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Introduction: Low vision impairs independence and day-to-day functioning and is brought on by diseases like
glaucoma and macular degeneration. Although optical aids are frequently used interventions, non-optical
devices offer additional assistance.

Methodology

This review examined 35 studies (2000-2024) that examined non-optical devices like tactile aids
(e.g. A. auditory aids (e.g., Braille, raised-line paper). A. systems that are activated by voice), and mobility aids
(e.g. A. GPS systems for navigation).

Key Findings: Non-optical devices improve mobility, everyday functionality, and mental health. By promoting
autonomy in day-to-day living, lowering the risk of falls, and helping with task management and
navigation, they increase independence. While communication and information access are improved by
electronic and auditory devices, tactile aids promote literacy. By boosting confidence, reducing feelings
of frustration and loneliness, and promoting social interaction, these tools also support psychological well-
being. Devices like voice assistants, in particular, are affordable and accessible, making them suitable for a
wide range of users. They become even more useful when integrated with other assistive technologies.
Challenges: Obstacles include high expenses, the need for training, and a lack of knowledge among patients
and healthcare professionals.

Conclusion: Non-optical devices improve psychological well-being, safety, and functionality in addition to
optical aids. To improve the quality of life for people with low vision, innovation and awareness must continue.

Introduction

A major public health concern, low vision affects millions of people globally and is caused by glaucoma, diabetic
retinopathy, age-related macular degeneration (AMD), and other retinal disorders. The quality of life of patients
with low vision can be enhanced by non-optical devices, although optical devices, like glasses and magnifiers,
are frequently advised for managing visual impairments. Non-optical devices use various techniques, such as
electronic, tactile, or auditory aids, rather than relying on optical system correction or magnification. In order to
assess the advantages of non-optical devices for individuals with low vision, this systematic review will
concentrate on how these devices affect daily activities, independence, and psychological health.

Methodology

The identification, selection, and assessment of pertinent research on non-optical devices for patients with low
vision were done in a methodical manner. Electronic databases such as PubMed, Scopus, and Google Scholar
were used to perform a thorough search for research papers released between 2000 and 2024. Low vision,
"assistive technology," "non-optical devices," "tactile aids," "auditory aids," "mobility aids," and "quality of life"
were among the most important search terms. The selection of studies pertaining to the use of non-optical
devices by patients with low vision was based on their quality, relevance, and results. Clinical trials, systematic
reviews, and original research articles examining non-optical devices and their effects on patients with low
vision were among the inclusion criteria. Exclusion criteria included studies that did not evaluate outcomes
related to non-optical devices and articles that had no direct relevance to low vision.

Results

For this review, 35 studies in all were included. Several non-optical device types, including tactile devices (e.g.
3. raised-line paper, Braille), sensory aids (e.g. 3. systems that use voice commands, talking gadgets), and
electronic gadgets (e.g. 3. intelligent home technologies, GPS-based navigation systems). Non-optical devices
for patients with low vision have several important advantages, according to the results of the chosen studies.

Enhancing Daily Functionality and Independence

Improving everyday independence and functionality is one of the main advantages of non-optical devices
for people with low vision. Chen and colleagues conducted a study. (2019) showed how patients with low
vision could perform everyday tasks like time management and home automation more easily and
independently by using electronic devices like talking watches and voice-activated home systems
(11, A trial conducted by Al-Shammari et al. According to a study conducted in 2021, patients' ability to navigate
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new places independently was greatly enhanced by mobility aids like GPS-based navigation systems 2. By
enabling people to carry out activities of daily living (ADLs) independently of family members or caregivers,
these devices foster autonomy.

Improvement in Mobility and Safety

Patients with low vision have demonstrated improved mobility and safety with non-optical mobility
aids, especially GPS navigation systems and electronic walking sticks. A clinical study conducted by Hall et
al. Using electronic navigation aids decreased the risk of accidents and falls among people with low vision in
2020 Bl By detecting obstacles and providing route information, GPS-based systems enable
people to safely navigate through urban environments by providing auditory guidance. Electronic walking
sticks with built-in sensors have also been demonstrated to lower the risk of injury by assisting patients in
avoiding collisions with objects. In order to improve general mobility, these devices give patients more self-
assurance and a sense of security.

Tactile Devices for Reading and Writing

Raised-line paper and Braille systems are two examples of tactile devices that are crucial in helping low vision
patients participate in reading and writing activities. Williams et al. conducted an extensive review. Braille
literacy was linked to better educational and career outcomes for people with low vision, according to
(2018) ., For those who are proficient in it, Braille remains a useful non-optical tool, even though its use has
decreased since the invention of electronic devices. People who have partial vision have also benefited
from raised-line paper and tactile graphics, which enable them to access information through touch. These
tactile aids encourage increased self-reliance in activities like writing, reading, and navigating public areas.

Psychological and Social Benefits

Patients with low vision have also reported improvements in their psychological well-being when using non-
optical devices. Enhancing independence, especially in areas like reading, mobility, and communication,
helps lessen the frustration, loneliness, and helplessness that are frequently experienced by people with low
vision. A study conducted by Brown and colleagues. found that using non-optical devices improved social
integration and mental health in 2022 Bl. Voice-activated technologies and talking devices gave patients
greater confidence when interacting with people and taking part in social activities. Higher self-esteem and
a better quality of life are correlated with this sense of empowerment.

Cost-Effectiveness and Accessibility

Because they are frequently less expensive than optical devices, non-optical devices are available to a larger
group of patients with low vision. For instance, voice-activated assistants such as Google Assistant or Alexa
from Amazon offer affordable substitutes for handling everyday duties like making phone calls, setting
reminders, and operating home appliances. Numerous studies have emphasized these devices' affordability
and usability as a key benefit, particularly for people who might not have specialized training or access to more
costly optical devices [6l.

Integration with Other Assistive Technologies

Patients with low vision can benefit from a more complete support system by combining a variety of non-optical
devices with other assistive technologies. To provide a multimodal approach to information access, non-
optical tools like electronic magnifiers can be used in conjunction with Braille displays or screen readers. By
increasing the adaptability and flexibility of assistive technology, this integration allows patients with low vision
to use a variety of tools to best meet their needs. A study conducted by Johnson and
colleagues. (2020) observed that patients' involvement in everyday activities and overall independence
improved when they used a combination of electronic, tactile, and auditory devices [1.

Discussion

The results of this review highlight how low vision patients can choose from a wide variety of non-optical
devices, each of which has special advantages for mobility, independence, functionality, and psychological
health 81231 For those who might not benefit from optical aids or who need extra help managing their
condition, non-optical devices offer crucial support, even though optical devices are usually the first line of
intervention for low vision [19. 331,

The ability to adapt to the unique requirements of patients with low vision is one of the main benefits of non-
optical devices. While tactile aids are especially helpful for patients with severe visual impairment [10.30]
auditory devices can help people who still have some vision but need extra help with tasks 81728 When it
comes to encouraging safe navigation in new settings, lowering the risk of falls, and boosting patient
confidence, mobility aids like GPS units and electronic walking sticks are indispensable [12.21.27],
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Nonetheless, there are obstacles in the way of non-optical devices' broad use. These include the price of
some electronic aids, the requirement for training in their use, and the lack of knowledge among patients
and healthcare professionals regarding the variety of options available 822241 Furthermore, even though non-
optical devices have shown promise, they should be viewed as aids rather than substitutes for optical
devices, and a customized strategy is required to address each patient's particular requirements [19:32.35],

Conclusion

Patients with low vision can benefit greatly from non-optical devices, which increase mobility, contribute
to psychological well-being, and improve everyday activities. For those who need extra support or who
might not benefit from optical aids, these devices offer an affordable and adaptable option. Patients with low
vision will have a better quality of life as technology develops and more advanced and easily accessible non-
optical devices are created. It is essential that medical professionals understand the variety of
assistive technology available and collaborate with patients to choose the best gadgets for their particular
requirements.
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