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The current advances in human–
smartphone user interface design: An 
opportunity for people with vision 
loss

Dear Editor,
In today’s modern society, smartphones play an important role 
and are becoming an integral part of our lives. There has been 
substantial growth in mobile technology in recent times from a 
simple basic phone to one with smart touchscreen technology 
along with various applications and features. With the 
advancement in research on “human–computer interaction,” 
smartphones are incorporated with a new innovative user 
interface design, making it possible for a truly eyes‑free 
interaction.[1] Various innovations in the use of alternative 
body senses, such as gestures, haptic, and audio substitute 
the need for a good vision function to interact with mobile 
devices.[2] Such a new interface design significantly improves 
the accessibility of the smartphones for individuals living 
with visual impairment. Such advances in mobile technology 
provide digital inclusion for people with visual impairment and 
can play an important role in changing their lives.[3] Martiniello 
et al.’s[4] study has shown that smartphones with their accessible 
user interface design have replaced many traditional assistive 
device solutions to a great extent in doing routine activities in 
persons with visual impairment.

Over the past few years, computer engineers and information 
technology professionals have developed many accessible 
built‑in features for people with visual impairment. The 
most widely used built‑in accessible features are “TalkBack” 
for the Android platform and “VoiceOver” for the Apple 
iOS.[5] These accessible screen readers help the user identify 
the content on the smartphone screen with a verbal feedback 
voice on touching.[6] By simply placing a finger on the icon, the 
smartphone will read out aloud what icon is underneath the 
finger. Other accessible built‑in features are screen magnifiers, 
zoom magnifiers, voice assistant, Siri, so on.

Besides this, a large number of third‑party accessible 
mobile applications  (apps) are being developed that 
provide an eyes‑free user interface. These accessible apps 
have been shown to be of great value and support in 
performing a wide range of activities of daily living for 
people with visual impairment. The operating system can 
download these accessible apps, and the users can install 
it for a specific purpose. These accessible apps are based 
on audio‑, tactile‑, or haptic‑based interactions that enable 
smartphones to serve as an assistive technology for people 
with visual impairment. Therefore, such apps not only help 
in maintaining independence at home and in the workplace 
but also in accessing information like their sighted peers. Few 
examples are the “Kibo” app to read all types of electronic 
text; “Be My Eyes” for sighted help – an app that invites a 
sighted person through a live virtual video call; “Seeing AI” 
to read any printed document by placing the phone camera 
over the document; and so on. Such innovative, accessible, 
user‑centered, and friendly smartphones have provided a 
new platform and opportunities for people living with visual 
impairment to overcome their daily challenges.

There are limited studies available in the low‑  and 
middle‑income countries on the awareness and usage of 
smartphones and the accessible apps for people with visual 
impairment. In a study conducted in Ghana, the majority 
of people with visual impairment use a simple basic phone 
or do not have a phone. The study showed that 90% of 
participants who owned a smartphone did not know the 
accessible features.[7] On the other hand, studies conducted 
in high‑income countries reported good awareness and use 
of smartphones among people with visual impairment. An 
online survey among 132 people with visual impairment in the 
United Kingdom reported that more than 80% of respondents 
used a smartphone. The most frequently used features were 
Text to Speech, camera, and screen magnifiers.[8] A similar 
exploratory study in high‑resource countries highlighted that 
around 90% of respondents with visual impairment used their 
smartphones for a variety of daily routine activities, including 
for social inclusion and outdoor navigation.[4] Furthermore, 
95% of visually disabled people reported that these apps were 
useful for performing their daily activities as shown in a global 
survey.[9] A telerehabilitation study in students with visual 
impairment showed the effective use of smartphones during 
the coronavirus disease 2019 (COVID‑19) pandemic.[10]

The study published by Christy and Pillai[11] in the Indian 
Journal Ophthalmology in 2021provides a wide collection of 
accessible apps for people with visual impairment. Such a 
study may help not only caregivers, family members, and 
special educators but also general or eye care practitioners to get 
information on 57 different apps. Of these, 12 were exclusively 
designed for people with visual impairment and low vision.

This study also shares the empirical feedback from the users 
about satisfaction on the apps being used. Such feedback from 
the users will enable the developers to design user‑centered 
and user‑friendly accessible apps. There might be a potential 
problem faced by the users that cannot be identified by the 
developers. Hence, the usability testing in people with visual 
impairment for a developed app is of paramount importance. 
Many usability problems could be due to inappropriate user 
interface design for the mobile. Therefore, the involvement of 
people with visual impairment while developing accessible 
apps is crucial to acquire high acceptability and adaptation 
for the apps.

Furthermore, such mainstream assistive technologies 
are less likely to have a stigma on the users compared with 
traditional assistive devices, such as magnifiers, Braille, and so 
on. Also, the use of smartphones has certain advantages, such 
as easy portabiltiy with a lanyard or holster, less discomfort on 
the users, and relatively low cost compared with some of the 
traditional devices. In addition, smartphones are universally 
designed and are becoming more user‑friendly irrespective of 
the health conditions of the users.

Smartphone technology has revolutionized how people with 
vision loss can live and accomplish their tasks independently. 
Creating awareness and providing information on digital 
literacy about the various uses of accessible features and apps 
should be targeted to health practitioners, including eye care 
specialists, caregivers, and family members. At the same time, 
the accessible smartphone technology is continuously growing 
at an unprecedented rate. Mastering the use of a smartphone by 
a person with visual impairment is not an easy task. Therefore, 
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there is a potential need for the development of a user‑friendly 
guideline on the use of accessible features and apps, especially 
for people with visual impairment.

Suraj S Senjam
Community Ophthalmology, Dr. Rajendra Prasad Centre for 
Ophthalmic Sciences, All India Institute of Medical Sciences, 

New Delhi, India

Correspondence to: Dr. Suraj S Senjam, 
Community Ophthalmology, Dr. Rajendra Prasad Centre for 
Ophthalmic Sciences, All India Institute of Medical Sciences, 

New Delhi ‑ 110 029, India. 
E‑mail: drsurajaiims@gmail.com

References
1.	 Dicke C, Wolf K, Tal Y. Foogue: Eyes‑free interaction for 

smartphones. Proceedings of the 12th international conference on 
Human computer interaction with mobile devices and services. 
2010. p. 455-8.

2.	 Product Narrative: Digital Assistive Technology  | AT2030 
P r og r amme .  Ava i l a b l e  f r om :  h t t p s : / / a t 2 0 3 0 . o r g /
product‑narrative:‑digital‑assistive‑technology/.  [Last accessed 
on 2021 Jan 31].

3.	 Smartphones Critical to the Daily Lives of People Who Are 
Blind or Visually Impaired, Finds Strategy Analytics | Business 
Wire. Available from: https://www.businesswire.com/news/
home/20210107005136/en/Smartphones-Critical-to-the-Daily-
Lives-of-People-Who-Are-Blind-or-Visually-Impaired-Finds-
Strategy-Analytics. [Last accessed on 2021 Apr 10].

4.	 Martiniello N, Eisenbarth W, Lehane C, Johnson A, Wittich W. 
Exploring the use of smartphones and tablets among people 
with visual impairments: Are mainstream devices replacing 
the use of traditional visual aids? Assist Technol 2019;1-12. doi: 
10.1080/10400435.2019.1682084.

5.	 WebAIM: Screen Reader User Survey #7 Results. Available from: 
https://webaim.org/projects/screenreadersurvey7/. [Last accessed 
on 2021 Apr 11].

6.	 Irvine D, Zemke A, Pusateri G, Gerlach L, Chun R, Jay WM. 
Tablet and smartphone accessibility features in the low vision 
rehabilitation. Neuroophthalmology 2014;38:53‑9.

7.	 Abraham CH, Boadi‑Kusi B, Morny EKA, Agyekum P. Smartphone 
usage among people living with severe visual impairment and 
blindness. Assist Technol 2021. doi: 10.1080/10400435.2021.1907485.

8.	 Crossland MD, Silva RS, Macedo AF. Smartphone, tablet computer 
and e‑reader use by people with vision impairment. Ophthalmic 
Physiol Opt 2014;34:552‑7.

9.	 Griffin‑Shirley N, Banda DR, Ajuwon PM, Cheon J, Lee J, Park HR, 
et al. A survey on the use of mobile applications for people who 
are visually impaired. J Vis Impair Blind 2017;111:307‑23.

10.	 Senjam S, Manna S, Vashist P, Gupta V, Varughese S, Tandon R. 
Tele‑rehabilitation for visually challenged students during 
COVID‑19 pandemic: Lesson learned. Indian J Ophthalmol 
2021;69:722‑8.

11.	 Christy B, Pillai A. User feedback on usefulness and accessibility 
features of mobile applications by people with visual impairment. 
Indian J Ophthalmol 2021;69:555‑8.

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

Cite this article as: Senjam SS. The current advances in human–smartphone 
user interface design: An opportunity for people with vision loss. Indian J 
Ophthalmol 2021;69:2544-5.

Access this article online
Quick Response Code: Website: 

www.ijo.in

DOI:
10.4103/ijo.IJO_835_21

PMID:
***




