressed 
difficulty in learning new apps that significantly deviate 
from familiar ones. Beyond simplicity, this participant 
suggests that software developers share the general layouts 
of main app pages to convey the design logic, thereby easing 
the learning curve for users who are less acquainted with 
mHealth technologies.

“So having a very familiar, predictable layout throughout 
every screen in the app is very helpful, makes it a lot easier to 
learn and a lot easier to sort of be like. Oh, well, this is how it 
worked on this first page. So I can reasonably expect that it’s 
gonna be similar on the next page.” (ID14)

Which features and menu options should be included 
in mHealth apps for older individuals with visual 
impairments?

A multitude of ideas pertaining to the features and menus of 
mHealth apps were exchanged among the participants. We 
have systematically categorized these ideas into 10 distinct  
themes within this section. In this context, “features” denote 

the specific functionalities within an app that enable users to 
perform various tasks or actions (17). Conversely, “menus” 
are graphical user interface elements that establish a 
hierarchical structure for organizing and accessing different 
features or functions within an app (18). 

Editable user profile and account access
Two participants (ID5, ID9) predominantly centered their 
discussions on the profile or user information showcased on 
the main page of the app. They expressed a preference for 
an accessibly designed user information menu that facilitates 
the edging of personal details, supporting their health 
management needs. They underscored the importance 
of ensuring accessibility on the login page, which can 
occasionally be a source of frustration for BVI users during 
the installation and use of mHealth apps.

“When I was setting up one of the main pages of the apps, it 
wouldn’t let me change from male to female. It kept me as a male, 
and I know that affects your health, so I wouldn’t sign up until 
one of my children came and signed me up, and I was able to do 
everything else but check the box for gender, and that is important 
for your health.” (ID4)

“I think on that first page I would want to see personal 
information, and that’d be a button, and then when you tap on 
that, then get into the information of your name and that kind of 
be on the next page. I don’t really want my personal information 
right out there on that first page … It’s no big deal to find that 
button and double tap on that, and then your information pop 
right up. I mean, that takes all but three seconds. And then, as 
far as medical. First of all, if there’s a login on that first page, 
that login needs to be accessible because oftentimes you can’t edit 
your information … And the same thing with a password. So 
obviously, if that’s going to be on the first page, which it probably 
should be, you know where you go to log in, that needs to be 
accessible. That’s a hard thing, ’cause it depends on what you’re 
looking for.” (ID5)

“I would suggest making the main screen, something where 
you would get the basic information off the person that you find 
necessary.” (ID9)

In Case of Emergency (ICE)
A participant (ID7) diagnosed with hypertension and 
type 2 diabetes proposed the addition of an emergency 
contact or medical support request feature on the main 
page of mHealth apps. This participant appeared to use 
ICE apps for preparing for emergency situations. The 
emergency management system was perceived as a valuable 
and crucial feature that could be integrated into mHealth 
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apps. However, given that not everyone is familiar with 
ICE-embedded health apps primarily used by individuals, 
incorporating this feature on the smartphone’s lock screen 
appears to be a sensible solution.

“Let’s say I’m walking or taking a hike or out in the vehicle, 
and something happens. I suffer a stroke, a heart attack, a 
diabetic, you know sugar drop, or I’m in a car accident. I want the 
police or the paramedics to be able to get my phone system. Press 
on that ICE, so that it can inform them of my medical history. 
They know how to begin to treat me, because if they begin to give 
you stuff that can conflict with your medications.” (ID7)

Flexible data presentation
BVI individuals often utilize refreshable Braille displays 
to transform digital texts into Braille. By connecting these 
devices to computers or laptops, users can read Braille 
tailored to their specific needs. Particularly when trying 
to read values in tables, they may opt to alter the data 
structure for more efficient interpretation (Figure 1). 
While refreshable Braille displays cannot be used with 
smartphones’ apps, some individuals familiar with the 
adjusted data structure prefer to modify it. The rationale 
behind the interest in data structure transformation 
becomes clear when considering how screen readers read 
aloud values in tables. Typically, because screen readers 
often bypass the header rows and columns when presenting 
cell values, visually impaired individuals might find it 
challenging to understand the context of those values. 
Therefore, offering relevant contextual information can 

enhance data comprehension for these users.
“If you have a chart, you can change it on some applications 

from table view to list view or grid view to list view. And if you 
do that, the grid view is the table that everyone’s talking about. 
The list would say: height, 5 foot 2, blood type, Type O. It would 
go down a list. And so you wouldn’t have to remember all the 
columns and match them up. Which, again, is really difficult 
when you’re listening to something. If I’m looking at it in braille. 
I can do it right. But if I’m listening to it, I forget. The fact 
that you know, Braille displays are expensive and everything. 
So most of us are listening to this data. Just to be able to switch 
from grid view to list view is invaluable, and a lot of people think 
that making their pages accessible is super hard. It’s not, and it 
gives sighted people choices, too, because, you know, older people 
might prefer the list view to the grid view as well. Or people with 
dyslexia, it might just make more sense in their processing.” (ID4)

Accessible data export
Aligned with the theme of “Flexible data presentation”, 
participants expressed interest in a feature enabling the 
export of their personal health data history in either csv or 
xlsx formats. This feature would enable visually impaired 
users to access and review their health records on computers 
and laptops in a format that is familiar and comfortable for 
them. For those less acquainted with reading tabulated data, 
a narrative format in Word documents is preferred. Given 
the diverse levels of computer and data literacy among 
users, mHealth apps should consider supporting exports in 
a variety of file formats.

Figure 1 GridView and ListView.

Cross axis

Main axisMain axis
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“I think that it would be helpful to give people a choice 
in terms of format. For example, I find it very difficult to 
understand tables. Even if it was described. For example, I can’t 
use excel. So if somebody’s gonna give me data, I’m gonna tell 
them to convert that into a word document, and don’t give it to 
me in a spreadsheet because. I won’t comprehend it.” (ID8)

Audible color information
Individuals with congenital blindness often struggle to 
comprehend the notion of “colors”. Furthermore, they may 
face difficulties when apps give instructions based solely 
on color cues. Incorporating more comprehensive UI/
UX design details can improve app usability for those with 
visual impairments.

“When an app tells me to press on the blue button. I don’t see 
a blue button. So if I’m blind, that means nothing to me. Develop 
something that is gonna actually work because blue buttons inform 
me that the developer has no training in accessibility or adaptive 
teams, because when they tell you to press on the blue button I 
can’t see it.” (ID7)

Additionally, when visual information like photos, 
illustrations, videos, graphs, charts, and symbols is 
translated into audible information by humans or software, 
color details are often omitted. A number of participants 
expressed a desire for apps to include color information. 
Their curiosity about colored images is not just personal; 
they also wish to share this invisible information with 
sighted individuals. This capability can be especially 
beneficial for effective communication in professional 
settings including workplaces.

“So I’m totally blind and color doesn’t help me. But when I 
was working, if I had the type of program where it would tell me 
the color that something was in, that was helpful. Because when 
you’re working on a document they’ll say your color is purple, and 
your color is red and your color is green. And so, in order to know 
who wrote what I would need to know, that. So there may be some 
usefulness in color speaking for applications.” (ID4)

Adaptive color customization for diverse visual needs
For many BVI individuals, aspects of visual function—
such as visual acuity, field of vision, and color sensitivity—
can vary subtly based on their health conditions and 
environmental factors. Especially, those with deteriorating 
visual capabilities may experience more fluctuations 
compared to those with stable visual impairments. While 
some apps offer inversion features for BVI users, this does 
not adequately cater to individuals with various forms 
of color blindness. Given this, participants highlighted 

the importance of allowing customization of font and 
background colors in apps to enhance information 
accessibility for those with low vision.

“So having the phone in inverted video, I can see colors on 
the screen and text shows up as white. And I can’t read it at all, 
but I can see where something is. So for low vision. Yes, that the 
different contrasts are very important.” (ID1)

“When I started working with computers you basically had 
a black screen with yellow letters or green screen. And you could 
also invert it. And that worked all right for me. Then as I lost 
my vision I got video magnifiers to work with. And they were 
black and white or white and black, depending on how they were 
inverted, and that worked well for me and my black and white 
one died. I ended up with a color and I found the color to be very 
troublesome for me, because I could not get that to a comfortable 
level where I could really work well with it.” (ID3)

“Color, whether something’s gonna be red, orange, or blue, or 
whatever your options are. I think those should all be options that 
one could set in settings.” (ID8)

Audible error feedback
During interactions with apps, participants often 
encountered systematic errors and found themselves 
attempting multiple times to achieve a desired outcome. Yet, 
the apps they used failed to offer accessible error messages 
tailored for BVI users. The absence of this crucial feedback 
hampers their ability to proceed. All app notifications, 
including alarms, progress updates, and error alerts, should 
be made fully accessible to visually impaired individuals.

“The only times that I really get stressed are when it’ll say 
double tap to edit. And then there really is nothing. Then you 
start typing, and it doesn’t let you do that. That’s happened in 
some other apps ... The way when the apps are updated, then 
sometimes it breaks.” (ID5)

“It doesn’t say it doesn’t tell me there’s something blocking 
this. There’s an error here. It’s not giving me that. So I’m stuck 
going well, what do I do here now? Then I have to ask for help 
from somebody else. I shouldn’t have to, because a lot of times, 
you know, I’m by myself. And basically what I have to do is start 
all over again. I wish Voiceover was built somehow, so that when 
there’s an error, or it would articulate that error to you.” (ID7)

Feasible data entry
Many participants felt it was burdensome to input data 
into apps to track their health conditions and behaviors. 
For example, a specific data entry method (Figure 2) that 
necessitates using fingers on a touchscreen to adjust values 
is not fully accessible to those with visual impairments.
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“So I had a sighted friend come, and she said it was like a 
ruler, and you kind of slide your finger to your height, so many 
feet, so many inches, you know, whatever it’d be. I don’t know if 
that’s been fixed.” (ID5)

When tracking food intake, some participants utilized 
food journaling apps to log their daily consumption and 
estimate calorie intake. Since many of these apps require 
detailed food information, such as the nutritional content 
listed on labels and portion sizes, reading labels and gauging 
portion sizes can be daunting for BVI users. Additionally, 
navigating dropdown menus to locate specific foods can be 
time-consuming. Consequently, one participant ultimately 
abandoned the food diary app.

“Well, you know I can’t imagine spending the time to enter 
what I eat, either in quantity or weight, because I don’t have 
any way of weighing it and I don’t really have much of an 
understanding of quantity, because that’s very spatial. So I 
wouldn’t even know how to enter something on those kinds of 
issues … But at any rate, the more complicated, the more data 
you have to enter, and the more choices you have to make, then I 
think the fewer people will use it.” (ID8)

“I don’t even enter things on my iPhone using the on screen 
app because I find that fairly difficult. So I use an external 
keyboard.” (ID10)

To address this challenge, one participant (ID14) 
recommended incorporating an enhanced search function 
in food tracking apps to facilitate data entry.

“You know, having search functionality within the app that is 
robust and works across all the different areas of the app could be 
really helpful.” (ID14)

Addition of toolbar
One participant (ID13) suggested the idea of adding a 

toolbar to mHealth apps. A toolbar is a graphical interface 
featuring on-screen buttons, icons, menus, and other input 
or output elements. The participant expressed a preference 
for viewing all menus in a systematically categorized 
manner. However, since BVI users cannot view the icons 
representing the app’s menus or features, it is crucial to 
provide optimized alternative text that screen readers 
can read aloud. For some BVI users, the organizational 
approach seems to facilitate the efficient location of 
pathways leading to information or features of interest 
within an app.

“For me, I like apps that have the search on the main toolbar 
itself on all of the menus to choose from. The main word of what 
the menu would lead to, and then, if I click on it, a drop down 
Menu can tell me the different parts of the particular tool I’m 
looking for. If everything is on the first page.” (ID13)

Reminder to establish healthy habits
Many participants anticipate the inclusion of a reminder 
feature in future mHealth apps. This feature is especially 
desired by those managing comorbidities through the use 
of multiple medications, as they are interested in receiving 
alerts about the specific times at which each medication 
should be taken. Additionally, two participants highlighted 
the necessity of alerts to notify users of prolonged periods 
of sitting, aiding them in preventing sedentary lifestyles. 
However, participants emphasized the importance of such 
reminder features being user-friendly and easy to configure.

“So I think it’s the simpler the better. So, for example, if 
there is a medication reminder, let’s say someone needs to take 
medication twice a day. And then you can select when you would 
like to take it, like 8 in the morning and 8 at night? Then a 
push notification would come up and say, Have you taken your 
medication yet? And then you could customize it to say, you only 
wanna be reminded, like 30 minutes later. But then it’s up to 
them to hit that button saying that they took it.” (ID9)

“Could there be a function to tell me if I haven’t got out of my 
chair in a long time? I always start typing, and hours have gone 
by, and I realize and I try to remember to get up every hour at 
least to walk around. But I forget.” (ID14)

What are the preferred methods among older individuals 
with visual impairments for receiving information related 
to their personal health data?

The majority of existing mHealth apps deliver health 
metrics and other health-related information through 
mobile data visualizations. Rather than representing 

Figure 2 Example of inaccessible data entry mode. 

0 25 50 75 100



mHealth, 2024 Page 11 of 17

© mHealth. All rights reserved. mHealth 2024;10:17 | https://dx.doi.org/10.21037/mhealth-23-65

personal health data solely as numeric values or textual 
descriptions, most apps utilize a variety of charts, graphs, 
and figures. However, this visualized data can pose 
comprehension challenges for BVI users when the apps 
lack accessible features and accommodative strategies. A 
simplistic solution is to provide alternative text descriptions 
for mobile data visualizations; however, these are commonly 
not readable or comprehensible.

Inclusive health data visualizations
Most participants noted significant challenges in accessing 
and understanding the information presented through 
visualizations in mHealth apps. The inconsistency 
in label ing,  the representat ion of  data in a  non-
intuitive manner, and the lack of accessible features 
and accommodative strategies hinder the effective use 
of mHealth apps. They expressed a need for improved 
accessibility and more user-friendly visualizations, 
emphasizing alternative text descriptions, sound effects, 
and consistent, intuitive labeling and formatting. Following 
participants (IDs2, 3, & 5) found inconsistencies in labeling 
and representation, such as the naming of the days of the 
week and the formatting of data, to be troublesome and 
confusing. The inconsistency causes cognitive overload and 
disturbs the individuals’ ability to correlate the relevant data 
effectively.

“And then also for the charts or graphs to be more accessible, 
because a lot of times there’s past information, and sometimes 
it’ll say everything that’s at the top, like the months or the days, 
and then it’ll give these numbers for everything. But it’s hard to 
remember which numbers go with which date, so I would rather 
have the date that you choose, and then to go through the number, 
rather than saying for example: “Monday, Tuesday, Wednesday, 
Thursday, Friday,” you know, and then and then going “62, 48, 
75.” And then going now, which one was that? So yeah, graphs 
are hard.” (ID2)

“There are a lot of issues that I’ve had such as the graphs not 
being accessible. Hourly data information is not accessible to me 
as a blind user. The formatting is troublesome on the graphs as 
you scroll through it by swiping … It just causes the brain to go a 
little crazy thinking why can’t you just say it the same way all the 
way across. Cases where in distance, April third would be actually 
doing 4.3 miles. Just a number of different issues throughout the 
Fitbit app.” (ID3)

“In sleep there’s a graph where it gives 1, 2, or 3, or maybe all 
4 of the percentages for the sleep zone. Not always, and then they 
are not identified. You go down to the next level and it gives you 
time. One of the frustrating things for me when I started doing 

this was minutes were identified as meters. Hours and minutes 
weren’t done correctly. And the order of the percentages and the 
order of the times, were not necessarily in the same order. So if 
you wanted all the percentages I had to mentally calculate it out 
based on the information … The estimated oxygen saturation was 
a graph but none of the information was available to me. The same 
with restlessness and heart rate, and resting heart rate.” (ID5)

Visual impairments cause significant barriers in 
interpreting visual data, with graphs and charts being 
particularly challenging. The participants discussed features 
that make health data visualizations more accessible, such 
as audio descriptions, to enhance their comprehension 
and usability of the app. Even though they could not fully 
“see” the visualized information, the provision of accessible 
formats was sufficient for them to comprehend its meaning. 
For instance, the provision of customizable visualization 
options, such as color modifications and dark mode, can 
address individual visual preferences and needs. These 
customization options are expected to help in reducing 
cognitive load and increasing interpretability of visualized 
data.

“And I’ve seen totally accessible pie charts, and that has to do 
with what I was talking about with the alt text. I love the audio 
description that Apple’s working on, and I think that should be 
developed.” (ID4)

“They can see a chart or representation with that color better. 
When I was younger I had magnification where the background 
was black and the riding was white. Now they changed it, you 
know, to dark mode where you would have black background. And 
then you have like, I think it’s a green or something like that. But 
that should also be something that should be considered.” (ID9)

Considering the diversity in individuals’ familiarity 
with statistical concepts and data interpretation, mHealth 
apps should strive to provide universally understood data 
representations. Offering explanations or tutorials can aid 
them in understanding complex data representations and 
statistical terms, promoting inclusivity.

“It’ll give me some of that information as maybe an average 
or by standard deviation. But it doesn’t tell you what the mean is, 
it does tell me what the standard deviation was plus or minus 2.” 
(ID3)

Comparison of my health metrics with standard values
According to some participants, providing comparison 
with standard or normal ranges can be highly beneficial 
for individuals in understanding their health data. This 
comparative feature can provide a simplified understanding 
of the individuals’ health statuses by contrasting individual 
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scores or results with established normal values, especially 
beneficial for older individuals who might rely on standard 
health benchmarks. This inclusivity of benchmarks 
can be particularly useful in cases where a standardized 
range is appropriate, and it provides individuals with a 
clear perspective on their health positions relative to the 
established norms. Furthermore, informing individuals 
promptly about any abnormalities in their health conditions 
may allow for immediate recognition and necessary action.

“But you know, one of the things that’s good about MyChart 
app when they do test results is, they tell you, what the quote 
unquote normal ranges are and then what your what your 
score was, and they’ll tell you whether it’s abnormal. And I 
think something simple like that. If there is a standard that’s 
appropriate, for older adults. And there isn’t always giving these 
appropriate ranges that would be expected if you were healthy 
would be very helpful.” (ID8)

Personalized health feedback
The necessity of receiving personalized health feedback 
has been underlined by three participants (IDs7, 8, & 13)  
as a pivotal component to enhance health and foster 
better health behaviors. This personalized feedback, 
encompassing suggestions, considerations of individual 
health constraints, and lifestyle advice, can significantly 
contribute to a more tailored and user-centric approach in 
mHealth apps. The participant (ID7) expressed a desire for 
apps that consider individual health constraints like specific 
injuries, when providing recommendations for exercises 
or routines. Addressing personal health limitations in the 
suggestions can help in mitigating the risk of further health 
complications and ensuring the safety and well-being of the 
individuals.

“So if there was something where that health information 
could be included in my app, and then that application could 
recommend exercise routines or other routines for me to do that, 
take my injuries and my health into consideration. That would be 
something that’d be extremely useful for me. But right now the 
suggestions that I get are more general, and they don’t consider 
my health at all like. For instance, like I said, I have a damaged 
right knee that I’m very limited to what I can do with, and I 
do a lot of stuff. I go rock climbing, I go hiking. I surf. I do bike 
riding and hiking stuff. But again, I always have to be careful 
about my knee, because I can damage it very easily, and I wish 
that they had some kind of application that would take that into 
consideration. I don’t know if that’s possible, to do specifically for 
every person. And then to give me, like, you know, weekly hints. 
Like, do this to decrease your blood pressure, or to decrease your 

struggles, just little recommendations on a daily basis or weekly 
basis.” (ID7)

Some participants also showed interests in more 
personalized recommendations that are not just general 
recommendations but are specifically aligned with their 
health status and lifestyle. Below participant (ID8) 
highlighted the limitations in current apps which assume 
standardized sleep patterns and do not accommodate 
variations in sleep schedules. Incorporating features that 
can adapt to diverse sleep routines can ensure accurate 
monitoring and provide more relevant insights and 
suggestions.

“And so one of the problems I have with the apple watch is it 
assumes that you go to bed on a set? Set time in the evening and 
then you get up 8 hours later, or whatever. So that doesn’t work 
for me, because I often go to sleep at 5 in the afternoon and sleep 
for several hours, and then maybe I’ll stay up until 2:45 or 3 in 
the morning and then go back to bed, and so you can’t measure 
sleep that way on the apple watch.” (ID8)

They emphasized the importance of having access to 
resources like exercise tutorials and dietary advice that are 
beneficial for different parts of the body and various health 
conditions. Providing links or integrating information 
about healthy foods and exercises may assist individuals in 
managing their illnesses or achieving their health objectives 
more efficiently.

“I would also like to see something about, you know a link to 
exercise helpful exercises for different parts of your body. And then 
something on food like healthy foods and the food you should eat. 
If you are trying to manage your illness or disease, or if you’re 
trying to achieve a certain goal. So you know what are the foods 
to eat? And what are the foods to avoid?” (ID13)

However,  the participant (ID8) also concerned 
about the reliability and appropriateness of the health 
recommendations made by mHealth apps. This participant 
advocates for a careful approach, emphasizing that health-
related recommendations should ideally be handled by 
one’s treating physician, as they possess the knowledge 
and understanding of the individual’s medical history, 
conditions, and specific needs. The generalized suggestions 
made by mHealth apps might be suitable for the average 
person, they could be potentially harmful to those with 
specific health conditions or needs that deviate from the 
normal condition.

“So I think that those kinds of recommendations really ought 
to be handled by one’s treating physician. Now, if there’s a way for 
a treating physician to make selections for somebody on an iPhone 
or Apple Watch, so that the suggestions they make are appropriate 
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for that person, that would be fine, but I think it’s very dangerous 
to make generalized suggestions. That would generally be true for 
most people that age.” (ID8)

Comprehensive overview of health conditions
The participant (ID5) expressed discomfort with the current 
system that seemingly necessitates users to click on a single 
icon or button to assess their health status. However, 
BVI users often prefer to receive an audio overview of 
their general health condition. Offering summarized 
health information in this manner could facilitate easier 
information review without the need for extraneous 
navigation.

“But I would love to see that it gives all your information, and 
then after that, like the next form, the field would say, edit your 
information … I just really wanted to hear it, but if I could hear 
it all at one time, you know, I wouldn’t have to navigate that. I 
have to flick through everything till I get to that one.” (ID5)

Multi-tiered explanations of health data
The participants narrated a preference for having the option 
to consume information either through audio summaries 
or by interacting with the app to delve into specific details. 
This duality in accessing information allows users to have 
a quick grasp of their health status or to engage deeper, 
understanding the nuances of their health data. Moreover, 
they emphasized the importance of having clear and 
accurate explanations, with the option to access more 
detailed descriptions that retain medical accuracy but are 
still comprehensible to laypersons. 

“With the MyHealth app gives you the opportunity to click a 
link to get a more detailed description of what the test means and 
I’ve done that. The explanation is somewhat medical, but I like 
it, and I would like whoever developed it to offer it with accuracy, 
and so the layman can understand some medical terms there.” 
(ID11)

“I’d like to have the choice to have a summary or a choice to 
have full detail. More information.” (ID13)

“And I prefer to have a text based summary of data. That’s 
shown in a chart or a graph. And one thing that I’ve seen getting 
a little bit of traction in that area is having a system of like 3 to 
4 different levels of detailed information that one can access. So 
say I want to see what my heart rate did during this last 30 min 
workout that I just did. So what I’m used to seeing now is, I can 
get an average, and I can get the highest, the maximum, I can 
get an average. But I’d like a text-based description that says, you 
know, like, during the first 5 min of your workout, this is what 
happened, or you know, and also being able to know like, when did 

I hit that peak? You know what heart rate, was it at, you know 
15 min, was it at, you know whatever. So having a text-based 
description, and then offering different levels of detail.” (ID14)

Discussion

While previous studies have explored and pinpointed the 
factors influencing technology adoption among older 
individuals, this study focused on the design opportunities 
which are expected to support the use of mHealth apps 
in BVI older users. Older individuals with severe visual 
impairments encounter dual challenges when using 
mHealth apps: they grapple with accessibility issues and 
the cognitive and physical declines associated with aging. 
BVI older individuals commonly navigate smartphone apps 
by utilizing a combination of assistive technologies and 
built-in accessibility features (19). Primarily, they employ 
screen readers such as VoiceOver and TalkBack (20).  
These technologies vocalize the content exhibited on the 
screens of smartphones and computers, allowing them 
to comprehend the displayed information. Within apps, 
navigation is facilitated by swiping left or right to traverse 
elements and executing a double tap to select. Low-vision 
users opt for screen magnification and high-contrast modes 
to optimize their residual visual acuity (21). Utilizing voice 
commands is often perceived as a low-burden approach for 
BVI users; however, the accuracy of voice recognition and 
dictation can pose challenges, impacting the overall UX (22). 
Furthermore, certain individuals who are totally blind use 
Braille displays to interact with text-based information. This 
technology translates on-screen text into refreshable Braille, 
providing a method for thorough and accurate reading. 
Given the challenges posed by complex navigation modes, 
interfaces characterized by simplicity and intuitiveness—
complemented by clear and concise content—can 
substantially alleviate the learning curve and streamline 
navigation (20). Furthermore, considering the declining 
cognitive and physical abilities in older individuals, which 
can hinder their prompt navigation of mHealth apps, 
adopting simplistic and intuitive designs can reduce their 
user burden (23). In particular, the inherent cognitive load 
of memorizing navigation patterns in apps, coupled with 
age-related cognitive declines, seems to drive a preference 
for simplicity and places a high value on straightforward app 
designs.

While touch screens offer substantial flexibility and 
direct access to controls and information, their lack of 
physical feedback renders them less accessible to older 
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individuals (24) as well as BVI individuals (25). In certain 
instances, to refine their navigation strategies within 
apps, participants have articulated a preference for the 
customizable main pages of mHealth apps (Figure 3). The 
theme of “customizability”, identified from the interviews 
concerning the main pages of apps, facilitates a more 
personalized and user-focused experience. Due to the 
small size of smartphone screens, the content that can be 
displayed on the main page is inherently limited. When 
apps, initially designed for sighted users, do not cater to 
the needs and preferences of BVI users, a redesign becomes 
crucial to meet each individual’s distinct requirements. 
Offering flexible design interfaces based on user preferences 
can improve efficiency in app navigation and utilization. 
This customizability can serve as a strategy to cater to 
a diverse user base with varied needs and preferences. 
However, when devising customization for the components 
of the main page, the proposed settings change mode 
should be feasible and accessible for all users.

A variety of menus or features of mHealth apps are 
proposed by the participants. Specifically, the eight themes, 
namely flexible data presentation, accessible data export, 
audible color information, adaptive color customization for 
diverse visual needs, audible error feedback, feasible data 
entry, and addition of toolbar, pertain to the inaccessible 
functions and insufficiently provided information in 
the mHealth apps that participants have previously 
encountered. The needs and challenges identified from 

pharmaceutical mobile apps in the study conducted by 
Nimmolrat et al. [2021] (26) exhibited findings similar 
to those in this study. In the study by Nimmolrat et al., 
visually impaired participants opted to ask relatives to 
purchase medicine or chose to visit pharmacies or hospitals 
instead of using pharmaceutical mobile apps, attributing 
the apps’ lack of accessibility modes and suboptimal voice 
recognition performance. The presence of unreadable 
information within mHealth apps hampers their usage, 
leading users to seek alternative means (e.g., in-person 
visits to clinics, sighted persons’ assistance) to meet their 
needs. Researchers and software developers specializing in 
mHealth technologies should be cognizant of the diverse 
needs of users with disabilities, ensuring their inclusion in 
innovative healthcare solutions.

Inclusive health data visualizations play a pivotal role 
in enhancing the accessibility and efficacy of mHealth 
apps for a wider audience (12). By integrating universally 
accessible features, ensuring consistent and intuitive display, 
offering user customization options, and catering to varied 
knowledge backgrounds, mHealth apps can guarantee 
that health information is not only accessible but also 
comprehensible and actionable for everyone (27). However, 
there is limited effort towards ensuring the rights of users 
with invisible disabilities such as visual impairment and 
cognitive impairment (28). Most health data visualizations 
are designed for users with normal visual capabilities 
and conventional educational or literacy levels. It is easy 
to overlook the difficulties faced by users with limited 
capabilities in comprehending health data visualizations. 
To bridge the disparity between standard users and those 
on the margins in health data visualization, BVI older 
users suggest offering audible interpretations along with 
varied methods to convey the meaning of the visualized 
information, tailored to the literacy levels of diverse user 
groups. By introducing alternative means of interpreting 
health data visualizations within mHealth apps, we can 
broaden the range of users who benefit.

Several studies have delved into the development 
and evaluation of mHealth apps, offering guidelines for 
developers (29). However, it remains challenging to locate 
mHealth app development guidelines considering BVI users 
or those that incorporate accessibility-related criteria. For 
instance, the recently updated checklist contains just one 
general accessibility item: “Is the app accessible to people 
with disabilities?” (30). While the National Institute on 
Aging, under the National Institutes of Health, provides 
design guidelines for older individuals on websites (31), 

Figure 3 Customizable main page of mHealth apps. mHealth, 
mobile health; apps, applications. 
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no evidence-based guidelines specifically address UI/UX 
designs for this demographic. At this juncture, the findings 
from this study have the potential to enhance understanding 
of how BVI older individuals perceive UI/UX design 
components. But the findings of this study are not to 
recommend UI/UX designs that are exclusively tailored for 
BVI older individuals. Rather, the themes identified from 
the interviews could inform universal design elements that 
might enhance the experience for all mHealth app users (32).

The success of technology adoption among older 
individuals is highly contingent upon their readiness, self-
efficacy, and the support they receive from peers (33). 
Additionally, older adults prefer learning methods that are 
respectful of their needs, favoring self-paced learning, the 
availability of remote support, and flexibility over reliance 
on user manuals alone (34). Beyond the primary research 
questions of the study, the research revealed that BVI 
older individuals exhibit a strong motivation to learn new 
mHealth technologies. They are proactive in their pursuit 
of knowledge about new mHealth technologies. They 
necessitate accessible manuals or user guides from mHealth 
app development teams. And they actively participate 
in online communities for BVI individuals, sharing and 
gleaning insights about mHealth tools. Often, they resort to 
YouTube tutorials to gain a better understanding of specific 
applications. Given the absence of available resources 
for BVI users, the participants of this study have shown 
a marked interest in opportunities that transcend mere 
smartphone navigation basics. This initial engagement 
with digital technologies reveals an underlying aspiration 
for specialized digital technology courses or face-to-face 
consultations within their community or rehabilitation 
centers.

Last but not least, it is crucial to acknowledge the 
study’s limitations when extrapolating these results for 
future research. Firstly, the participants, all of whom had 
low vision or blindness, possessed advanced proficiency 
in assistive technology and smartphone usage. Their UX 
durations were notably lengthier than the average BVI older 
individuals, and they had higher educational qualifications. 
Furthermore, some participants worked in information 
technology (IT) or engineering sectors. Given this specific 
demographic, the study’s findings may lean towards 
the adaptive skills in digital technologies and subjective 
accessibility experiences of a niche segment rather than the 
broader population. Secondly, all participants exclusively 
used iPhones, excluding the experiences of those who 
utilize products from other IT companies. As a result, the 

accessibility issues highlighted were confined solely to the 
iOS platform.

Conclusions

mHealth apps serve not only as conduits for vital health 
information but also as platforms enabling older individuals 
to access medical services and consultations. Yet, a 
majority of BVI older individuals continue to grapple with 
substantial accessibility and usability challenges when 
using mHealth apps for health management and self-care. 
Amidst the prevailing deficit in support for BVI users, many 
resort to generic mHealth apps, enduring the inherent 
inconveniences. Through focus group interviews, our study 
unearthed their distinct preferences and requirements, 
emphasizing the importance of specific UI/UX designs 
for mHealth apps. The insights gleaned can steer software 
developers towards fostering a more inclusive mHealth 
environment. Furthermore, healthcare professionals as well 
as app developers should prioritize the learnability of the 
apps they develop, thereby ensuring that a diverse group 
of users, including those with disabilities, can leverage 
innovative technologies to bridge health disparities in public 
health.
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