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Résumé 

Les dispositifs permettant d'agrandir les images représentent les formes les plus courantes 

d'aides en réadaptation visuelle. Grâce à un essor technologique considérable, les lunettes 

électroniques, qui fonctionnent comme des aides grossissantes électroniques (fournissant un 

agrandissement variable, amélioration du contraste, utilisables les mains libres), sont devenues 

d'avantage disponibles, efficaces et utilisées par les personnes malvoyantes. Cependant, il existe 

un manque de données probantes et de connaissances au regard des taux d'abandon des lunettes 

électroniques, des facteurs prédictifs de leur utilisation, ainsi que sur les interventions efficaces 

qui pourraient optimiser leur utilisation. 

Afin de mieux comprendre l'utilisation des lunettes électroniques au sein de la population 

malvoyante, une étude en trois phases a été menée à travers l’exemple des lunettes eSight dans le 

but de : 1) examiner et synthétiser les facteurs qui influencent l'utilisation d'aides visuelles 

grossissantes à l'aide d'un examen de la portée afin de guider les études ultérieures; 2) déterminer 

à travers une étude transversale quelles sont les variables qui prédisent un changement 

d’utilisation des lunettes électroniques chez leur usager; et 3) élaborer des recommandations 

fondées sur des données probantes concernant la faisabilité d'une intervention de téléréadaptation 

auprès des utilisateurs de lunettes électroniques et étudier l'impact de cette modalité sur 

l’utilisation de leur dispositif et leur qualité de vie. 

 Les travaux de cette thèse contribuent à soutenir l’idée que le choix d’utiliser des aides 

visuelles grossissantes dépend de causes multifactorielles. Les facteurs personnels et surtout la 

motivation représentent des prédicteurs importants. Les difficultés de transport et le manque 

d’entrainement ont été identifiés comme des obstacles importants à l’utilisation des aides 

visuelles. D’autre part, l’amélioration de la qualité de vie favorise le maintien de l’utilisation des 

lunettes électroniques. Compte tenu de ces résultats, un programme de formation personnalisée 

par téléréadaptation a été mis au point pour répondre aux besoins spécifiques des utilisateurs, 

offrant une attention individualisée pour optimiser l'utilisation des lunettes électroniques. Cette 

thèse fournit des preuves sur la faisabilité d'administrer plusieurs sessions d’entrainement en 

réadaptation de basse vision via la téléréadaptation chez des utilisateurs de lunettes électroniques. 

Les lunettes électronique eSight améliorent la qualité de vie et la vision fonctionnelle des 
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utilisateurs, qu’elle soit associée à la téléréadaptation ou au programme d’autoformation du 

fabricant. Cela indique que les instructions fournies par la téléréadaptation ou par l'autoformation 

proposée dans un contexte commercial sont tout aussi efficaces pour améliorer la qualité de vie et 

les capacités visuelles et que la téléréadaptation pourrait être offerte comme une modalité de 

formation allternative. Afin d’orienter les recommandations de pratiques fondées sur des données 

probantes en matière de téléréadaptation, et de répondre au mieux aux besoins des personnes avec 

une basse vision, d'autres études examinant les effets de la pratique et de l’entrainement sont 

nécessaires. 

 

Mots-clés : basse vision, réadaptation, aide technologique, aide visuelle, lunettes électroniques, 

téléréadaptation, compliance, adoption, abandon. 

 

 

 



 

Abstract 

Magnification devices are among the most common forms of aids in low vision 

rehabilitation. They are intended to increase the level of independence and function during 

activities of daily living. Novel head-mounted display magnification devices for low vision that 

operate as electronic vision enhancements (providing variable magnification, contrast 

enhancement, hands-free use) have become more and more available, efficient and are 

increasingly being utilized, thanks to considerable technological development. Nevertheless, 

there is still a lack of knowledge regarding abandonment rates, factors predicting abandonment of 

such devices, and efficient intervention characteristics that optimize their use. 

To better understand the use of head-mounted displays throughout the low vision 

population, a three-phase study has been conducted using eSight Eyewear as an example device 

in order to: 1) investigate and synthesize barriers and facilitators influencing the use of 

magnifying visual aids, using a scoping review to guide the subsequent cross-sectional and 

prospective studies; 2) identify which variables best predict a change in device use among current 

head-mounted display users, using a cross-sectional design; and 3) develop evidence-based 

recommendations regarding the feasibility of a telerehabilitation intervention on head-mounted 

display users and study the impact of this modality on their device use and quality of life. 

This thesis provides supporting evidence for the multifactorial decision-making process 

around the use of magnifying visual aids. Device users’ low motivation, transportation to 

rehabilitation services and insufficient training have been identified as important barriers to 

magnifying low vision aid use. Improving users’ quality of life helps to maintain the use of head-

mounted displays. Considering these findings, a personalized training regime via 

telerehabilitation was developed to meet specific users’ needs, providing individualizing attention 

to optimize the use of head-mounted displays. This thesis provides evidence about feasibility of 

administering several low vision rehabilitation training sessions via telerehabilitation with head-

mounted display users. eSight Eyewear, either with telerehabilitation or with the manufacturer 

self-training standard, improves quality of life and functional vision outcomes. This indicates that 

instructions provided by telerehabilitation or though the eSight self-training standard are equally 

successful in improving quality of life and visual abilities outcomes and that telerehabilitation 
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could be provided as an alternative training modality. To help guide evidence-based practice 

recommendations for low vision telerehabilitation implementation that meet the unique needs of 

individuals with low vision, further studies examining benefits of practice and training are 

needed. 

 

Keywords: visual impairment, rehabilitation, assistive technology, low vision aid, head-mounted 

display, telerehabilitation, compliance, adherence, abandonment. 
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 INTRODUCTION 

Low vision - Description of the condition 

 
The World Health Organization (WHO) estimates that approximately 2.2 billion people 

live with some form of distance or near vision impairment, including blindness and low vision 

(LV), as it is globally prevalent across the lifespan 1. The International Classification of Diseases 

11th Revision 2 classifies vision impairment into two groups, distance and near presenting vision 

impairment. It was estimated that 826 million people live with a near vision impairment 3. With 

regards to distance vision, 188.5 million have mild vision impairment, 217 million have moderate 

to severe vision impairment, and 36 million people are blind 4. The WHO provides definitions of 

impairment (i.e. loss of psychological, physiological or anatomical structure or function), 

disability (i.e., restriction or lack of ability to perform an activity) and handicap (i.e., difficulty in 

fulfilling a normal life role) 5. On the functional level (disability aspect), there is consensus that 

LV is defined as mild or moderate visual impairment that is not correctable with glasses, contact 

lenses, or surgical intervention, and interferes with normal everyday functioning 6. However, there 

is no generally accepted definition for LV that combines both functional vision (describes how the 

patient functions in vision-related activities) and visual function (describes how the eye/visual 

system functions) dimensions 7. Most definitions are based on an estimate of visual loss in terms 

of impairment, using visual function measures (impairment aspect), such as visual acuity or visual 

field, or in terms of disability (measuring the ability to perform a certain task). The WHO has 

established criteria for LV which are used in the International Classification of Diseases 2. LV is 

defined as a best-corrected visual acuity worse than 0.5 logMAR (Snellen fraction equivalent of 

6/18 or 20/60) but equal to or better than 1.3 logMAR (6/120 or 20/400) in the better eye, or visual 
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field loss corresponding to less than 20 degrees in the horizontal or vertical plane in the better eye 

with best possible correction. Blindness is defined as a best-corrected visual acuity worse than 1.3 

logMAR or a visual field no greater than ten degrees around central fixation in the better eye with 

best possible correction. In the United States and Canada, the definition of legal blindness is 

defined as having a visual acuity of 1.0 logMAR (6/60 or 20/200) or worse in the better eye. For 

example, in Quebec, eligibility for access to LV devices is defined as a best-corrected visual acuity 

worse or equal to 0.5 logMAR, or central visual field loss corresponding to less than 60 degrees in 

the horizontal or vertical plane, or loss of a complete half of the visual field 8. 

LV is a global concern that is likely to become more meaningful as average lifespans 

increase in many countries. Population growth and ageing will expand the risk that more people 

acquire vision impairment. Specifically, with diseases like diabetic retinopathy, the number of 

individuals with LV is expected to increase significantly by 2030 9. In industrialized countries, 

older adults (75+ age group), constitute the fastest growing segment of the population with 

LV10,11, whereby visual impairment has been ranked third, after arthritis and heart disease, among 

conditions that cause people older than 70 years to require assistance in activities of daily living 

(ADL) 12. In the United States, 3.5 million people older than 40 years of age are affected by LV, 

making it the tenth most prevalent cause of disability 13, 14. Age-related eye diseases such as age-

related macular degeneration, diabetic retinopathy, glaucoma and cataracts are leading causes of 

visual impairment in the United States 15, 16 and Canada 17. Degenerative diseases of the retina can 

lead to deteriorations and dysfunctions of retinal areas and, in particular, of the macula (i.e., the 

portion of the retina responsible for central vision and the distinction of fine details) causing the 

perception of visual field defects that can often seriously compromise peripheral and/or central 

vision 18, 19. The types of vision impairments associated with LV include reductions in visual 
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acuity, loss of contrast sensitivity, central scotomas (i.e., profound central field loss), peripheral 

visual field loss, metamorphopsia (i.e., distorted vision), oscillopsia (i.e., unstable vision), slow 

glare recovery, photophobia and night blindness. Often, individuals with LV have combinations of 

these impairments. Given the severity of the symptoms, LV interferes with normal everyday 

functioning and requires to be supported. LV rehabilitation is the primary intervention for 

individuals with LV. 

Low vision rehabilitation process: provision and training in the use 

of assistive devices 

LV is associated with well identified adverse outcomes including increased challenge 

with daily activities, an increased likelihood of social isolation and depression and reduced life 

expectancy 20. Visual impairment adversely affects educational and employment opportunities, 

leading to precarious economic situations 21. More precisely, in degenerative diseases of the 

retina, scotomas in the central visual field considerably challenge reading performance 22. In a 

self-adaptive mechanism, many individuals with a central visual field defect can develop 

eccentric fixation (i.e., modification of the gaze direction) at a preferred retinal locus (i.e., intact 

region of the retina) away from the area of dystrophy 23, 24. However, this new healthy retinal area 

has lower resolution than a healthy fovea and, therefore, requires magnification to reach the same 

level of functional ability. One major goal of people with central visual field deficit is to improve 

their ability to read text 25. One of the main methods of achieving such improvement can be 

attained through the provision of and training in the use of low-vision aids (LVAs), a non-

therapeutic approach that can attenuate the effects of the visual impairment without correcting the 

physiological causes of the disease 26.  
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LV rehabilitation represents the primary intervention for individuals with chronic, 

disabling visual impairment 27. The goal is to improve ADL of individuals with reduced visual 

function by optimizing the use of their remaining sight through the provision of appropriate 

refractive correction, training in the use of vision assistive equipment and compensatory 

strategies 28. The vision rehabilitation process typically includes the prescription of vision 

assistive equipment and the provision of training in the use of LVAs. Indeed, enhanced LVAs 

often function best at very close working distances that are perceived as unusual for the users and 

require education, training, practice, and skill reinforcement. Vision rehabilitation also includes 

other vision rehabilitation services, such as orientation and mobility training, psychological 

counseling and/or occupational therapy 28, 29. 

Enhanced LVAs are less efficient with individuals with age-related macular degeneration 

exhibiting large central visual field defects when reading with binocular vision. After a training 

period, individuals with LV may develop the ability to use their peripheral areas of the retina 

efficiently 30, 31 while using their LVA. Many people with different types of untreatable eye 

diseases require visual rehabilitation to assist with various aspects of their daily lives and 

maintain their independence. Despite its overwhelming presence, age-related vision loss often 

remains undertreated, with older adults commonly waiting between five and seven years after 

diagnosis before seeking LV rehabilitation services and assistive technology (AT). Yet, provision 

of LV rehabilitation services in the early phases following the announcement of the visual 

impairment diagnosis is fundamental to prevent potential decline in functional ability over 

time 32, 33.  
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Traditional vision assistive equipment used to compensate for 

altaired vision 

Mirroring the general definition of assistive devices used in the United States of America 

Assistive Technology Act 2004 34, vision assistive equipment (also known as “low vision 

adaptive devices” or “low vision aids”) can be defined as any item, piece of equipment, or 

product system, whether acquired commercially, modified, or customized that enables individuals 

with LV to increase, maintain, or improve their functional visual capabilities 35. Traditional 

techniques for helping people recruit parafoveal (i.e., close to the center of the retina) and 

peripheral vision include the employment of magnification and the control of lighting and 

contrast. LVAs can be classified into optical aids (magnifiers) and electronic ATs. Non-optical 

aids, such as tinted lenses, filters and coloured overlays) can also be used to enhance vision. 

Commonly used optical aids include: a) magnifiers: stand and hand magnifiers (with and without 

illumination). In general, the higher the magnification the greater the restriction of visual field; b) 

high dioptric power reading glasses or near adds in bifocal glasses (ranged to +4.00 and up to 

+20.00 diopter sphere); c) distance binoculars or telecopes: a hand-held or spectacle mounted 

lens system providing magnification at greater distance. In recent years, LVAs have been 

complemented by ‘assistive technologies’ mainly based on electronics. AT refers to technology 

that enables self-managed compensation for disability to achieve independence and increase 

quality of life (QoL) 36. In comparison with optical and non-optical devices involving low-tech, 

they are also known as high-tech devices. These include electronic vision enhancement devices 

or screen-magnifying such as closed-circuit televisions (CCTV), computer screen reading 

software, digital audio books, periodicals and text which can be accessed via computers, mobile 

phones and tablet computers. Recently, mainstream devices, including tablets and smartphones, 

are more and more used as LVAs by individuals with LV. For users with LV, they contain 
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accessibility features that enable the user to magnify, invert colour, select a range of filters to 

differentiate objects or make a text bolder. For blind device users, options such as text-to-speech 

are available. 

Among individuals with LV presenting for rehabilitation, approximately 25% have 

considerable peripheral field loss, while the remaining 75% have predominantly central vision 

loss 37. As such, it is not surprising that magnification devices are among the most common forms 

of intervention in a LV rehabilitation program 38, 39, specifically for individuals with central 

vision loss due to macular pathology. Therefore, the majority of research and clinical innovation 

in LV rehabilitation has been directed toward patients with central visual defects 40. Commonly 

prescribed magnifying LVAs for individuals with central visual defect include over-correction 

with reading spectacles with convex lenses, handheld or stand magnifiers and CCTV 41. Reading 

and access to printed information represent the primary motivation for using these devices 25 and 

the need of recovering or improving a wide range of other activites makes LVAs essential for 

visually impaired individuals. 

Impact of low vision rehabilitation on visual functions and activities 

of daily living 

A 2012 systematic review on the effectiveness of vision rehabilitation services concluded 

that there was meaningfull evidence that LV rehabilitation services improved clinical and 

functional abilities 28. More specifically, there is established evidence that the use of LVAs by 

individuals with LV can improve functional reading ability 28. Recent results indicated that use of 

LVAs can improve visual information processing and visual motor skills among individuals with 

macular disease 42. Practice in the use of an electronic vision enhancement system has been 

shown to increase reading rate more than passive observation of another person’s training, 
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evidenced in a faster reading speed than in those who received no training 43. Goodrich et al. have 

shown that practice and supervised training for CCTVs over a 10-day period improved reading 

speed and duration of use 44.  

Two methods have been traditionally advocated to improve the efficacy of LVAs for 

individuals with central visual defect in many meaningful ADLs: eccentric viewing 44, and the 

use of prisms to extend the visual fields 45. The principle of these methods consists of placing the 

image on a healthy part of the paracentral retina to provide optimal viewing. Training in the use 

of eccentric viewing (using the preferred retinal locus), considered as a top-down stategy (active 

participation), can have an effect on the functional status of many meaningful ADLs including 

mobility, reading, and driving 46.  Many studies have shown beneficial results of reinforcing 

eccentric fixation with the process of biofeedback using the Microperimeter 1 (Nidek 

Instruments, Padova, Italy) 47, 48. In contrast, training in the use of prisms to extend the visual 

fields is considered as a bottom-up strategy. Expanding a patient’s field of vision, however, has 

challenged clinicians and researchers for half a century. Peli designed and developped glasses 

with high-power prism segments mounted above and below central fixation 49. Prisms shift an 

image and are not a true expansion of the visual field. Prism glasses are difficult to use partly due 

to image jump and are therefore not widely accepted by LV clients. 

Traditionally, magnification has been accomplished using conventional optics; although 

optical devices are known to be of value, they have notable limitations for certain tasks 12, 50. One 

of the main disadvantages is that, as magnification increases, aberrations expand and the useful 

field of view decreases, causing detrimental effects on visual performance 51. Further limitations 

include a fixed level of magnification and close working distance for higher levels of near 

magnification, which in turn result in limiting use for specific tasks only. To overcome these 
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limitations and to offer more flexibility of use, high-tech devices have been introduced in LV. 

These devices utilize sophisticated systems that are electronically based and known as Electronic 

Vision Enhancement Systems (EVES) such as CCTVs or Head-Mounted Displays (HMDs). 

Head-mounted displays within the family of high-tech low vision 

aids 

Electronic LV devices, known as EVES, represent a considerable component of future 

potential LV rehabilitation solutions. CCTVs and related electronic magnification technologies 

have been a boon and benefitted a large portion of the LV population, allowing a vast number of 

people world-wide to maintain the ability to read 52. Some authors examined whether objective 

performance of near tasks is improved with EVES compared to the participant’s own optical 

magnifier. The main findings were that EVES allowed reading to be faster and of longer duration 

than with traditional optical magnifiers, and participants were able to read smaller print sizes 53, 54. 

However, many problems, such as glare from the screen, improper contrast settings, and light-

sensitivity, cause poor image quality. Another negative point is that most of EVES are frequently 

limited to performing a single type of task, usually at a specific distance, while people with LV 

require a number of devices to assist with a variety of tasks 55. The color quality, sharpness, and 

high contrast are further important factors and have to be faithfully reproduced for optimized 

visual experience. Ideally, devices should offer a wide and continuous range of magnification, and 

the usability to adjust image light intensity and contrast, while maintaining light weight, portability 

and aesthetic acceptability.  

With the massive technology evolution, the rapid miniaturization of cameras, advanced 

image processing, and improved display electronics in recent decades, novel HMDs have become 

available and are now a viable alternative to traditional ATs 56, 57 for individuals with vision 
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impairment. HMDs for individuals with LV includes a display in front of the user's eyes, using a 

frontal camera to capture live video and incorporate image processing software to present digitally 

enhanced visual information 58. This signal is projected in (near) real time to the user, typically 

through a pair of microdisplays positioned in front of the eyes. Advantages of HMDs are that they 

enable hands-free magnification for resolution tasks at far, intermediate, and near distances; 

provide autofocus and variable magnification to facilitate viewing; and offer video inversion as 

well as contrast and brightness enhancement. Given their features, such ATs have the potentiel to 

be used for various activities, instantly switching from near vision (reading a book) to intermediate 

vision (observing the person who enters the room) or far distance (looking out the window), in a 

wide range of environments. HMDs were initially targeted to military applications but decreased 

costs have made them accessible to industrial and entertainment (video games) applications. This 

family of technology has the potential to improve patients’ vision through the association of image 

processing and wearable visual display systems 58. Interest in HMDs has expanded over the years. 

The first HMDs designed for individuals with LV were the Low Vision Enhancement System 59, 60 

and the Joint Optical Reflective Display (Enhanced Vision Systems, Huntington Beach, CA). They 

exhibited technical challenges (size, weight, restricted visual field, low resolution, lag time) 55, 59 

that limited their full integration into the environment of LV users. Recently, HMDs have made a 

comeback. Devices currently commercially available include the eSight Eyewear (eSight Corp., 

Toronto, ON, Canada), NuEyes Pro Smartglasses (NuEyes USA, Newport Beach, CA), 

CyberTimez Cyber Eyez (Cyber Timez, Winchester, VA), Evergaze seeBOOST (Evergaze, LLC, 

Richardson, TX), IrisVision (Visionize, L.L.C., Berkeley, CA), and the redesigned Enhanced 

Vision Systems Jordy (Enhanced Vision Systems, Huntington Beach, CA). These new systems use 

more modern-color microdisplays or cell phone displays, and higher-resolution color video 

cameras. HMDs can vary by their positioning to the user’s eyes, visual field size, the presence of 
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stereopsis, type and range of illumination, levels of resolution and user interface options.  

This group of technologies can be classified based on how visual information is conveyed, 

usability, and optical design (i.e., images are magnified with classic lenses in front of eyes or using 

pupil-forming systems to shift the image directly in the retina) 61, 62. Based on how visual 

information is conveyed, HMDs can be classified into monocular, bi-ocular or binocular systems. 

The simplest solution to implement is a monocular display, presenting images to one eye only. 

Traditionally this type of system is used as a LVA 57. Second, bi-ocular displays present the same 

image to both eyes. This solution is traditionally employed in military applications to improve 

peripheral vision (movement detection) 62 and also in LV 63. The third solution is the most 

ecological one but also the more technically complex, and consists in binocular displays. It is 

based on retinal disparities (each eye receive its own image that comes from a different field of 

view) and should require two cameras. However, artificial binocular vision can be created using 

one camera only and a software shifting images as if they were provided from two different areas 

of space (such as binocular vision) and provide a smaller visual field than two cameras. Given 

their high price, binocular displays for LV application remain rare and are mostly used for 

entertainment. HMDs can also be classified based on usability in virtual reality (also known as 

immersive reality) devices, whereby the users' eyes are covered by opaque screens and see-through 

displays. Immersive displays eliminate the direct path between the user’s eyes and their real 

environment and have been traditionally used for entertainment applications (video games), in 

which users are immersed in a simulated environment. In contrast, augmented reality displays 

surimpose images, monocularly or binocularly, directly on top of the user’s fields of view, without 

occluding it. Virtual information that does not otherwise exist in the environment is presented to 

the user.  
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Visual Performances reached with head-mounted displays and 

comparison with other low vision aids 

Most evaluation studies were conducted with early generations of HMDs addressed at 

individuals with LV. A comparison of the quality of the image with conventional LVAs, such as 

CCTVs, showed that HMDs eliminate some of the problems related to reflections and depth of 

field, improve image quality and provide a way to customize the image output. In CCTVs, the 

central display of the lens was generally better than the edge display, a factor that negatively 

influenced both reading speed and comprehension compared with HMDs 64. Previous research has 

indicated that HMDs have the potential to improve visual search, nightime travel and dark 

adaptation deficits in individuals with visual field loss, given the variable magnification, and the 

ability to magnify/minify portions of the visual field 65. Their greater magnification range 

significantly improved utility at far and intermediate distances 55, 66 than traditional optical aids 67. 

Considering the functional gain, Peterson et al. 68 documented that reading with a conventional 

optical aid, such as a hand-held magnifier, was slower than with HMDs. A multi-center 

randomized controlled trial documented patient-reported functional improvement while they used 

HMDs 32. Examining the effectiveness of several types of early-generation HMDs (i.e., the Jordy 

and the Flipperport HMDs) on visual function, another study concluded that they did not result in 

better near acuity or contrast sensitivity compared with traditional LVAs 55. Still, even these early 

designs were effective for both adults 60, 69 and children 70 with LV; important benefits included 

improved print reading, contrast sensitivity, and magnification control. Since then, technological 

advances have made HMDs lighter and smaller, with faster auto-focusing speed, better 

illumination control, and more processing power. General understanding of the use of new HMD 

generations remains limited, justifying the objective of the present research to study them using 
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the example of eSight Eyewear. 

eSight Eyewear: a new generation of head-mounted displays 

The research litterature has highlighted the importance of improving the processing and 

perception of an image by enhancing its outline and contrast, beyond what can be achieved with 

classic LVAs, such as optical magnification currently used to improve visual ability in 

individuals with LV 65, 71. With these requirements in mind, eSight Eyewear (see Figure 1 that 

displays eSight generations 2 and 3) was designed to optimize magnification (1.3 to 12 for eSight 

2 and 1.3 to 24 for eSight 3), contrast enhancement, autofocus, portability, hands-free use, and 

digital image processing, compared to previous systems. The latter feature allows the user to scan 

through a wide-field image, freeze images for text-to-speech conversion and optical character 

recognition. eSight Eyewear is a Class I medical device, registered with the the European 

Database on Medical Devices, in accordance with the European Union directives on medical 

devices, the U.S. Food and Drug Administration, and Health Canada 72-74. It was originally 

launched commercially in 2013 and had approximatively 4000 LV users by October 2019. The 

device conveys visual information bi-ocularly, meaning that the same image is presented to both 

eyes. The device is mounted in front of a user’s eyes and the images are magnified using classic 

lenses, traditionally they are near-eye displays. Finally, eSight belong to the VR systems. The 

eSight 2 device weighs approximately 200 g (104 g for eSight 3) and offers a high-resolution 30-

fps (frames per second) video camera, that provides a full-color digital image presented in real 

time on two near-to-eyes organic light-emitting diode displays (800-600 pixels for eSight 2, 

1024-728 for eSight 3) with a display field of view of 28° width (35° diagonal) and maximum 

magnification of 12.3X for eSight 2, and 24X for eSight 3, associating optical and digital zoom. 

A handheld controller, connected to the device by a cable (without wire for eSight 3), enables 
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users to adjust the different parameters. Displays are held by an eyeglasses frame with adjustable 

headband, provided with adjustable pupil spacing and integrated prescription lenses. eSight 

Eyewear 2 has a battery life of about four hours and costs approximately $15,000 CA ($9,995 CA 

for eSight 3). It is possible to connect the device directly to a video stream (bypassing the 

camera) from television or a computer. 

 

Figure 1. –  eSight 2 and eSight 3 head-mounted displays 

 

Currently, when purchasing eSight Eyewear, the users are provided with the eSkills User 

Guide 75, a self-training program developed by eSight Corporation. It provides instructions and 

exercises for device users, intended to improve their familiarity and competence with the device, 

and has been shown to be effective 76. The manual contains a detailed description of the device, 

its interface, and user instructions for optimizing headset adjustements and the use of the 

controller unit. It also provides information on how to control zoom, focus, contrast, color 

inversion, and the freeze-image mode, as well as safety and maintenance recommendations. The 

eSkills training module contains a one-month learning calendar with examples and exercises for 

the user to get to know the device, including modules on near and distance reading, writing, using 
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computers, and general viewing, followed by sections on optional Web support. Systematic 

clinical evaluations of such devices remain rare. Recently, a multicenter prospective trial 

(NCT02616900) investigated the effect of HMDs on 51 novice eSight Eyewear users for three 

months 76. Overall, visual abilities (i.e., distance and near visual acuity, contrasts sensibility), 

ADL and reading showed greatest benefit (both visual function and functional vision) with 

device use, indicating that the device improves both visual function and functional vision 76. 

Another study explored the impact of using eSight Eyewear on functional vision and oculo-motor 

control in LV users recruited at the Université de Montréal. This study replicated previous results 

and also reported that a 3-months utilization improves distance visual acuity, indicating the 

benefit of training and/or practice. Regarding the oculomotor-control, the eSight device did not 

modify fixation location but may improve its stability 77. Training and practice remain essential 

such as it is the case for traditional visual aids, because optimal HMDs use requires mastery of its 

different features depending on the tasks and environment. 

Training/practice with head-mounted displays 

Previous generations of HMDs have demonstrated benefits in near vision tasks, in general, 

and reading, in particular, and these tasks were performed just as quickly using optical 

magnification 78. Only several minutes were allocated to the “training” on the HMD, thereby not 

considering the possible benefits of practice and training though rehabilitation strategies and 

instruction on the use and usability of the device. Other authors compared four HMDs (Jordy, 

Flipperport, Maxport and NuVision) with conventional optical LVAs, considering the impact of 

practice 55. Beneffiting from a 1-week device loan, participants exhibited a significantly better 

distance and intermediate acuity with the HMDs than the previously prescribed optical LVAs, but 

near acuity and contrast sensitivity were not consistently better with any of the HMDs. The 
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authors 55 also highlighted that practice at home provided some improvement in performance with 

HMDs over time but with limited evidence because the sample was small. 

So far, few studies have focused on exposure to and training with HMDs. No evidence 

exists about the impact of training and practice on HMD use. In order to a gain better 

understanding of the use of such devices, we need to explore the impact of training provided by a 

LV therapist on HMD users and follow them for several months. Moreover, although meaningful 

LV rehabilitation benefits patients in several clinical settings 28, 42, device utilization is rarely taken 

into account when evaluating LV rehabilitation intervention effectiveness. Providing LVAs to 

assist people with LV to achieve their goals is a central component of LV rehabilitation, and 

device non-use may prevent or limit individuals from receiving the maximum benefits of LV 

rehabilitation. 

Adherence in the use of assistive technologies  

Medical and intervention adherence 

Adherence has been defined as the extent to which an individual’s attitude or behaviour 

follows the treatment recommendations from a health care professional 79 and non-adherence is 

defined as failure to follow these treatment guidelines. Outcomes from non-adherence or non-

compliance have emerged mainly and abundantly from studies on prescribed medications 80. 

Patient non-adherence has been studied within various health care-related fields and most often 

concentrating on medical adherence 81. There is an extensive literature focusing on adherence 

because the consequences of non-adherence may induce negative health outcomes (i.e., poor 

health conditions and decrease of QoL), serious burden to caregivers, and major waste of 

economic resources to the health care system 82. Murray et al. 83 proposed a conceptual model 

specifically related to medication adherence among older adults, composed of environment, 
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patient characteristics, and medication use system as components and where each of these 

components encompasses several factors that inform medication adherence. Martin et al 82 

proposed another model that defines and explains the underlying factors, such as patient’s 

attitudes, beliefs, emotional challenges, and cultural contexts, not only intended to influence 

patient adherence to medication use but to treatment regimens overall. Adherence to healthcare 

treatments or interventions is complex and therefore involves multiple factors that interact and 

produce individual behaviors. Model-linked medication adherence interventions, such as the 

Theory of Planned Behavior, the Health Belief Model and the Medication-Taking Behavior 

Model 84-86 propose four influencing categories of factors related to: the person (e.g., self-efficacy, 

culture, stress, depression, comorbid conditions); health system (e.g., access to medication, care 

delivery approach); treatment (e.g., cost, type, treatment duration) and environment (e.g., 

interpersonal influences, or information from friends, relatives).  

Assistive technology adherence 

In recent decades, given rapid technological development and advancement, several studies 

have been conducted in the field of AT (non-)use and have determined that the decision-making 

process of whether individuals with a disability use or abandon their aids is likely multi-

factorial 87, 88. For example, older adults’ AT adoption is influenced by device cost, efficiency and 

reliability 89-91, limited knowledge of their availability 89, and their appearance 91. 

ATs are typically recommended and/or prescribed by a therapist but users do not necessary 

consistently use them in their home environment. Studies converge on an AT abandonment rate of 

approximatively 30% one year after device delivery 92, 93, and a 30% rate has been considered as a 

threshold for defining low and high rates of AT abandonment 94, 95. However, other studies report 

divergent data from the typical rate of abandonment 95, 96 where differences in methodology used 
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may highly contribute to explain this inconsistency. Despite the variability in abandonment rates, 

similarities have been highlighted among the mechanisms influencing non-use of AT and those 

influencing non-adherence with other medical interventions 97. Considering these parallels, 

adherence to assistive devices may be substantially improved through the application of 

conceptual frameworks for medical interventions 98. An overview of the determinants of AT non-

use in general has previously been classified into four categories of factors: (1) personal (e.g., age, 

gender, diagnosis, motivation); (2) device-related (e.g., device weight, size, quality or appearance); 

(3) environmental (e.g., social support, stigma, physical barriers); and (4) interventional (e.g., 

instruction, training, follow-up service, technical support) 98, 99. Although these categories are 

named differently compared with those that affect adherence with medical interventions, there is 

large overlap in their content 98, 99. 

In order to minimize the risk of device abandonment, all these factors have to be carefully 

observed, assessed and managed throughout the process of matching the user to the AT 

device 88,100. Using the same classification based on the four main identified factors, Federici et 

al. 99 investigated AT abandonment in users of the Italian National Health Service and documented 

that, overall, 20% of them abandoned their device. Inappropriate design of the device was the most 

commonly given reason for not using it and personal factors were more important factors in non-

use than the device itself or the associated intervention. Identifying ATs with a higher frequency of 

non-use, and the reasons given by users for not using them is a major challenge. However, this 

information is particularly useful to better guide clinicians in selecting and recommending a device 

suitable for the patient's profile and needs. Investigating the use of ATs in patients with various 

types of impairment who reported not using them, Forbes et al.  101 reported that the majority of 

devices owned that were unsatisfactory mainly concerned hearing and visual aids, compared to 
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cognitive and motor aids.  

Low vision aid adherence 

The prescription or recommendation of magnification devices, such as over-correction with 

reading spectacles (high convex lenses), handheld or stand magnifiers and CCTVs systems, is one 

of the most common forms of intervention 39, 102. Despite the availability of technologies to 

support aged-related vision loss, many older adults never obtain LVAs or abandon them early after 

acquisition 103, thereby never fulfilling the potential of utilizing a device 89. The variability among 

reports of LVA abandonment is large. Just like for other ATs, a survey conducted by the Glaskow 

Eye Infirmary reported that 33% of patients never used their LVAs 104. Replicating these findings, 

Elliott et al. 105 surveyed 34 patients in England who had undergone a hospital-based LV program, 

whereby one third never used their aids at all. There are, however, other LVA abandonment data 

that diverge from the typical rate of 30% previously mentioned 92, 93 that are also used as a 

threshold to interpret abandonment. Without distinguishing among LVA types, 15% of devices 

prescribed were not still used (defined by reported as helpful or used in the past year) by 

individuals with LV in the U.S. Department of Veterans Affairs 50. In contrast to this 

comparatively low non-usage rate, and without distinction among LVA types, 80% of the patients 

engaging in a hospital-based LV program did not use their LVAs frequently (a term not defined by 

authors) 105.  

The reasons why patients with LV may or may not choose to utilize their LVAs can vary 

widely. Little evidence is available in this field because most studies that focus on abandonment 

are not controlled and/or randomized. Just like other ATs, LVAs non-use is complex because 

many factors are likely to be involved. Commonly-reported reasons for non-use of prescribed 

LVA include device-related factors, such as the limited magnification range and the poor 
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ergonomics of the device 106. As is the case for persons using ATs in general, a careful evaluation 

of individuals with LV is a required step in determining their need for assistive devices to 

enhance or maintain independence and QoL 107. It is well established that device users require 

manual dexterity and motivation 104 to gain the maximum benefit from LVAs. The amount and 

frequency of training in device use is a further important factor that may influence the 

abandonment rate 108. For example, a very high compliance rate was observed in a population of 

LV veterans, where training was considered as greater (average of 32 hours) 12 than was typically 

available in outpatient settings (only 10% of practitioners provided more than three hours) 106.  

Issues related to traditional out-patient rehabilitation and telehealth 

to deliver services 

The strategy of inpatient rehabilitation used in The Low Vision Intervention Trial study 

has indicated benefits of inpatient LV rehabilitation on self-reported visual function 32 but did not 

reflect standard outpatient LV rehabilitation. The traditional outpatient-based approach for 

delivering LV rehabilitation exhibits major disadvantages caused by transportation issues and 

low compliance with visual device training sessions 109. When patients fail to attend follow-up 

visits for instructions and training provided and/or do not comply with newly recommended 

LVAs, LV rehabilitation effectiveness may be seriously compromised 110. Using magnification 

devices to their fullest potential involves non-intuitive behaviour, such as adopting a very close 

working distance. Such strategies require instruction, training, and practice. Moreover, optimal 

LV device use requires a defined viewing angle, and an adequate eyeglasses correction, as 

needed. Finally, when patients experience important challenges using their visual aids at home, it 

may lead to frustration, discouraging them from returning for follow-up appointments 111. 
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LV rehabilitation providers (e.g., ophthalmologists, optometrists, LV rehabilitation 

therapists) often anticipate successful outcomes for the patients to whom they 

prescribe/recommende a magnification aid, yet most of the time they receive little feedback about 

actual device use by their users 112. LV rehabilitation services are mainly addressed at older 

adults, with 73% of patients being aged 65 and older 113. In addition to their vision impairment, 

they often exhibit comorbidities including age-related physical, cognitive, and psychological 

issues. Two-thirds of individuals with LV do not drive 113 and increasingly rely on their relatives 

for ADL and transportation. Travel to a clinic with LV providers becomes more and more 

burdensome, expensive, and time consuming for many patients and their relatives 114. All 

together, transportation issues and age-related comorbidities represent barriers to attending 

follow-up appointments that are frequently intended to provide training with visual aids. Given 

all these challenges, visual aid effectiveness is variable and reported non-use rates are high in 

some cases 50. The majority of reports about telemedicine among older adults documented 

benefits on behavioral outcomes, including compliance, self-efficacy, QoL, and economic 

outcomes 109. To the extent that most individuals with LV are older adults, these results are 

encouraging; yet, few studies have evaluated the potential of a video and audio platform for 

telehealth with LV clients. 

In recent years, telerehabilitation has received intensified interest in health care because it 

enables people to remain independent at home while receiving rehabilitation services via audio-, 

video-, and other communication technologies 115. Clinically, telerehabilitation embraces a range 

of rehabilitation services including prevention, assessment, monitoring, intervention, education, 

supervision, and counseling. So far, it has mainly been implemented in physical rehabilitation 

intended for patients with motor disabilities, most commonly with stroke, joint replacement, or 
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spinal cord injury 116. A systematic review focusing on telerehabilitation across various 

disabilities documented that 71% of the interventions were successful 117, thereby strongly 

contributing to evidence-based practice recommendations towards implementation of telehealth 

care intervention. Various benefits of remote on-line rehabilitation have been reported when 

compared to standard in-office intervention, including resolving transportation issues, optimizing 

follow-up sessions schedule and assessments of the patients’ environment. However, 

technological 118 and user-centered 118-120 challenges of such approach have also been mentioned. 

In ophthalmology, telemedicine has mostly found its application in the transfer of patients’ ocular 

images among clinicians for diagnosis and monitoring of ocular disease evolution, while fewer 

studies have documented telemedicine application to provide LV rehabilitation or to 

communicate directly with patients with LV 121. Meanwhile, the U.S. Department of Health and 

Human Services initiated the Goals of the Healthy People 2020 plan 122 that includes increasing 

the provision of vision rehabilitation services and the use of assisitive devices by people with a 

visual impairment. Following the same logic, through the Low Vision and Blindness 

Rehabilitation - National Plan for Eye and Vision Research 123, the National Eye Institute's 

strategic plan encourages developing rehabilitation programs and evaluating the most effective 

interventions for individuals with LV. Considering these recommendations, telerehabilitation 

addressed at this population needs to be further explored. 

Telerehabilitation: an alternative modality for low vision 

rehabilitation services 

Visual aids using video systems (e.g., smartphone, tablet) are widely used by people with 

a visual impairment, suggesting that they could be used to provide remote, Internet-based 

services (i.e., telerehabilitation) 124. Recently, a study on the usage of video systems for LV 
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documented that nearly half of 132 people with a visual impairment used a tablet device 124. The 

majority of these participants used a smartphone and about half used their camera and screen as a 

magnifier. Another study documented that the large majority of participants resided in the USA 

had access to a computer or handheld device (e.g., smartphone), and to Internet in their home, 

which potentially could be used to deliver telerehabilitation services 125. Given the progress with 

hardware and videoconference services, as well as the widespread availability of cellular and 

wireless Internet networks, the environment is favorable for persons with LV to benefit from the 

technologies, and for rehabilitation professionals to provide remote training on the suitable use of 

magnifying devices.  

Telerehabilitation has the potential to overcome several barriers over traditional in-office 

services and to generate improvement in visual function and other health-related outcomes 116. 

One review specifically pointed out that LV care could potentially be a field that takes advantage 

of tele-ophthalmology service 126. The main advantage of telerehabilitation consists in its 

potential to overcome transportation issues, particularly challenging in rural areas of 

geographically dispersed countries, such as Australia, the USA and Canada 110, 127. For people 

with LV living in rural regions, who have limited access to specialty clinics delivering LV 

rehabilitation services, therapists could remotely assess patients in their home environment in a 

more ecological way than the clinical setting, thereby delivering more personalized services. In 

addition, telerehabilitation has the potential to enhance rehabilitation modalities, developping 

new ways to interact with patients and designing new tasks and exercices for training in a 

controlled framework through the use of secure, maintream Internet-based communication 

technology (e.g., computers, smartphones and tablets). From a health cost-effective perspective, 

by maximizing the use of time and other LV service resources, this modality also has the 
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potential to improve efficiency over the expensive and time consuming issues inhenrent in 

standard in-office care.  

A Cochrane systematic review documented very few applications of telerehabilitation 

with persons living with LV and, at the time, there were no published outcomes 109. This review 

did not summarize any evidence on whether the use of telerehabilitation was feasible or a 

possible viable tool to remotely deliver rehabilitation services to individuals with LV. Several 

observational studies have highlighted the possible advantages and feasibility of delivering tele-

ophthalmology remotely but did not report on any study that specifically addressed remote health 

services for people with LV. Since then, a pilot study indicated promising outcomes confirming 

the feasibility and acceptability of training to optimize the use of handheld magnifiers in ten 

patients with LV via telerehabilitation in their home environment 128. Telerehabilitation was 

offered to novice users of handheld magnification devices who self-reported difficulties with 

reading, and found it challenging to return for follow-up training at their provider's office. 

Overall, telerehabilitation was successfully adopted by both the providers and older adults with 

LV in this study. These results are particularly encouraging and support the feasibility, 

acceptability, and potential value of LV telerehabilitation. 

Recently, the transportation cost and times investment using telerehabilitation, as a LV 

service modality, were investigated in veterans with visual impairment living in rural regions 114. 

This study supports LV telerehabilitation as an accepted, time- and cost-saving alternative option 

to traditional face-to-face (e.g., in-office or at home) sessions with LV providers. This reduction 

in the visually impaired veteran’s travel distance, time, and cost resulted in a 24% increase in 

access to LV rehabilitation over five years 129.  
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All these findings support and demonstrate the need for more focused research on 

telerehabilitation as a potential modality for LV people. However, among these studies, none 

have yet investigated the impact of LV telerehabilitation on QoL, few have explored the effect of 

this modality on functional vision in individuals using LVAs, and no randomized study has yet 

been conducted in this field. As part of the general understanding of the use of HMDs, the 

present research project addresses these gaps. The results of his thesis will help guide evidence-

based practice recommendations for telerehabilitation as a potential modality for people with LV. 

 

Objectives and hypotheses  

The aim of the present thesis is to explore factors that influence HMD use among 

individuals with LV, using eSight Eyewear as an example, and elplore the extent to which 

telerehabilitation training can be a feasible modality for LV services in this context. More 

extensively, the studies in this thesis address some fundamental unanswered questions about 

efficient training characteristics, and where and by whom the training should be conducted. This 

information provides us with insight into the factors that influence LVA use when rehabilitation 

practitioners intervene with patients. The results of this research highlight the unique experience 

of providing personalized training to HMD users through telerehabilitation, and contribute to the 

development of evidence-based assessment and training protocols to better meet the unique needs 

of individuals with LV. 

The thesis research is composed of three studies that: 1) investigate and synthesize 

barriers and facilitators influencing the use of magnifying visual aids through a scoping review to 

guide the subsequent cross-sectional and prospective studies; 2) identify which variables predict a 

change in device use among current HMD users using a cross-sectional design; and 3) develop 
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evidence-based practice recommendations regarding the feasibility of a telerehabilitation 

intervention on HMD users and study the effect of this modality on their device use and QoL. 

The different studies of the present research were conducted at the School of Optometry of the 

Université de Montréal, Montreal, Quebec, Canada. The protocol was reviewed and approved by 

the institutional review board of the Centre de recherche interdisciplinaire en réadaptation du 

Montréal métropolitain (CRIR# 1286-1217).  

Study 1: Scoping Review (Article 1) 

To effectively design studies focused on improving adherence to AT interventions, it is 

first necessary to gain an understanding of how adherence to AT should be conceptualized. The 

investigation of the factors predicting non-use of magnifying LVAs is important. Such insights 

have the potential to help clinicians identify patients at risk of device abandonment, and can 

provide evidence for interventions designed to improve adherence. As very little research has 

been conducted in this area, a scoping review functioned as a necessary starting point for 

synthesizing and reviewing prior research in a systematic and rigorous manner to clarify future 

research. To the best of our knowledge, no other review has so far focused on factors related to 

magnifying LVAs use.  

The aim of Study 1 was to investigate and synthesize what is already known about the 

barriers and facilitators that effect the use of HMDs and other magnifying visual aids. This study 

was the first step in a series of studies exploring factors related to discontinuation of head-

mounted displays, a new class of magnifying low vision aid where device (non-)use has not yet 

been explored. An overview of the determinants of non-use of AT has categorized factors related 

to the person (e.g., depression or anxiety), assistive device (e.g., device weight or size), user’s 

environment (e.g., perception of stigma), and intervention (e.g., absence of technical 
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support) 98,99. Using the same paradigm it was hypothesized that some of these factors, common 

to adherence and the AT field, are also associated with the (non-)use of HMDs and other 

magnifying visual aids. To summarize the extent, range, and nature of research regarding the 

categories that are associated with LVA (non-)use, a scoping review was conducted, using the 

following online databases: Embase, MedLine, Cochrane, ERIC ProQuest CINAHL, Trip 

Database and NICE Evidence. A combination of key words and MeSH terms was used based 

upon the identified core concepts of the research question: low vision, assistive technology and 

adherence. Inter-rater reliability for the selection process was considered acceptable (kappa = 

.87).  

Study 2: Cross-sectional approach (Article 2) 

The Study 2 focuses more particularly on the eSight HMD because the changing 

landscape of AT for LV spurred by mainstream advances in mobile, wearable and virtual 

technologies has highlighted the need to better understand how use of these technologies in the 

real world. The Wittich-laboratory participated in a multicenter prospective trial that investigated 

the effect of HMDs on 51 novice eSight Eyewear users for three months. Overall, visual ability, 

ADL and reading showed greatest benefit with device use 76. Currently, little is known about why 

some individuals experience them as a success while others decide not to use them in the long-

term. One of the goals of the research project was to identify which variables predict a change in 

device use among current eSight owners. It was hypothesized that variables that were previously 

found to be related to magnifying LVAs in the literature (Study 1) were replicated as predictors 

of abandonment of use in the specific context of this HMD. 

Participants were recruited among eSight HMDs users from the eSight Corp (Toronto. 

Canada). Using a cross-sectional design, participants completed a 45-minute survey online, in 
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English. The eligibility criteria were minimum age of nine years, ownership of an eSight device 

for at least two months following the 1-month training period provided by the company, the 

ability to access the Internet and to read and write English. Informed consent was obtained from 

all participants when they clicked on a web page link. For minors, the consent was obtained 

through their parents. 

In the context of our analyses, discontinuance in device use was defined as a participant 

reporting non-use of the device in the previous three months for any task 111 . The outcome was a 

binary variable, the levels are used in past three months (utilization) vs. did not use in past three 

months (discontinuance). The survey was composed of 94 questions selected/developed 

according to their ability to evaluate factors related to the use and discontinuance of use of the 

device and the QoL in connection with using eSight Eyewear. Variables included in this survey 

have been shown to influence magnifying LVA use according to Study 1. These variables were 

classified into four families: personal (demographics, general health, ocular condition, LVA 

experience, material resources and psychological variables explored by the PIADS), device-

related (objective, such as eSight version type, QUEST score; and subjective variables such as 

general discomfort, headache), environmental (social environment such as living arrangement, 

family/friends encouragement; and physical environment) and interventional (LV rehabilitation 

experience, training and follow-up service). 

Study 3: Prospective approach (Articles 3, 4 and 5) 

To overcome transportation issues identified in the literature, innovative internet-based 

communication technology presents itself as a potential solution for rehabilitation services. 

Despite the growing interest in telerehabilitation, very little research has been conducted with 

people with LV, and the absence of evidence-based practice recommendations may explain the 
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limited payment reimbursement mechanisms for remote services. However, evidence from a 

randomized controlled study of telerehabilitation for LV documenting changes in patient 

outcomes after telerehabilitation, could be used to support policy development and 

implementation programs that help provide payment to cover this type of intervention. 

Using a randomized controlled trial design, the main goal was to conduct a feasibility 

study of administering several LV rehabilitation training sessions via telerehabilitation using an 

Internet-based video platform in participants with visual function loss, due to any ocular 

condition, using their eSight Eyewear at home. As secondary goals, it was determined if 

personalized intervention through telerehabilitation can help to reduce discontinuance for HMDs 

and improve QoL. In addition, other previously identified predictors of magnifying LVA use 

(i.e., experience with LV rehabilitation services, family/friends encouragement, physical 

environment) and eSight Eyewear use (i.e., other people’s reaction while participants use their 

eSight device) were explored. It was hypothesized that personalized LV rehabilitation through 

telerehabilitation was a feasible (accessible and acceptable) modality to train individuals with LV 

to use their eSight device at home, reduce discontinuance and improve QoL. 

This was a parallel two-arm pilot randomised controlled study which consisted of training 

individuals with LV in the use of eSight Eyewear when engaging in ADLs. The experimental 

intervention entailed a series of personalized LV telerehabilitation sessions with a LV 

rehabilitation specialist, focusing on the functional aspects of using eSight. The control 

intervention consisted of the current self-training standard provided by the device vendor eSight 

Corporation. Individuals with self-reported LV aged 18+, who were able to communicate in 

English or French, had a tablet, desktop or laptop computer with internet access, and recently 

bought (< one month) or were renting an eSight Eyewear device were included. Current device 
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users who had owned their eSight device for more than one month (and have therefore completed 

the eSight eSkills User Guide), as well as those self-reporting other severe sensory impairments 

that may interfere with communication, were excluded.  

 

Contributions  

 

Autorship. The next section summarizes the authors' contributions for each of the articles that 

were the subject of this thesis. For all the studies of the present research project, protocols were 

designed and developed by Marie-Céline Lorenzini, M.Sc. and Prof. Walter Wittich, PhD. Dr. 

Anni Hämäläinen's collaboration provided expertise on the use of a statistical method relevant to 

Study 2 of this research project.  

Contributorship. The research project was possible thanks to the involvement of the following 

individuals: Patrice Dupont, librarian at the School of Optometry of the Université de Montréal, 

for his participation in the planning, development and implementation of research strategies for 

the Study 1; Pauline Bouchard, M.Sc. student at the School of Optometry of the Université de 

Montréal, for her collaboration for the screening of the articles for the Study 1; Rob Hilkes, Vice 

President of Clinical and Regulatory Affairs at eSight corp (Toronto. Canada); eSight clients who 

have assisted as research volunteers for Study 2 and Study 3 of the present research project; Prof. 

Aaron Johnson, PhD., for his advice on the choice of statistical analysis methodology in Study 3; 

Ms. Claire Fréchette, the LV therapist involved in Study 3; Jonathan Jarry, M.Sc. and Karine 

Elalouf, M.Sc., were research assistants of the Visual Impairment and Rehabilitation Laboratory 
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of the School of Optometry at the University of Montreal for the Study 2 and Study 3. The 

initials of the authors and other contributors' names are used in this next section. 

Article 1. Factors related to the use of magnifying low vision aids: A scoping review 

MCL identified the research question, collected relevant studies, selected inclusion and exclusion 

criteria, and charted the data. PD was involved in the planning, development and implementation 

of research strategies for the Study 1; MCL and PB independently screened titles and abstracts, 

and then full-text articles against the eligibility criteria. MCL collated, summarized, and reported 

the results. MCL was responsible for interpreting the data as well as writing the manuscript. 

MCL and WW, reviewed, corrected and revised the manuscript.  

Article 2. Factors related to the use of a head-mounted display for individuals with low vision  

MCL designed the survey online and was responsible for data collection. Data analyses, 

interpretation of the results and drafting of the manuscript were performed by MCL. English 

translation of questionnaires, letter of introduction of the study and consent form were edited by 

JJ. Participants were recruited among eSight HMDs users by RH. This manuscript benefited from 

the statistical expertise of AH for the use of logistic regression method. Revision and amendment 

of the present article were performed by MCL, AH and WW.  

Article 3. Measuring changes in device use of a head-mounted low vision aid after 

personalized telerehabilitation: Protocol for a feasibility study 

The present protocol was drafted by MCL. English translation of questionnaires, letter of 

introduction of the study and consent form were edited by JJ. No acquisition and analysed of the 

data were managed at this point because this article is a protocol. The present article was 

critically reviewed and amended by MCL and WW.  
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Article 4. Impact of a personalized telerehabilitation program on the use of head- mounted low 

vision aid for individuals with visual impairment: A randomised prospective feasibility study 

The protocol of Article 3 has been partially reproduced for Article 4 to publish the results of the 

feasibility part of the study. MCL conducted the study, acquisition and analysis of the data. 

English translation of questionnaires, letter of introduction of the study and consent form were 

edited by JJ. Recruitment was initiated by RH, whereby he sent and letter introducing the study to 

inform clients of the opportunity of participate in the research project. CF enrolled participants, 

carried out their initial evaluations and provided telerehabilitation training for experimental group 

only. KE phoned to the participants of the experimental group to complete a satisfaction survey. 

MCL drafted the manuscript. Revision and amendment of the present article were performed by 

MCL and WW. 

Article 5. Assessing changes in quality of life after personalized telerehabilitation in users of a 

head-mounted low vision aid 

The protocol of Article 3 has been partially reproduced for Article 5 to publish the results of the 

QoL part of the study. MCL conducted the study, acquisition and analysis of the data. English 

translation of questionnaires, letter of introduction of the study and consent form were edited by 

JJ. CF enrolled participants, carried out their initial evaluations and provided telerehabilitation 

training for experimental group. AJ provided advice on the choice of statistical analysis 

methodology. MCL drafted the manuscript. MCL and WW critically reviewed and amended the 

present article.  
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Abstract 

 

Introduction: The decision process around the (non-)use of assistive technologies is 

multifactorial. Its determinants have previously been classified into personal, device-related, 

environmental and interventional categories. Whether these categories specifically apply to the 

use of magnifying low vision aids was explored here, using this classification. Methods: A 

scoping review (Embase, MedLine, Cochrane, ERIC ProQuest, CINAHL, NICE Evidence, Trip 

Database) was conducted to summarize the extent, range, and nature of research regarding the 

categories that are associated with low vision aid (non-)usage. A combination of key words and 

MeSH terms was used based upon the identified core concepts of the research question: low 

vision, assistive technology and adherence. Inter-rater reliability for the selection process was 

considered acceptable (kappa = .87). A combination of numerical and qualitative description of 

21 studies was performed. Results: Studies report high variability rates of people possessing 

devices but not using them (range: 2.3%-50%, M=25%, SD=14%). We were able to replicate the 

conceptual structure of the four categories that had previsouly been identified with other devices. 

Age, diagnosis and visual acuity demonstrated contradictory influence on optical low vision aid 

usage. Change in vision, appropriate environment, consistent training, patient’s motivation and 

awareness of low vision services, emerged as contributor factors of use. Conclusion: This review 

provides evidence that clinicians should not rely on traditionally available clinical factors to 

predict device use behaviour. Worsening vision and low motivation appear as predictors of 

device non-use and should be considered from the clinician's point of view. Education about 

potential facilitating factors and promotion of innovative care are strongly encouraged.  
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INTRODUCTION 

The ability to be living independently in their own home and community has been 

reported as a major priority by individuals with a disability [1]. Independent living is strongly 

encouraged by health providers and policy makers in order to reduce social expenses [2]. In this 

context, assistive technologies might be considered as tools facilitating disability self-

management to maintain independence and quality of life. Technology users want to be able to 

use the device to the best of their ability; however, in reality, acceptance of assistive technologies 

may be challenging. In recent decades, given rapid technological development and advancement, 

several studies have been performed in the field of assistive technology (non-)use and have found 

that the decision-making process of whether a person with a disability uses or abandons their aids 

is likely multi-factorial [3-5]. In the specific context of low vision, rehabilitation can be 

associated with improved visual ability and an increase in functional status. Just like other 

assistive technologies, low vision aids aim to increase autonomy and enhance quality of life. The 

prescription of magnification devices is one of the most common forms of intervention [6, 7]. 

Magnifiers are commonly handheld, head-mounted devices or spectacles with convex lenses to 

magnify objects and intend to facilitate the reading of small print at near or of details at far [8]. 

With the growing aging population, it is expected that the number of individuals with a visual 

impairment increases over the coming decades [9]. It is urgent to gain a better understanding of 

the mechanisms explaining the (non-)use of low vision aids, in order to improve their success 

rate, the benefits gained, and their cost-effectiveness. (Non-)use is a complex subject to study 

because many factors are likely to be involved. It is well known that, to gain the maximum 

benefit from low vision aids, device users require manual dexterity and motivation [10]. 
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However, our knowledge about (non)-use rates and the factors specifically related to the (non-

)use of magnifying low vision aids remains limited.  

    The reasons why clients with low vision may or may not choose to utilize their low vision 

aids can vary widely and the variability among reports of device abandonment is large. Without 

distinguishing among low vision aid types, 84.5% of devices prescribed were still used (defined 

by reported as helpful or used in the past year) by individuals with low vision in the U.S. 

Department of Veterans Affairs [11]. In contrast to this high usage rate and without distinction 

among low vision aid types, only 20% of their patients participating in a hospital-based low 

vision program used their low vision aids frequently (a term not defined by these authors) [12]. 

     An overview of the determinants of assistive technology non-use in general has 

previously been classified into four categories: reasons related to the individual (e.g., depression 

or anxiety), to the device itself (e.g., device weight or size), to the user’s environment (e.g., 

perception of stigma), and reasons related to the intervention with the device (e.g., absence of 

technical support) [13, 14]. Using the same paradigm, it is probable that some of these same 

categories common to adherence and the assistive technology field are also associated with the 

(non-)use of magnifying low vision aids. The investigation of the factors predicting non-use of 

low vision aids is important. Such insights can help clinicians to identify patients at higher risk of 

device abandonment, and can provide evidence for interventions designed to improve adherence. 

Moreover, to the best of our knowledge, no other review has so far focused on factors related to 

magnifying low vision aid use. Therefore, it was decided to conduct a scoping review on factors 

related to magnifying low vision aid (non-)use, building on an existing classification of assistive 

technology non-use in general. 

 



 65 

MATERIALS AND METHODS 

     Here, it was conducted a scoping review, instead of a systematic review, in order to 

rapidly map and analyse the extent and nature of studies about magnifying low vision aids. This 

approach has previously been enhanced by healthcare researchers to provide increased relevance 

to the clinical environment [15], and is especially appropriate in specific practice areas of 

research for which only a limited amount of information has been published [16]. For our team, 

this was the first step in a series of studies exploring factors related to discontinuation of head-

mounted displays, a new class of magnifying low vision aid where device (non-)use has not yet 

been explored. Following the systematic step-wise methodology laid out by Arksey and 

O’Malley [16], their guidelines were used to examine and summarize the volume, range, and 

nature of research activities and findings regarding categories of factors associated with 

magnifying low vision aid usage. This 5-step process was followed, which required us to a) 

identify the research question, b) identify relevant studies, c) select inclusion and exclusion 

criteria, d) chart the data and e) collate, summarize, and report the results. 

    Identify the research question 

Previously, four categories of factors relevant to device use have been identified: they are 

personal, AT-related, linked to the user’s environment and intervention-related [13]. The same 

categories have also been associated with adherence to medical interventions. Thus, this scoping 

review answers the following question: Are these previously identified categories of factors, that 

have been shown to be related to device use in general, also associated with the use of 

magnifying low vision aids? 

    Identify relevant studies 
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Searches were conducted using the following online databases: Embase, MedLine, Cochrane, 

ERIC ProQuest CINAHL, Trip Database and NICE Evidence, limited to English and French but 

without limitation on publication dates. The databases were searched up to October 2018 and 

each database was queried since its earliest available date. The starting point (year) of Embase 

search was 1974, 1946 for MedLine, 2005 for Cochrane, and for CINAHL, Eric ProQuest, NICE 

Evidence and Trip Database « all dates » option was selected. A combination of key words and 

MeSH terms was used (see Supplementary Tables S1 for MedLine; S2 for Embase; S3 for 

Cochrane; S4 for Eric ProQuest; S5 for CINAHL; and S6 for Grey literature research strategies), 

and based upon the identified core concepts of the research question: (1) Low vision; (2) 

Assistive technology; and (3) Adherence. The three concepts were searched individually and 

were then combined together: Low vision AND Assistive technology AND Adherence. The main 

investigator (MCL) and a research assistant independently screened titles and abstracts, and then 

full-text articles against the eligibility criteria (see below). Inter-rater reliability (kappa) was 

calculated for agreement between the two screeners when sorting articles, (first sample extracted 

from the titles and second sample extracted from abstracts and entire article) and was considered 

acceptable with a kappa value of 0.87. 

    Select inclusion and exclusion criteria 

Through an iterative process with the literature about (non-)use of low vision technologies, 

inclusion and exclusion criteria were defined. Different inclusion criteria were applied between 

the first and second screening, whereby articles that were not about low vision aids were 

excluded during the first screening and articles that were not about magnifying low vision aids 

and that did not address (non)-use were excluded during the second screening. It was difficult to 

find the relevant literature about magnifying low vision aids in the initial research because 
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“magnification” is not a MeSH term; therefore, the search terms were chosen to be more global to 

include all literature on low vision aids. Once the search was complete, a refinement was 

implemented to exclude all articles on non-magnifying devices during the second screening. 

For the purpose of this study, the full-text review included studies focusing on (1) low vision, (2) 

magnifying aids and (3) (non)-use, regardless of research methodology. Magnifying low vision 

aids refer to all systems enabling an enlargement of the image, with or without optical 

components or refractive system, whatever their distance of use and activities for which they are 

intended. The category of low vision aids studied here includes telescopic devices for distance 

tasks; handheld magnifiers and stand magnifiers (e.g., closed circuit television systems) for near 

tasks; and head-mounted-displays for both near and distance tasks. Other systems not involving 

optical lenses but enlarging the image, such as software integrated into a desktop or tablet 

computer or smartphone were also included. The terms “technology use” in this study was 

defined in various ways, including adoption, adherence, acceptance or compliance. In parallel, 

“technology non-use” here refers to abandonment, rejection, underutilization, non-acceptance or 

non-adherence. The population of interest consists of individuals with low vision without 

restriction of age or visual pathologies. Literature about magnifying low vision aids consisting of 

both peer-reviewed articles and grey literature where (non)-use was central to the assessment 

(main or secondary objective) were selected. In contrast, this scoping review excluded studies 

involving sensory substitution or mobility (e.g., cane or sound tools), as well as articles in which 

only satisfaction or performances with magnifying low vision aid components were the focus. A 

flow chart of the study exclusion process is shown in Figure 2. The terminology “patients” was 

used for individuals with low vision as it globally refers to health care and is consistent and 

suitable for a rehabilitation context.  
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Figure 2. –  Flow chart of study selection process 

 

Charting the data 

A charting form was developed by the first author to retrieve the following data from the selected 

studies: author(s), year of publication, methodology, design, population, sample size and 

characteristics of the participants, type of magnifying low vision aids, (non-)use measurement, 

usage rate, theoretical frameworks and categories of factors related to magnifying low vision aids 

use (see Supplementary Table S7). 

Initial search within Embase, MedLine, ERIC ProQuest, 
CINAHL, Trip Database, NICE Evidence

n = 2324

Articles for first screening
(Titles and Abstracts)

n = 1993

Articles for second screening
(Full-texts)

n = 237

Articles excluded because
they were not about

low vision aids
n = 1756

Articles excluded because
they were not about

magnifying low vision aids
n = 46

Duplicates excluded
n = 331

Selected articles
n = 21

Articles excluded because
(non)-use was not studied

n = 170
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Collating, summarizing, and reporting the results 

By incorporating the guidelines published by Colquhoun et al. [15] as well as Sandelowski [17], 

the first author conducted a qualitative and numerical description, whereby the quantitative 

analysis focused on the characteristics of the studies (year of publication, design, 

sample/population). A qualitative description presents data to answer the scoping review 

question. The four previously presented categories of personal, device-related, environment and 

intervention were initially chosen [13, 14]. However, if a new category should emerge, based on 

information that would not fit these existing four categories, it would be reported as a new 

category. Then, each time an item was identified in articles selected, it was placed in one of the 

four pre-determined categories in the appropriate column of the charting form. 

RESULTS 

1. General findings 

Study characteristics 

The publication dates of the 21 selected studies ranged from 1974 and 2017. Observational 

studies (e.g., chart reviews or clinical service descriptions) represented 86% while 14% were 

intervention studies. Cross-sectional data collection was most frequent, representing 62%, 

compared to 38% for using a longitudinal design. Two randomized controlled trials were 

identified. Sample size varied between n = 11 and n = 343.  

 (Non-)usage rate 

    Studies on (non-)use of magnifying low vision aids exhibited high variability rates of 

participants owning/having devices available but not using them (range: 2.3% - 50%, M = 25%, 

SD = 14%). It is important to highlight that results from separate studies cannot be directly 
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compared, in part, because these studies did not focus on the same devices, they defined (non-

)use in different ways, and measured it differently and at different moments in time. Thus, to 

attempt to present the results in a more cohesive way, low vision aids were categorized according 

to the working distance that characterizes their use. While studies focusing on low vision aids in 

general reported a nonuse rate ranging from 14.6% to 36% (M = 21.9, SD = 7.7) [11, 18, 19], 

those involving mainly near low vision aids exhibited a non-use rate between 2.3% and 46.72% 

(M = 20.5, SD = 10.6) [8, 10, 20-28], whereas the one study using distance low vision aids 

recorded a non-usage rate of 50% [24]. Some of the studies indicated that distance low vision 

aids were characterized by a very high rate of rejection as compared to near low vision aids. For 

instance, one study using closed-circuit television systems recorded a very good acceptance rate 

but telescopes were characterized by a very high rate of rejection (non-specified) [27]. 

   Proportionally, the most prescribed low vision aids were for near tasks. For example, one of the 

studies reported that 89% of their patients were issued with low vision aids to assist near vision, 

whereas only 4% patients were issued with distance low vision aids, while 7% were issued with 

both [10]. Interestingly, one study explored the usage of near devices, which are the most 

abandoned; of the 33% of the near devices that were never used, 53% were hand-held, 28% were 

spectacle-mounted and 19% were stand magnifiers [10]. As mentioned above, the definition used 

by the authors to describe the (non)-use is important. For this scoping review, a range of 

definitions used to characterize (non)-use was established that are discussed in the next section. 

Definition of (non-)use. 

    The clearest question that defined (non-)use of magnifying low vision aids was asking 

participants: “Have you used the device?” or specifying: “Have you used your devices 

consistently” [26,p.30 ]. In general, actual use was defined as a binary variable (yes/no question) 
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[20, 28, 29]. In one study, assistive technology use was measured as the reported total number of 

devices used, based on a given list of devices, wherein the authors aggregated all the information 

into a sum score [30]. Some authors applied a more refined and precise definition of (non-)use 

whereby device abandonment could be defined as no-use in the past three months [8] or in the 

past year [31], or as interrupted usage during the past year [31]. Non-use was defined as irregular 

use averaging less than twice per month [18] and as no use in the previous four weeks [21]. 

Quantitative details referred to: how long the device was used [22], the frequency of use [8, 10-

12, 18-21, 23, 26-28, 32, 33], the duration of use [8, 11, 20, 21, 23, 26, 27] at one time [20], per 

day [23, 31] or the longest time of continuous use [21], the last time a device was used [11], or 

the average use [26]. Implementing a more functional approach, participants were asked to 

manipulate the device to prove that they continued using it [22]. Demirkilinc et al. [28,p.982] 

used the definition of Nilsson et al. [34] of “not treatment success” as a condition “when the 

patient does not find an aid beneficial and does not use it to solve one or more visual problems”. 

More comprehensively, the use of low vision aids for reading was categorized at several levels of 

success whereby the determination of levels involved four factors: the degree of helpfulness in 

the reading task, the frequency of use, the duration of use, and the improvement in reading ability 

[11]. In the same way, Rosenbloom [25] defined usage as the extent to which a low vision patient 

continues to use a low vision aid and the extent of its use in his/her life. In summary, a large 

variety of terms referring to non-use can be found in the literature (also see Supplementary 

Table S7). 

2. Categories of factors reported as related to (non-)use of magnifying low vision aids  

Personal category  

Demographic factors 
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    Personal characteristics such as gender, age, and education, were studied by several 

authors in order to establish if they have the potential to influence and predict the (non-)use of 

magnifying low vision aids. Although a consensus was not always observed, the studies provided 

different insights. Regarding gender, it was found that females were more likely to use assistive 

technology after the provision and after one year following the provision [30]. However, in 

another study the authors indicated that gender was not significantly related to the perceived 

benefit of a magnifying low vision aid [20]. As far as age is concerned, several studies did not 

reveal any significant relation to low vision aid use [10, 11, 30, 31], nor was age an indicator of 

successful device use [20]. One study indicated that there was no evidence for low vision aids to 

be less frequently used by older patients [12]. In contrast, other studies highlighted that age was a 

risk factor for not using a magnifying low vision aid; it appeared that increasing age was a factor 

in decreasing compliance. For instance, Demirkilinc et al. [28] stated that 73% of their patients 

who were 65 years old or younger used their low vision aid. In contrast, only 47% of their 

patients older than 65 years used their devices. Similarly, Watson et al. [31] indicated that those 

under the age of 74 reported the most success with their device use. Other authors came to the 

same conclusion; however, they revealed that age could not be used as a reliable predictor of 

patient satisfaction or of eventual benefit [10]. Moreover, individuals with more education were 

more likely to use assistive technology initially, and education was significantly linked to change 

in the use of assistive technology over time, whereby those with more education showed a 

tendency to reduce the number of devices used over one year [30]. Other authors affirmed that 

lower education was not a contributing factor of device abandonment [29]. Finally, one study 

concluded that none of the demographic characteristics were significantly different between those 

who had abandoned a device and those who had not [8].    
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Physical factors 

    Physical factors were defined as characteristics such as: diagnosis, type of visual field 

deficit, duration of vision loss, visual acuity, global change in vision and functional and 

physiological issues. 

 The effect of diagnosis on the use of low vision aids had been studied by several 

authors, with divergent conclusions. Some did not detect a statistically significant difference in 

the usage rate across diagnostic groups [11, 28, 31]. However, for other authors etiology 

constituted a predictive factor related to device compliance. For instance, McIlwaine et al. [10] 

concluded that patients with non-macular disease tended to have lower compliance rates than 

patients with macular disease; however, they highlighted that etiology could not be used as a 

reliable predictor of patient satisfaction or of eventual benefit. It appeared that the type of visual 

field deficit was considered as a consistent predictive factor related to low vision aid compliance, 

whereby several authors observed that patients who had a documented loss of non-central visual 

field were significantly more likely to have abandoned their magnifying low vision aid [8, 26, 

33]. One study reported that duration of vision loss on low vision aid compliance was positively 

related with low vision aid use at the delivery time and after one year, with an even stronger 

relation after a one-year period than initially [30]. Visual acuity was an important factor, and its 

link to device use has been studied extensively; however, divergent conclusions emerged from 

this scoping review. Some authors indicated that the patients' visual acuities were related to the 

compliance rate; for example, decreasing visual acuity might decrease compliance without visual 

acuity being used as a reliable predictor of patient satisfaction or of eventual benefit [10]. 

Interestingly, for these authors, visual acuity could not be used as a reliable predictor of patient 
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satisfaction or of eventual benefit. In contrast, for others, visual acuity was not statistically related 

to continued use [11, 28].   

Global change in vision appeared as a factor related to perceived benefit of low vision 

aids use and motivation to use these aids [24] and was largely considered as a predicting factor of 

magnifying low vision aid usage. When vision was worse (decrease in visual acuity or general 

loss in vision), it appeared that usage rate was lower [8, 11, 25]. Two studies highlighted that 

when vision was much worse, aid use also decreased. However, the authors indicated that device 

use was improved when vision was improved or declined, and when it remained stable, device 

usage remained constant [20, 26]. 

Finally, among the other factors influencing success in magnifying low vision aid usage, 

functional and physiological issues such as degree of residual vision [25], fixation and focusing 

problems [24], and general age-related health changes or poor health were reported as 

relevant [25]. Interestingly, from a functional perspective, one study highlighted that when 

comparing subjects with different levels of disability (evaluated by a visual function 

questionnaire) at the beginning of device acquisition, those with a lower level of disability 

maintained a high level of use, suggesting that the level of disability did not appear to be 

predictive of (non)-use [18].  

Psycho-social factors 

 Psycho-social factors make reference to various aspects in which magnifying low vision 

aids might impact on the individual’s internal state, they refer to: perceived effectiveness, 

adaptability, self-esteem, confidence, and motivation. 
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For a device to be used, it must be perceived as effective to the one who uses it and 

provide some level of benefit. In this section, benefit makes reference to what extent the device 

meets the needs of its user, and concerns both occupational factors, referring to activities of daily 

living, and functional factors, making reference to more general near or distance tasks. Benefits 

of low vision aids might be seen as a substantial solution to a variety of needs, including reading, 

writing, and money management [35]. Moreover, the number of tasks that a patient was able to 

accomplish with a device was associated with perceived success [19, 20]. Feeling more 

competent and productive was a major factor influencing device usage [32]. Moreover, some 

studies point out that certain devices could encourage their use for new additional tasks beyond 

those initially anticipated, which could be considered as a signifier of success [35]. Indeed, it was 

estimated that 42% of the devices were used for additional tasks, with an average of two new 

tasks per device [11]. Similarly, Copolillo et al. [35] were interested in characteristics leading to 

successful low vision aid use decision-making, and highlighted the importance of experiencing 

positive appraisals of devices and discovering unexpected advantages. Intuitively, when the user 

failed to effectively realize a task with a device, the chances of abandonment increased [8]. It is 

important to highlight that, even if participants had abandoned their devices because they did not 

completely meet their needs, they recognized how much the device served them [26]. 

Adaptability is defined here as the ability to adjust to one's visual disability, to develop 

new strategies, to involve coping mechanisms to face the challenges of visual disability. In this 

scoping review, adaptability appeared to substantially affect magnifying low vision aids use. For 

example, Copolillo et al. [35,p.310] made reference to “adjustment to low vision disability”, 

involving different components, such as experiencing emotional reactions to having to abandon 

desired activities, making psychological and logistic adjustments, and maintaining independence. 
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Similarly, other authors investigated factors influencing success or usage failure and concluded 

that psychological and emotional adjustment to life with a visual impairment were considered 

success indicators [25, 26]. Interestingly, one study revealed that assistive technology users with 

visual impairments showed a statistically higher level of adaptability versus those with another 

sensory or with motor impairments [32]. In the majority of the cases reported, developing new 

strategies and skills influenced usage success; however, this was not always the case. For 

example, Bachofer [26] indicated that some users developed other strategies for the period when 

visual access was problematic, they felt that their coping skills were strong enough that the low 

vision aids use was not deemed necessary.  

Self-esteem and self-confidence were considered by some authors as key to success in the 

process of magnifying low vision aid use [32]. Moreover, confidence in assistive technology and 

placing high personal value on optical devices had been reported as a successful user's 

characteristic [26].  

Motivation emerged as one of the main psychological factors, having received the most 

attention in the reviewed articles, and was influenced by intrinsic need as well as the 

presence/absence of depression. In this scoping review, studies that focused on motivation, 

agreed in their reports about its substantial influence on the use of optical low vision aids. Some 

authors indicated psychological reasons for the non-acceptance or discontinuation of an optical 

low vision aid, such as poor motivation and depression [24, 25]. Elsewhere, motivation was 

associated with success [32]. Moreover, for a user to use a device, it was necessary not only that 

s/he had identified its utility but also the need to use it. These two components were considered 

as fundamental [24, 26, 28]. 
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Other personal factors 

Use of several low vision aids. Other material resources closely related to device non-use or 

discontinuation relate to the use of another or other device(s) to complete the task [8, 11, 31]. The 

number of low vision aids owned was not related to successful or continued device use [20]. 

Combination of personal factors. A specific combination of personal factors previously cited 

could represent a predictor of the participants’ confidence about device use. According to 

Bachofer [26], device users were statistically more confident about magnifying low vision aid use 

if they were male, had better central vision, and had used optical devices for a longer period of 

time. However, no direct comparison between these factors and the rate of use was made. 

Although a classification was used to make distinctions among the main categories related to the 

use of low vision aids, certain complex factors are influenced by overlap among categories as 

well as their interactions. This overlap is demonstrated in more detail in Figure 3. For example, 

satisfaction towards device use may be interpreted both as within the personal and the device 

categories. Satisfaction is reported here globally, without any distinction of specific components 

(i.e., performance, ease of use, service provided, counseling). Few of the selected studies 

revealed information about the users’ global satisfaction with their devices. Using the Quebec 

User Evaluation of Satisfaction with Assistive Technology questionnaire to assess user’s 

satisfaction [36], Burton et al. [32], stated that participants generally reported medium to high 

satisfaction with their assistive technology. Also, the number of tasks that a user was able to 

accomplish and the frequency of use had been associated with perceived success but not duration 

of use [20]. Interestingly, despite using a device, users may not necessary be satisfied by using it. 

Indeed, among patients who used their low vision aid, only 30% were satisfied [28]. Along the 

same lines, another study exhibited a significant reduction in patient satisfaction after 18 months, 
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compared to the initial three months. Yet, disability was reduced from the low vision aid 

acquisition, the use of devices remained high, and there was no substantial change in device use 

for the same time period [18]. 

 

 

Figure 3. –  Classification of categories influencing the use of magnifying low vision aids. 

Figure 3 displays the factors involved in the use of low vision aids use according to the selected articles of 
this scoping review. The most frequently mentioned contributing factors are underlined. 
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Device category  

Factors in this category refer to objective and subjective components of the device. 

Objective aspects make reference to intrinsic parameters of the device such as: dimensions, 

weights, ergonomics, quality, effectiveness, and maintenance. Subjective aspects define extrinsic 

parameters involving the habits or the judgment of the user such as: frequency and duration of 

use, design/appearance, or ease of use. 

Objective device-related factors  

    Types, dimensions, weight, design/ergonomics, quality of the device, technical 

performance and price may be considered as facilitators or barriers. Two studies indicated that 

low vision aid type was relevant because distance low vision aids were characterized by a very 

high rate of rejection as compared to near low vision aids [24, 33]. Dimension and weight were 

considered as challenges to successful device usage. Indeed, limits of low vision aids use were 

reported for devices characterized as too big, heavy, or as taking too much space [10, 35]. 

Another reason for discontinuing use were the ergonomics [11]. Rinnert et al. [27] indicated that, 

of approximately one fifth of non-used low vision aids, one of the responsible reasons was 

impractical handling of the device. Another reason related to the ergonomics was cited by Chan 

et al. [24] and concerned five of 30 participants who decided not to use a microscopic system 

because of the uncomfortable short working distance between the reading material and the eye. 

The quality of the device was also a predictor of the (non-)use, whereby 17% of participants 

abandoned their device because of a defective lens that interfered with use [8]. Technical 

performance was mentioned in some studies and corresponded to the functionality that a device 

may have, depending on the nature of its technical components. One of the main reasons reported 

by users who had abandoned their device was that the magnifying power was too low [11]. The 
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cost of the device and its maintenance were important factors mentioned as potentially impacting 

the usage but they were not extensively studied [29]. Maintenance is not only related to the 

device but also to the intervention and may be analyzed as a more complex combination of 

factors belonging to two categories (i.e., device and intervention categories). 

Subjective device-related factors  

     The way in which the device is used is intimately related to the user's lifestyle. It appeared 

that the frequency of low vision aid use was a good indicator of its perceived benefit [28]. 

However, for other authors the duration and frequency of use did not represent a success 

predictor [20]. Reasons for discontinuing usage also related to dislike of the design and 

appearance [11]. Magnifying low vision aids characterized as awkward [26, 35] or with a 

cumbersome appearance [33] were often abandoned. The ease to use a device is an intuitive 

indicator. Demirkilinc et al. [28] stated that 29% of the patients who obtained a low vision aid, 

but never used it had done so because the devices were not practical, a finding replicated by 

Bachofer [26]. Additionally, magnifying low vision aids continued to be abandoned due to time-

consuming manipulation [33]. In the context of children with low vision, device features that 

were not adapted to their age, represented a barrier [19]. The place where users keep their device 

was considered as an indicator of successful use (i.e., reachable versus inaccessible) [20]. 

Maintenance, as well as professional or follow-up services were classified in a combination of the 

device and the intervention categories. The fact that a device had been lost or broken and had not 

been replaced was one of the reasons for not using magnifying low vision aids [26].  

Social acceptance and fear of stigmatization can be related to the psycho-social impact of 

the device on the user and is another example of overlap. They might be considered part of 

device (subjective factors), personal (psychological), and environment (society) categories. Little 
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information was found within the reviewed studies. In one study, magnifying aid users were 

characterized by having a high social acceptance of their devices [26]. Surprisingly, Copolillo et 

al. [35] reported that the literature did not document fear of stigmatization as a major concern for 

older adults; however, this fear constituted one of the reasons for not using devices by younger 

adults [26]. 

Environmental category 

    Environmental factors refer to the immediate personal social circle (e.g., caregivers, 

family and friends), the larger-scale social environment (e.g., at the societal level), as well as the 

physical environment (e.g., urban or home architecture, outside and interior infrastructures). The 

social circle is probably the most frequently solicited support environment by the visually 

impaired person, and includes individuals who are most familiar with the person’s needs. 

Resource exchange refers to a well-established, informal network of families, friends and people 

with low vision [35]. It has been demonstrated that having a supporting individual in the home 

was significantly related to use of the low vision aids [11, 31], where the probability was 1.9 

times higher of continued device use [11]. The majority of study participants across publications 

referred to the family as a support system; however, some also acknowledged the potential 

negative effect on autonomy by relying on family instead of independent action initiated by the 

person with a visual impairment. For example, some individuals were pressured into getting a 

device by their family members without really wanting it [8].   

     The extended social environment can also potentially impact on how a person will use a 

technological aid. Its effect can be a facilitator as reported by Burton et al. [32]. When asking the 

question, "What have been the biggest keys to your success with assistive technologies?" one 

user commented, "It's about taking recommendations from other very important 
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folks"  [32,p.104]. In parallel, the impact of society can induce the opposite effect; for example, 

Bachofer [26] reported a form of stigmatization induced by student’s mockery, causing 

abandonment of the low vision aids. Interestingly, a recent randomized controlled trial exhibited 

no negative peer comments for children experimenting with iPads as a mainstream device at 

school [19]. 

Physical barriers to device training represent another cause of potential non-use. 

Infrastructure, such as limited access to transportation, appeared to limit the ability to receive 

training with a device [29]. Lack of supplementary materials to facilitate device use, such as a 

reading desk, was also a limiting factor, highlighting the importance of equipment and 

appropriate installation for the optimal device use home [8]. In some cases, although lighting 

needs were assessed in the clinic, they could also be problematic if the user was unable to 

maintain and control the optimal illumination level at home [31]. These non-optimal lighting 

conditions should all the more to be taken into consideration, as a fifth of low vision aid non-use 

was caused by unsatisfactory illumination [27]. In addition, with the use of mainstream devices, a 

connected environment becomes indispensable. For example, in the context of the use of an iPad 

by visually impaired children in school, a lack of access to the Internet had been reported as a 

major barrier [19]. 

Intervention category  

 For a device to be disseminated to the user, practitioners / professionals must be aware of 

the existence of the device, and be able to identify the needs of their patients in order to direct 

them towards the most beneficial magnifying low vision aid. It seems obvious that appropriate 

devices assured continuous use [35]. Yet, Copolillo et al. [35] observed that a certain number of 

professionals lacked awareness of optical low vision aids as alternative solution and did not 
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discuss low vision devices with their patients nor oriented them towards low vision rehabilitation 

services. It appeared that maintaining positive interactions between the patient/client and low 

vision health care professionals were essential in the process of acquiring and incorporating low 

vision devices. Negative health care experiences, unmet device needs, poor knowledge of 

devices, and delays in obtaining an appointment were considered as barriers to magnifying 

devices use [35]. 

 When an individual starts to use an assistive technology, s/he should undergo the correct 

provision process, training in its use and installation in the specific environment or context. 

Proper instructions about the use and maintenance of the device by the clinician or any provider 

appeared as essential to enhance the use of a device [23]. Indeed, one fifth of non-used low vision 

aids were abandoned, in part, because the prescribing practitioner failed to provide 

instructions [27]. Innovative therapeutic education strategies are increasingly used in visual 

rehabilitation. For example, the impact of a video program, explaining ocular disease and 

treatment solutions and optical devices, on knowledge and willingness to use the devices have 

been explored and the authors concluded that the video program had a clinically small but 

statistically significant impact on use [29].  

 After initial and basic instructions, training emerged as an important component for 

magnifying low vision aid users. Indeed, 50% of users felt training was somewhat to extremely 

important and was very critical of how care is provided and how monitoring is ensured. [32]. 

According to McIlwaine et al. [10], 50% of patients were not satisfied with the service they 

received, of which 25% requested more training in the use of their device, and about 50% wanted 

follow-up appointments. However, in another study 75% of participants preferred to have access 
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to a setting where they could try out on their own different devices and ask question, rather than a 

specific group or individual training session [32].  

The duration and frequency of training seemed to be predictors of a high level of 

compliance. Some authors suggested that a higher degree of training could be related to 

successful low vision aids use [31]. For example, a very high compliance rate was observed in a 

population of low vision veterans, where most of them received more than 20 hrs of training and 

more than 20 hrs of practice in the use of their devices at the clinic. Among these veterans, 95% 

stated receiving enough training and practice [11]. In another study, the authors highlighted that 

health services providing intensive training in optical device use achieved a higher level of 

compliance. These same authors concluded that a mean to improve service may be operated by 

employing additional providers specifically trained to teach low vision patients how to optimize 

the use of their devices [10]. Finally, frequency of use was a better indicator of perceived benefit 

from low vision rehabilitation [20]. Clinical training is the most commonly reported intervention 

type, but for ecological reasons, some authors highlighted the importance of transferring learning 

from the clinic to the home when attempting to incorporate optical low vision aids into the daily 

routine [35]. Finally, neither the number of visits to the clinic nor the place where the device was 

provided constituted factors of success [20]. However, others observed that, although some users 

may be disappointed by their device, the use of magnifying low vision aids was more frequent by 

those who had attended a low vision clinic [12], whereas benefits from attending the clinic were 

reported by 89.5% of patients and 81% of patients were regularly using low vision devices [20]. 

DISCUSSION 

The purpose of the present scoping review was to map the literature on factors related to 

magnifying low vision aids (non-)use, building on an existing classification of assistive 
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technology non-use in general [13, 14]. As expected, the previously established four categories 

(personal, device-related, environmental and interventional) were well suited for the 

classification of the factors that emerged from our review, whereby the most frequently reported 

category consisted of factors related to the personal characteristics of the device users. 

Expected and present findings  

Personal category  

Demographic factors have been identified in this review as conflictingly influencing low 

vision aid (non-)usage. The effects of age, gender, and education were reported in the selected 

studies in an inconsistent way. In parallel to some demographic factors identified here as 

contradictorily influencing low vision aid (non-)usage, the influence of age was also reported in 

the literature in an inconsistent way. Advanced age of the users represented one of the predictors 

for non-use. For example, Zammitt et al. [37] had identified that referral at an early age 

represented a factor likely to positively affect device use. It appeared that elderly patients were 

more likely to have general associated health problems and limited dexterity skills, which 

impacted on low vision aid use. However, in other studies, age had not been associated with 

(non-)use of devices [38]. Leat et al. [39] did not find a relationship between age and perceived 

benefit of low vision aids use as a measure of success. 

Regarding physical factors, the effects of diagnosis, visual acuity, and visual fields deficit 

on the use of low vision aids had been studied by several authors and divergent conclusions 

emerged. One study looked at the effect of duration of vision loss on device compliance and 

reported it to be positively related with low vision aid use. Change in vision appeared as an 

important factor related to device use, whereby, when vision was worse low vision aid use was 
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decreased. As reviewed here, it seems that a consensus was not always observed regarding 

conclusions related to etiology. Indeed, while some authors considered ocular diagnosis as a 

predictor of use [40], others reported that etiology did not affect the continued use of devices in 

patients with diabetic retinopathy, glaucoma, optic atrophy, myopia, and retinitis pigmentosa, as 

well as in patients with macular degeneration [34].  

Considering psycho-social factors, very little information was obtained regarding the 

social acceptance of low vision aids, and findings about stigmatization did not entirely converge. 

However, psychological factors were explored in different ways through functional competence-

efficacy, adaptability, self-esteem, confidence, and motivation, having been reported as predictors 

of use. Motivation and adaptability are certainly the main psychological factors, having received 

the most attention in the reviewed articles and appearing as substantially affecting magnifying 

devices use. In line with these findings, literature exploring assistive devices use in other 

disabilities highlights that the functional competence or efficacy with the device is an important 

issue. If in general an assistive technology fails to improve function, it will probably be 

abandoned [41]. Regarding the psycho-social factors, many reasons for abandonment of assistive 

technologies are reported, but among the important reasons identified by the users, appearance 

remains a major concern [42]. Negative terms evoked by users, such as the fear to feel 

“dehumanized” or to appear “freaky” qualified their discomfort. Several studies related to low 

vision aid use in general and not necessarily related to magnifying systems, highlighted the 

importance of the motivational and need factors. Series of focus groups, conducted by the 

National Eye Institute (NEI) in the U.S. in 2001 [43], identified that patient motivation was one 

of the barriers to follow through on referral. Healthier psychological status and higher motivation 

at the time of rehabilitation were associated with better outcomes [44]. Along these lines, 
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Overbury et al. [45] found that success with low vision aids was positively associated with 

present need for activities requiring vision. When the assistive technology was well integrated 

into the users’ own life, device users felt grateful, and when they considered the device as a 

physical extension of themselves, the acceptance was described as internal [46]. Surprisingly, 

23% of the general low vision aids prescribed were found useful at home [40]. Acceptance is 

compromised when a person accepts the assistive technology only when there is a need and when 

it is a means of carrying out activities of daily living [47]. Psychological factors, such as 

adaptability, were also highlighted by several authors; coping strategies influenced acceptability 

of an assistive device, they referred either to personal adaptation, or active modification of the 

environment [48].  

Device category 

Design and appearance emerged as predictors of use, and devices whose appearance was 

judged negatively by their owners were mainly not used. Several studies converged in the 

conclusion that ease of use is another major factor. Devices perceived as awkward are likely to be 

abandoned [49]. In parallel to theses subjective aspects identified in the present review, the 

difficulty in operating the device and its maintenance were reported as major barriers for assistive 

technology use in general [50]. Regarding the objective aspects, dimension, weight and 

ergonomics emerged here as challenges to successful low vision aid usage. In line with this 

conclusion, assistive technologies that feel heavy or defective were not being used [49]. In this 

scoping review, low vision aid type mattered since distance devices were characterized by a very 

high rate of rejection as compared to near devices. However, this findings needs to be considered 

with a grain of salt, given that only one study reported a nonuse rate for distance low vision aids. 

Proportionally, low vision aids for near tasks were the most prescribed because near vision 
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activities, such as reading, are the main reason for consultation in low vision rehabilitation. 

Patients used more microscope than telescope systems because they had a greater need for near 

vision tasks in their daily lives, and also because telescope systems may present problems of 

focusing and fixation at a certain level of magnification [24].  

Environmental category 

Regarding environmental factors and, more specifically, the users’ social circle, the 

majority of the selected studies referred to the family as a support system. Having a helper at 

home was significantly related to use of the low vision aids. Parallels in the literature have been 

reported whereby parental involvement has been shown to be a statistically significant predictor 

of device use. For example, high school students having a visual impairment with parents 

involved in several parent meetings or participating in training sessions were more likely to use 

assistive devices in comparison to those whose parents were not involved [51]. Similarly, 

Zammitt et al. [37] found that a lack of involvement of the child’s teacher and parent negatively 

affected device use. However, the influence of family did not seem to easily replicate as 

Overbury et al. [45] found that success with low vision aids in general was not positively 

associated with the degree of family support. While this scoping review provides little insight 

about social acceptance, previous reports indicate that stereotypes maintained in society and the 

media in general might negatively influence the use of assistive devices [52]. Various studies 

indicated that fear of stigma and marginalization is implicated in the process of deciding when 

and under what conditions to use low vision aids [53, 54]. Change in personal competencies 

suggested by the use of an assistive technology may have the potential to trigger negative social 

judgments and affect its acceptability [55]. Many of the studies selected here agree that the 

physical environment can represent barriers to device use. This scoping review shows the 
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importance of equipment and appropriate installation for the optimal use of devices at home, and 

that a lack of adapted materials/environment represents an important barrier. Limiting physical 

access to training represents an important cause of potential non-use as well. Similarly, 

transportation to and from device training was identified as a barrier [43]. Given that 

environmental barriers can indirectly limit the acceptance of an assistive technology, other 

authors insisted on the importance to assess physical environmental barriers in the home and in 

the outdoor environment [56].  

Intervention category 

 Among intervention characteristics, professionals lacked awareness of low vision 

rehabilitation services and types of available low vision aids are commonly reported as barriers. 

Negative interactions between the patient and healthcare professional represent another barrier to 

use in the context of the provisioning and attribution processes. Similarly, knowledge of and 

ability to communicate about a patient’s visual impairment might have an impact on positive 

response to using low vision aids [57]. It seems obvious that for a patient to access low vision 

services or appropriate devices, it is necessary to first be aware of their existence. However, not 

only are many adults unaware that they are eligible to receive low vision services, but they have 

limited knowledge about the varieties and types of available low vision aids and whether they 

may be of benefit. For example, individuals with low vision have very limited awareness of the 

benefits of additional lighting [58], while limited knowledge of both services and devices 

substantially contributed to the delay or absence of device acquisition [59]. Another barrier to 

referral was the length of time to obtain an appointment [43]. Yet, delayed introduction to devices 

negatively affected device use [37]. 
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Proper basic instructions and training about the use and maintenance of a device by the 

clinician or any provider appeared as essential to enhance the use of magnifying low vision aids. 

Interestingly, duration and frequency of training seem to be predictors of a high level of 

compliance and most of the selected studies agree that intensive programs increase device use. 

Similarly, training has previously been identified as an important aspect in the process of low 

vision aid use in the literature at large (i.e., not necessarily related to magnifying systems). For 

example, in different studies involving patients with visual loss due to complications of 

diabetes [60] or macular degeneration [34], training was considered as essential, and insufficient 

training negatively affected device use [37]. An increase in quality and quantity of training in 

device use had been identified as a potential correlate of successful low vision aid use [35]. 

Interestingly, in comparison with traditional low vision services, Shuttleworth et al. [61] argued 

the importance of an integrated approach to low vision rehabilitation with an emphasis on 

training. In view of the importance of training, the characteristics of the population are relevant. 

Indeed, older adults might experience difficulty transferring what they have learned in a clinic to 

their living environment [62]. Finally, to maintain relevant training specifically addressing the 

individual’s needs, regular follow-up was necessary, as failure to provide timely reassessment 

negatively affected device use [37]. While the present study did not find congruent conclusions 

related to the place where the individuals practice with their device, literature provides insights. 

In the context of young adults, school placement represented a statistically significant predictor 

of device use. For example, high school students with low vision attending residential schools 

were 1.8 times more likely to use assistive technologies than those not attending [51]. 
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Expected but absent findings 

 Interestingly, some anticipated factors such as quality of life, did not emerge in this 

scoping review. Although different psycho-social factors have been studied separately, they have 

not been related to each other so as to reflect quality of life more generally. Yet, in the same way 

as if an assistive device fails to improve function, or if quality of life is not improved or even 

declines, the device will probably be abandoned. For example, Day et al. [63,p. 34 ] stated that 

“an assistive device should promote good quality of life for the user to the extent to which it 

makes the user feel competent, confident and inclined (or motivated) to exploit life’s 

possibilities”. Taking into account quality of life, the Psychosocial Impact of Assistive Devices 

Scale (PIADS) [41] was developed specifically to assess this dimension of assistive technology 

use. It reflects the quality of life with three distinct subscales: competence, adaptability and self-

esteem, and is a reliable and valid tool that appears to have significant power to predict 

abandonment and retention.  

In the present study, the focus is on optical and non-optical magnifying systems. Most of 

the studies concerned near optical low vision aids, such as handheld and stand magnifiers. In 

contrast, very little information has been gathered about magnifying software. Yet, software has 

become more and more available with the digital development, and its use is widespread among 

individuals with visual impairment that are using computers. A preliminary search within online 

databases revealed articles about tablets and smartphones as low vision aids [64]; however, these 

articles were excluded from this scoping review because they were not associated with non-use 

but only focused on performance measure comparisons. Unexpectedly, taking the user opinion 

into account during the low vision aid selection process did not emerge as a factor. Yet, the 
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literature defending the need to include user input in the process of assistive device provision is 

abundant [41, 63, 65].  

Finally, the present scoping review focused on sophisticated devices requiring a certain 

budget. One expected major potential negative factor that did not appear in the selected studies 

was the expense related to the devices; yet, a series of focus groups [43] had identified the cost of 

visual aids as one of the major barriers to referral. More generally, cost has been identified as the 

primary barrier to acquiring all assistive technology, including low vision aids [66, 67]. In line 

with these findings, devices outside of low vision also faced this issue. It was speculate that the 

regional differences in third-party payer systems and insurance eligibilities across countries are 

partially responsible for why the topic of funding and device expenses is only discussed within 

the context of cost-benefit analyses but not within studies on device abandonment. 

Theories on the prediction of compliance behaviour 

Parallels have been found between the mechanisms influencing non-use of assistive 

technology and those influencing non-adherence with other medical interventions [68]. 

Adherence to healthcare treatments or intervention is complex involving multiple factors that 

interact and produce individual behaviors. Model-linked medication adherence interventions, 

such as the Theory of Planned Behavior, the Health Belief Model and the Medication-Taking 

Behavior Model [69-71] propose four influencing categories of factors related to the: person 

(e.g., self-efficacy, cognitive impairment, culture and ethnicity, stress, depression, comorbid 

conditions); health system (e.g., access to medication, care delivery approach); treatment (e.g., 

cost, regimen complexity, treatment duration) and environment (interpersonal influences, or 

information from friends, relatives). Although these categories are named differently, there is 
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large overlap in their content when compared to those identified here for assistive technologies 

and low vision aids [13, 14].  

Currently, more and more medical research is based on psychological theories in order to 

study and predict the adherence to and compliance with a specific treatment. The extent of theory 

use and intervention effectiveness in terms of adherence and clinical outcomes varied across 

studies. Interestingly, Livi et al. [72] used a health behaviour theory to predict non-compliance 

with daily disposable contact lenses replacement. Using the Theory of Planned Behaviour 

model [73], they showed that user’s perceived behavioural control and its subjective norms are 

two significant predictors of compliance behaviour. Regarding technology acceptance, The 

Technology Acceptance Model [74] and the Unified Theory of Acceptance and Use of 

Technology [75] are the models often employed to explain (non-)usage based on specific 

predictors. These two models are relevant but do not take into account biophysical, 

psychological, and contextual factors [76]. In this context, the biopsychosocial model of the 

International Classification of Functioning, Disability and Health [77] had been identified as a 

more comprehensive predictive model to determine the best match between person and 

technology [78]. Despite the increasing use of theories, more research testing theory-based 

interventions is necessary to add to the body of evidence in this field [79]. Indeed, only 18% of 

medical adherence interventions identified reported using a theory or conceptual framework for 

developing interventions [80]. In comparison, only 15% of the studies included in the present 

scoping review used a conceptual framework. Among them, the theories included were mainly 

borrowed from the field of health psychology, but were not directly related to prediction of 

compliance behaviour or potential to adopt a particular technology. Like in many medical 

interventions, it would be relevant and advisable to use theories, such as Health Psychology 
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Theories or those related to assistive technology models to explain the mechanisms underlying 

the use of low vision aids. 

Implications for rehabilitation 

The results suggest that clinicians should establish positive partnerships with patients for 

them to better be able to understand the necessity and expected effectiveness of the low vision 

rehabilitation services and devices as prescribed. It appears that acceptability of assistive 

technology is highly related to its characteristics and emphasizes the need for 

developing/enhancing collaborations between clinicians, researchers, engineers and industry in 

order to pool their expertise and efforts towards emergence of effective and appropriate assistive 

technologies accepted by the target population. These findings also suggest that clinicians should 

involve patient’s relatives more in the rehabilitation process. Health policy and healthcare 

providers should further support the deployment of evaluation and training in the patient’s home, 

providing individualized services, overcoming physical distance as a barrier, and promoting 

innovative intervention, such as telerehabilitation.  

Limitations and Next directions 

Several challenges in this scoping review were associated with the heterogeneity in terms 

of populations, low vision aids, adherence definition, adherence measurement, application of 

relevant theory in terms of independent variable selection, study duration, and presentation of 

outcomes. Regarding the populations, the reviewed studies mainly focused on older adults with a 

diagnosis of macular degeneration. Thus, it seems difficult to generalize to the entire low vision 

population. In terms of type of magnifying low vision aids, studies related to tablets and 

smartphones were mostly excluded because all except one did not included measures of non-use 
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or related factors. More information on the reasons for abandoning these technologies and 

comparisons with conventional low vision systems would provide a more complete view, 

especially as these current technologies are increasingly used as magnifying visual aids by the 

visually impaired population [64, 81]. Given their multi-functionality, it will be interesting to 

observe how non-use will eventually be defined for these devices, as they may be used for some 

activities in an adapted format (e.g., enhanced contrast) and for other functionalities without 

adaptations (e.g., music). Moreover, it was difficult to isolate magnifying devices during the 

review because some studies included magnifying low vision aids exclusively while others did 

not. In these cases, the specific information extracted on magnifying low vision aids was 

compromised. Several challenges were associated with the design of the studies. In the majority, 

self-report was the main measure of low vision aid use. However, indirect measures can involve 

some degree of assumption that a participant has used the device, leading to a potential 

overestimation of utilisation, thereby reflecting response bias. Further, few of the studies were 

longitudinal with follow-up assessments of usage rate, and very little information was available 

about changes in magnifying low vision aid (non-)use over time. Despite the limitations, we were 

able to identify and summarize a large number of predictors. This scoping review repesents the 

first step, in the context of exploring factors related to discontinuation of head-mounted displays, 

a new class of magnifying low vision aid, used both at near and distance, for which we do not yet 

have insights about which factors may be related to their non-use. Both a cross-sectional study 

and a prospective trial are ongoing to determine whether similar variables are involved. 
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Conclusion 

When studying the factors that affect the non-use of low vision aids, through an existing 

classification in four categories, it was possible to replicate the same classification of personal, 

device-related, environment and intervention categories to the specific context of magnifying low 

vision aids. Although a categorical classification was used, there was a dynamic interconnection 

among the four categories influencing the use of such devices. Certain complex factors are 

influenced by overlap and interactions among categories. We hope that our work will assist 

clinicians in their efforts to identify patients that are unlikely to utilize their low vision aids, and 

overcome their barriers to device acceptance. We aim to provide evidence for optimal 

rehabilitation service provision to the low vision population designed to reduce device non-use 

and to improve the patients’ quality of life. The fact that magnifying low vision aids and medical 

interventions, in general, share the same categories influencing patients’ behaviour suggests that 

strategies applied to enhance adherence of a treatment might be useful to reduce non-use of low 

vision aids. More complete descriptions of interventions and the linkages between specific 

intervention components within a theory framework are the next logical steps.  
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Abstract 

Introduction: The decision-making process around the (non-)use of assistive technologies is 

multifactorial. The goal of the present study was to identify which factors predict or correlate 

with the use of a head-mounted magnification device for low vision (eSight Eyewear), by 

applying this multifactorial paradigm in order to tailor low vision rehabilitation interventions to 

reduce device abandonment. Methods: Using a cross-sectional design, participants were 

recruited from 567 eSight Eyewear owners to complete a 45-min survey online including 

questions from standardized questionnaires classified into four families: personal, device-related, 

environmental and interventional. Using current device use/non-use as a binary outcome, logistic 

regression analyses were performed to identify the variables that predicted the highest percentage 

of variance in eSight use. Results: The 109 (19.2%) respondents with complete data had a mean 

age of 47.7 years (SD=25.4, range: 9-96), 51% self-reported a central visual impairment. The 

final regression model alternatives accounted for 84.7%, 68.7%, 83.7% and 64.7% (Nagelkerke’s 

pseudo R2) of the variance in eSight use. The most consistently predictive variables of sustained 

device use across models were: higher scores on the Psychological Impact of Assistive Devices 

Scale (PIADS) and the Quebec User Evaluation of Satisfaction with assistive Technology 

(QUEST) scale, and participants’ lack of experiencing headaches while using the device. 

Conclusion: None of the traditional clinical variables (demographics, ocular or general health), 

or low vision rehabilitation experience was predictive of sustained use of a head-mounted low 

vision display. However, the administration of standardized device-impact questionnaires may be 

able to identify device users that could benefit from individualized attention during low vision 

rehabilitation provision to reduce the probability of device abandonment.             
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INTRODUCTION 

Assistive technologies (ATs) are provided to increase the level of independence and 

function when engaging in activities of daily living (ADL), thereby promoting quality of life 

(QoL) [1]. Several studies recognize the strong association between needs and AT use and also 

the direct link between types and frequency of AT use and the type and severity of disability [2-

4]. However, despite the functional and evidence-based benefits of AT use, the literature shows 

high rates of, and various reasons for, AT abandonment. The present study examines this 

phenomenon specifically in the context of a head-mounted magnification device for low vision 

(LV) because the majority of investigations so far have been conducted in disabilities other than 

visual impairment, or with LV devices that are not head-mounted. A person with low vision is 

defined as someone having difficulty to accomplish visuals tasks, even with optimal standard 

refraction, and having the potential to enhance his/her ability to perform these tasks using 

compensatory visual strategies, such as low vision aids and environmental modifications [5, 6]. 

In general, considering groups with various disabilities and device types, most authors 

report data that converge around an AT abandonment rate of 30% within the first year [7-9]. In 

the context of physical medicine and rehabilitation, Sugawara et al. [10] reported an 

abandonment rate of 19.4% for mobility ATs, such as wheelchairs or canes. In the context of LV 

rehabilitation, involving a wide range of low vision aids (LVAs, e.g., electronic canes, braille 

systems, electronic enhancement systems), the abandonment rates vary widely from 2.3% to 50% 

(Mean=25%, SD=14%) [11]. Health Psychology Theories, such as the Theory of Planned 

Behavior, the Health Belief Model and the Medication-Taking Behavior Model [12-14] were 

used to explain the determinants that can influence the likelihood of adherence to medical 

intervention to eventually anticipate and improve it [15, 16]. These models were then used to 
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make parallels between the mechanisms and variables influencing non-use of assistive 

technology or LVAs and those influencing non-adherence with other medical 

interventions [11,17]. Most researchers agree that AT abandonment is best viewed as 

multifactorial, being the outcome of a complex interaction of four main families of variables: 

personal (e.g., age, sex, diagnosis, expectations, motivation, health or disability evolution, etc.); 

device (e.g., weight, design, appearance, features and performance, etc.); environment (e.g., 

social support, physical barriers, etc.); and intervention (e.g., instruction and training, follow-up 

service, etc.) [18, 19]. The same families of variables were replicated in the context of 

magnifying LVAs. Fifteen percent of the included studies used a conceptual framework for 

developing their research. Among them, the theories included were mainly borrowed from the 

field of health psychology, but were not directly related to prediction of compliance behaviour or 

potential to adopt a particular technology [11]. The Technology Acceptance Model [20] and the 

Unified Theory of Acceptance and Use of Technology [21] are the models most often employed 

to explain (non-)usage based on specific predictor variables. These two models are relevant but 

do not take into account variables such as biophysical, psychological, and contextual factors [22]. 

In contrast, the bio-psycho-social model of the International Classification of Functioning, 

Disability and Health (ICF) [23] has been identified as a more comprehensive predictive model to 

determine the best match between person and technology [24] and would be consistent with the 

four families of variables previously identified. 

It is, however, possible that the effect of variables differs among the various types of 

technologies available. One of the first head mounted displays (HMDs) was the Low Vision 

Enhancement System, a device that demonstrated its effectiveness in adults [25, 26] and in 

children with LV by improving visual acuity, contrast sensitivity and control of ambient 
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light [27]. Later, after considerable technological evolution, allowing them to become smaller and 

lighter, different HMDs (e.g., Jordy, Flipperport, Maxport and NuVision) had been compared 

with traditional optical LVAs (e.g., magnifiers, closed circuit television, telescopic systems) [28]. 

In this context, the importance of training for the use of HMDs were demonstrated for distant and 

intermediate vision compared to traditional LVAs. With the massive evolution of new 

technologies, mobile and wearable devices combining immersive or semi-immersive systems, 

such as virtual reality, have grown considerably and become more and more available for LV 

rehabilitation [29]. A recent trend has been towards portable HMDs, such as eSight Eyewear, a 

semi-immersive system, providing handsfree magnification and contrast enhancements at all 

distances, using digital image processing and real time video technology enabling users to scan 

through a wide-field image by responding to their head motion [30]. 

Currently, when purchasing eSight Eyewear, the users are provided with the eSkills User 

Guide [31], a self-training program developed by eSight Corporation. It provides instructions and 

exercises (e.g., modules on reading at distance and near, writing, and general viewing strategies) 

for device users, intended to increase their competence and familiarity with the device, and has 

been shown to be effective by improving visual abilities such as reading [32]. Systematic clinical 

evaluations of such devices remain rare. Recently, a multicenter prospective trial 

(NCT02616900) investigated the effect of HMDs on 51 novice eSight Eyewear users for three 

months. Overall, visual ability, ADL and reading showed greatest improvement with device 

use [32]. Currently little is known about why some individuals experience them as a success 

while others decide not to use them in the long-term. The main goal of the present study was to 

identify which variables predict a change in device use among current eSight owners. It was 

hypothesized that the four variable categories (personal, device-related, environmental and 
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interventional) that have been previously identified in the literature, in line with the bio-psycho-

social model of the International Classification of Functioning, Disability and Health [23], to be 

related to magnifying LVAs would be replicated as predictors of abandonment of use in the 

specific context of this HMD. 

METHODS 

Definitions and Terminology  

In the context of magnifying LVAs, definitions reported in the literature have not been 

harmonized; non-use was mainly defined as a binary variable (yes/no question) [33-35], was 

defined along measurable quantitative scales (start date, duration, frequency of use) [35-39], or 

qualitative observations (“asked to manipulate the device to prove that they continued using it” as 

defined by these authors) [37]. Some authors applied a more refined and precise definition of 

(non-)use whereby device abandonment could be defined as no use in the previous four 

weeks [38], or in the past three months [40] or discontinuation during the past year [41]. 

Therefore, in the present study, it was decided to use the past three months as the defining limit 

for usage. Moreover, as suggested by Lauer et al. [42], it was decided to replace the negative term 

“abandonment” with the more neutral term “discontinuance”. 

Participants and Recruitment 

Ethical approval was provided by the Health Institutional Review Board of the Université 

de Montréal (#17-102-CERES-D), and the project adhered to the tenets of the Declaration of 

Helsinki for research with human participants [43]. Participants were recruited among eSight 

HMDs users from the eSight Corp (Toronto. Canada). They were users of second (eSight 2) or 

third generation (eSight 3) Eyewear which differ slightly in weight, ergonomics and quality of 
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the image. The current users were directly contacted by the eSight company via email to 

introduce the possibility of participation in this study, indicating the website link to access the 

survey. The company mentioned that the study was conducted independently, the company 

would not have access to any identifying information of the participants, and would not 

participate in the collection and analysis of the data. Additional recruitment was conducted 

though an announcement on YouTube via a low-vision-specific channel (The Blind Life: 

https://www.youtube.com/watch?v=VWzVucl7Xh8&t=101s) that focuses on visually impaired 

assistive device users. The eligibility criteria were minimum age of nine years, ownership of an 

eSight device for at least two months following the 1-month training period provided by the 

company, the ability to access the Internet and to read and write English. Informed consent was 

obtained from all participants, when they clicked on a web page link. For minors, the consent was 

obtained through their parents. 

Design  

Using a cross-sectional study design, participants completed a 45-minute survey online, in 

English, with servers located in Canada (https://www.hostedincanadasurveys.ca/), conforming 

with the national Tri-Council policy. Before its launch, the survey was pilot-tested by four 

individuals, one with normal sight to confirm content consistency and general accessibility, 

followed by three visually impaired individuals to confirm accessibility with technologies, one 

with JAWS screen reading software and two using ZoomText magnification software.  

Demographics 

Participants’ data on sex, age, country, living arrangement, main cause of vision loss, 

visual field deficit as well as employment/study, educational, perceived general health and vision 
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status were collected. Participants were asked whether over the previous three months they felt 

their overall health and vision had stayed the same, improved, or deteriorated. They were also 

asked about having another sensory, physical, memory or cognitive impairment and, if 

applicable, asked to indicate the type and onset of the impairment. 

Outcome measures 

In the context of the analyses, discontinuance in device use was defined as a participant 

reporting non-use of the device in the previous three months for any task [44].  The outcome is a 

binary variable, the levels are used in past three months (utilization) vs. did not use in past three 

months (discontinuance). The survey was composed of 94 questions adopted from two 

quantitative standardized questionnaires (PIADS [45, 46] & QUEST [47]) and one questionnaire 

specifically developed for this study, containing open and closed-ended questions (detailed 

below). These questionnaires were selected/developed according to their ability to evaluate 

factors related to the use and discontinuance of use of the device and QoL in connection with 

using eSight Eyewear. Variables included in this survey have been shown to influence 

magnifying LVA use according to a scoping review [11]. These variables were classified into 

four families: personal (demographics, general health, ocular condition, LVA experience, 

material resources and psychological variables explored by the PIADS), device-related 

(objective, such as eSight version type, QUEST score; and subjective variables such as general 

discomfort, headache), environmental (social environment such as living arrangement, 

family/friends encouragement; and physical environment) and interventional (LV rehabilitation 

experience, training and follow-up service). 
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Vision-Related Quality of Life measures 

To measure the QoL impact of AT in a standardized and objective way requires specific 

designed tools such as the Psychosocial Impact of Assistive Devices Scale (PIADS) [46]. The 

PIADS is a 26-item questionnaire that measures the impact of using ATs on QoL in populations 

of adults who have various forms of disability and medical conditions [48], and was originally 

developed to measure the effect of glasses and contact lenses on QoL in college students [49]. 

The PIADS was created from empirical explorations with qualitative research, rooted in the 

literature on personality research. Relying on the fact that the construct of self-esteem is based on 

feelings of competence in the activities of daily living [50] and that the construct of competence 

is associated with independence [51], the PIADS includes items that are associated with 

constructs such as perceived self-efficacy and personal control. The PIADS is a reliable and valid 

tool that appears to have very significant power to predict AD abandonment and retention [52]. 

There are three subscales: competence (e.g., productivity), adaptability (e.g., eagerness to try new 

things) and self-esteem (e.g., sense of power) that are included within the construct of QoL, and 

constitute at least a portion of this complex construct. For each item, the respondents must 

provide a score ranging from –3 (negative impact) to +3 (positive impact); the final score is the 

overall mean. The Quebec User Evaluation of Satisfaction with Assistive Technology (QUEST 

2.0) is a 12-items outcome measure that assesses user satisfaction with two components, Device 

and Services, with a wide range of ATs in a structured and standardized way [47]. The QUEST 

was inspired by the Satisfaction with assistive technology model [53], whereby the relations 

between the variables involved in the experience of satisfaction with assistive technology are 

represented within a linear general framework and satisfaction is conceived as a reaction to 

assistive technology provision. However, satisfaction is also conceived as a person's critical 
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evaluation of several aspects of a device, influenced by his/her expectations, perceptions, 

attitudes and personal values. Thus, considering satisfaction as a multidimensional concept with 

Device and Services as two underlying dimensions respectively related to assistive technology, 

the authors designed the QUEST 2.0 as a bidimensional satisfaction structure. It is a reliable and 

valid instrument for measuring outcomes in the field of AT [54]. The twelve items are rated on a 

5-point satisfaction scale grade (with one for "not satisfied at all" and five for "very satisfied"). 

Device (e.g., how easy it is to use your device), Services (e.g., the follow-up services, such as 

continuing support services, received for your device), and total QUEST score are calculated by 

averaging valid responses to assigned items (range 1 to 5).  

Factors related to use 

A questionnaire included in the survey (see Supplemental material S8), designed by the 

authors, was specifically developed to study the use of eSight Eyewear. It is a questionnaire with 

open and closed-ended questions whose main items refer to timing and frequency of use, nature 

of the task for which the device is used or abandoned, and reasons for discontinuation. It is 

composed of 40 items divided into five parts: Part 1 defines the use of eSight Eyewear (twelve 

items); Part 2 concerns eSight user’s characteristics (eight items); Part 3 refers to eSight use 

changes (six items); Part 4 concerns social and physical environment (six items); and Part 5 asks 

about training/intervention (six items). 

Statistical Analysis  

Descriptive analyses were performed on demographic variables. Continuous variables are 

presented as mean and standard deviation (SD), whereas categorical variables are presented as 

absolute (n) and relative frequencies (%). Differences in categorical data between the groups (e.g, 
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participants who used versus those who discontinued device use) were compared with the Chi-

square test. Differences in continuous variables between groups were evaluated with the Mann-

Whitney U test for skewed distributed data, and t-tests were used for normally distributed data. 

Analyses were based on an ecological approach in which variables were analyzed 

together. This approach assumed that discontinuance had a multifactorial origin, where the 

variables were interconnected. Logistic regression analyses were performed in order to highlight 

the variables that are predictive of eSight Eyewear use. The coding for dichotomous dependant 

variables for regression analyses was as follows: 0 (discontinuance) and 1 (utilization). From the 

94 questions of the survey, grouped into four “families”: personal, device, environment and 

intervention, 31 independent variables were initially tested (see Supplementary Table S9). There 

were 15 personal variables (age, sex, level of study, ocular diagnosis, the onset of eye disease, 

change in vision over time, health condition, other impairment, experience with video magnifiers, 

experience with another HMD type, current use of several LVAs, total PIADS score, ability to 

control usage of eSight Eyewear, the question whether eSight Eyewear is right for the user, 

people’s perception on whether the device owner should use the device); five device-related 

variables (eSight version type, QUEST score, general discomfort, presence of headache, and 

presence of eyestrain); seven environmental variables (living arrangement, who decided to buy 

eSight Eyewear, whether family helped with ADL, family/friends encouragement, people’s 

reaction while eSight is used, people’s perception on whether the device owner should use the 

device, physical environment interferences); and four interventional variables (LV 

rehabilitation experience, eSight training program completion, eSight training program is helpful, 

follow-up service satisfaction).  

Logistic regressions were performed to assess the effects of the above predictor variables 
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on the use vs. non-use of the device. The strategy used for logistic regression analyses (Figure 4) 

was based on variable membership in the four “families” and  performed in two steps: by first 

analyzing the effects of the most closely related variables (belonging to the same family), then 

moving on to associations of the least related variables (belonging to different families). The goal 

of Step 1 was to identify which variables within each family remained statistically significant 

when combined. These combinations were first made within sub-categories of variables (e.g., the 

device family was composed of two sub-categories: 1) objective variables such as eSight version 

type and QUEST score; and 2) subjective variables such as presence of general discomfort, 

eyestrain and headache), and then the variables that emerged as significant were combined 

overall within each family (Figure 4). Only variables that remained significant after this second 

combination were retained for Step 2 analyses. This approach was taken because the overall 

sample size of n = 109 was too small to allow for one overall model to be created with all 

variables entered at the same time. Therefore, this selection process was necessary to arrive at 

one final model that contained the smallest number of variables explaining the largest amount of 

variability. The goal of Step 2 was to combine pairs of families of variables (e.g., personal & 

device) using logistic regression in order to identify integrative models accounting for the highest 

percentage of variance in eSight use (higher Nagelkerke’s pseudo R2) (Figure 4). For models 

selected, the regression coefficient, odds ratio (OR), confidence interval for OR and pseudo R2 

were reported. 

For each analysis, age and sex were controlled to serve as reference variables and because 

the continuous age variable can improve the model estimation. The independent variables were 

entered in the model using a “forced entry” strategy. Statistical analyses involving Chi-squared, 

Mann-Whitney and t-tests were conducted with JASP version 0.8.4 (JASP, Department of 
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Psychological Methods University of Amsterdam, Amsterdam, The Netherlands). Logistic 

regression tests were performed with SPSS version 25 (IBM SPSS Statistics, Armonk, New 

York, USA). A P-value < .05 was considered statistically significant and P values between 0.05 

and 0.07 were considered statistical trends. 

 

Figure 4. –  Variables selection process 

Variables extracted from the survey grouped into sub-categories 
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RESULTS 

Participant Characteristics  

Over a recruitment period of five months, 567 individuals were invited by email to take 

part in the study. One-hundred seventy-four participants (30.7%) responded to the survey 

including 65 (11.5%) who answered partially and were excluded from further analyses because of 

missing data on the variables of interest. Of the 109 (19.2%) with complete data, 61 (54.0%) 

were females, with an overall mean age of 47.7 years (SD=25.4, range: 9-96) and 79 (73%) of 

whom resided in the USA. For self-reported main cause of vision loss, 51% (n = 56) indicated a 

central, 6% (n = 6) a peripheral, or 45% (n = 47) a general visual impairment (see Table 1). Of 

the 109 participants, 36% reported that less than six months had passed between the acquisition 

of the device and the current survey, between 6-12 months for 22%, 12-18 months for 17%, 18-

24 months for 11%, and  >24 months for 15% of the participants. Among reasons reported by all 

participants who no longer used the device, 29% were related to heavy weight, 21% reported 

discomfort, 13% were associated with poor image quality when using magnification, 13% 

concerned embarrassment, 8% referred to difficulty of use, 4% to device breakage, 8% reported 

inadequacy for their needs, and 4% experienced further vision deterioration, interfering with 

device use. Sixty-four percent of participants (n=70) were eSight 3 owners with the remaining 

being eSight 2 owners (n=39). Table 2 shows the distribution of participants for demographic 

variables according to whether they used or discontinued eSight use. Demographic variables did 

not differ between those who still used eSight Eyewear and those who did not, except for age (P 

= 0.026), with older participants being more likely to use eSight; and for the average consecutive 

time of use, indicating that participants using eSight over a shorter time period were more likely 

to have discontinued using the device (c2 (2) = 41.07, P < 0.001). A statistical trend for level of 
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study was noted as well, whereby those who used eSight were more likely to have higher levels 

of education than those who did not (c2 (2) = 5.23, P = 0.071). Overall, 17.4% (n=19) of the 

participants had discontinued their eSight use. Some P-values in Table 2 are reported as “No 

Value” (NV) as some levels of variables had no/very few responses. 

Table 1. –  Participant characteristics 

 

(n): number of participants 

 

 

 

48
61

79
30

56
Retinopathy of prematurity 5
Macular degeneration 4
Age-related macular degeneration 18
Ocular albinism 5

18
Achromatopsia 1
Retinal detachment 5

6
Glaucoma 1
Retinitis pigmentosa 3
Choroideremia 2

47
Diabetic retinopathy 5
Optic nerve atrophy 16
Cone rod dystrophia 7
Coloboma 4
Aniridia 2
Other 8
Unknown 5

(n): number of participants

Peripheral visual impairment 

General visual impairment 

Gender  (n)
Male

Female
Country  (n)

USA
Canada

Main cause of vision loss  (n)
Central visual impairment 



 

 116 

Table 2. –  Demographic variables and their relationship with utilization and discontinuance of use 

 

p value calculated with Chi-squared; NV means "No Value" because Chi-squared were no possible as some levels of variables 
had no/very few cases ; LV: low vision; *p value calculated with Mann-Whitney tests; **Please note that this variable was also 
include in the definition of the discontinuance group; Row discontinuance % calculated with: N discontinued/ (N discontinued + 
N continued) x100 

Mean (SD)
0.852

Male (n=48) 37 7 17 46
Female  (n=61) 46 10 7 54

NV
USA  (n=79) 61 12 16 72
Canada (n=27) 19 5 22 25
Other (n=3) 3 0 0 3

0.190
Retired (n=35) 29 3 9,000 32
Unemployed (n=17) 12 4 24 16
Student (n=24) 16 4 29 22
Employed (n=33) 26 5 15 30

NV
Alone (n=12) 10 1 8 9
Not alone (n=97) 72 17 19 91

0.071
Elementary (n=16) 10 6 38 15
Secondary (n=38) 33 5 13 35
Post secondary (n=55) 47 8 15 50

NV
Central (n=56) 45 6 13 51
Peripheral (n=6) 5 1 17 6
General (n=47) 33 10 23 45

0.503
Birth (n=43) 32 7 19 39
< 6 months ago  (n=2) 2 0 0 2
1-2 years ago  (n=2) 1 1 50 2
2-5 years ago  (n=13) 11 1 8 12
> 5 years ago  (n=49) 37 8 18 45

NV
Peripheral (n=13) 11 1 8 12
Central (n=41) 30 8 20 38
Both (n=45) 33 8 20 41
None  (n=10) 8 1 10 9

0.945
No (n=98) 74 16 17 90
Yes (n=11) 8 2 18 10

NV
No (n=104) 86 18 17 95
Yes (n=5) 4 1 20 5

NV
No (n=93) 69 16 19 85
Yes (n=16) 14 1 6 15

0.272
Poor (n=1) 1 0 0 1
Fair (n=9) 5 3 33 8
Good (n=42) 28 10 26 39
Very good (n=38) 32 3 8 35
Excellent (n=19) 16 2 11 17

0.001
eSight 2 (n=39) 24 12 33 36
esight 3 (n=70) 59 5 9 64

< 0.001
< half an hour (n=15) 4 11 78 14
Between 30 mn - 1 hr 
(n=33)

27 6 18 30

> 1 hr (n=61) 59 2 3 56
p value calculated with Chi-squared; NV means "No Value" because Chi-squared were no possible as some some levels of variables had no/very few cases ; LV: low vision

**eSigh consecutive time of use %

Raw 
discontinuance %

NV

Visual field deficit %

Other sensory impairment %

Cognitive impairment %

Motor impairment %

Health condition %

eSight version type %

Country %

Living situation %

Living arrangement %

Level of study %

Ocular diagnosis %

Eye disease onset %

Sex %

Variable
Utilization 

(n=90)
Discontinuance 

(n=19)
p value

Total participants 
(n=109)

Age in years (n=109)
50 (25) 36 (25) 0.026* 48 (25)
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Logistic Regression   

Step 1– Identifying the variables to be included in consecutive/integrative models  

The goal of Step 1 analyses was to utilize logistics regression to identify which variables 

within each family (e.g., personal, device) remained statistically significantly associated with 

device use when combined. These combinations were first made within sub-categories of 

variables (e.g., demographics, psychological variables), and then the variables that emerged as 

significant were combined overall within each family. Only variables that remained significant 

after this second combination were retained for Step 2 analyses (see Table 3).  

From the 15 variables that composed the personal family, health condition, the total 

PIADS score, the question whether eSight is right for the user, and people’s perception on 

whether the device owner should use the device were retained for consecutive analyses. From the 

five variables that compose the device family, only the QUEST score, presence of general 

discomfort and headache were selected. From the seven variables constituting the environment 

family, only Family/friends encouragement, people’s reaction and physical environment 

interferences were retained. Finally, from four variables that made up the intervention family, 

only the training program considered as helpful and satisfaction with the device follow-up 

service were retained for consecutive analyses (see Table 3). 
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Table 3. –  Consecutive logistic regression steps 

 
Personal model is shaded dark blue; Intervention model is shaded light blue; Device model is shaded grey; Environment model is shaded green; Personal-intervention model is shaded 
purple; Device-environment model is shaded orange; Personal-environment model is shaded beige; Device-intervention model is shaded red. 

Blank cells mean that the variable was not included in the model; (*) means that P [0.050-0.072]; * for P [0.010-0.049]; ** for P [0.001-0.009]; *** for P < 0.001.  

 

Table 3 presents the analyses process based on an ecological approach in which variables were analyzed together and selected from successive models (i.e., sub-category models, 
family models and integrative models). Step 1 was to identify which variables within each family remained statistically significant when combined. These combinations were first 
made within sub-categories of variables and then the variables that emerged as significant were combined overall within each family. The goal of Step 2 was to combine pairs of 
families of variables (e.g., personal & device) using logistic regression in order to identify integrative models accounting for the highest percentage of variance in eSight use. Four 
integrative models were obtained: personal-intervention, device-environment, personal-envrironment and device-intervention model. 

 

Variables selection from sub-category Models
Age
Sex
Level of study
Ocular diagnosis
Eye disease onset
Change in vision over time
Health condition 
Other impairment
Experience with magnifiers
Experience with another HMD type

Material resources Currently use of several LVAs

Total PIADS score * (0.016)
Ability to control usage of eSight 
eSight is right for the user * (0.034)

should use the device * (0.045)
Experience with LV services LV rehabilitation experience

Training program completion
Training program is helpful (*) (0.061)

Follow-up service Follow-up service satisfaction *** <0.001
eSight version type
QUEST score ***  <0.001
General discomfort ** (0.009)
Headache * (0.011)
Eyestrain
Living arrangement
Who decided to buy eSight
Family helps with ADL
Family/friends encouragements * (0.044) 
People's reaction ** (0.004)

should use the device 
Physical Environmental variables Physical environment interferences (*) (0.072)

Social Environmental variables

Training

Device-related objective variables

Device-related subjective variables

step 1: Identify the variables to be included in consecutive models.Sub-categories

Demographics

Ocular condition

General health

LVA Experience

Psychological variables

Age
Sex
Level of study
Ocular diagnosis
Eye disease onset
Change in vision over time  
Health condition 
Other impairment
Experience with video magnifiers
Experience with another HMD type

Currently use of several LVAs

Total PIADS score
Ability to control usage of eSight 
eSight is right for the user

device owner should use the device 
LV rehabilitation experience
Training program completion
Training program is helpful
Follow-up service satisfaction
eSight version type
QUEST score
General discomfort
Headache
Eyestrain
Living arrangement
Who decided to buy eSight
Family helps with ADL
Family/friends encouragement
People's reaction

device owner should use the device 
Physical environment interferences

Environment

Intervention

Device 

Family Variables

Personal

Variables selection from family models

Total PIADS score** (0.009)

eSight is right for the user * (0.027)

should use the device  * (0.017)

Training program is helpful 

Follow-up service satisfaction *** (<0.001)

QUEST score *** (<0.001)

Headache * (0.046)

Family/friends encouragement (*) (0.056)

People's reaction * (0.013)

Physical environment interferences

step 1: Identify the variables to be included in consecutive models.

Total PIADS score * (0.011)

eSight is right for the user (*) (0.060)

should use the device  * (0.029)

Follow-up service satisfaction (*) (0.053)

QUEST score ** (0.001)

Headache (*) (0.050)

Family/friends encouragement
People's reaction * (0.018) People's reaction (*) (0.063)

device owner should use the device 

Follow-up service satisfaction

QUEST score ** (0.001)

Headache * (0.024)

Family/friends encouragement

Variables within integrative models

Step 2: Combination of several families to obtain integrative models 

Total PIADS score * (0.01)

eSight is right for the user



 

Step 2– Combination of several families.  

The goal of Step 2 analyses was to combine two pairs of different families (e.g., device 

and personal with environment and intervention) using logistic regression in order to identify 

integrative models accounting for the highest percentage of variance in eSight use (higher 

Nagelkerke’s pseudo R2). All possible combinations of family pairs were tested. By associating 

two families in order to highlight integrative models recording the higher Nagelkerke’s pseudo 

R2, six models were tested, four of which were retained: the personal/intervention, the 

device/environment, the personal/environment and the device/intervention models (see Table 4). 

Table 4. –  Integrative models selection based on their Nagelkerke’s pseudo R2 

 

NV: no value because model did not work mathematically 

 

A combination of personal and intervention variables explained 84.7% (Nagelkerke’s 

pseudo R2) of the variance in eSight use, correctly classifying 94.4 % of cases (78.9 % correct for 

discontinuation and 97.7% correct for utilization) and the model was statistically significant (c2 

(11) = 77.304 P < 0.001). Participants reporting that people around them thought that they should 

use eSight had slightly higher odds of maintaining their use of eSight (P = 0.029) but this result 

should be interpreted with caution as it may be an artefact of the data distribution and small 

sample size. The fact that more positive assessments were not associating with larger odds also 

suggests this is a sample size artefact rather than a strong real effect (Table 5). Participants who 

were satisfied “little to some of the time” with follow-up service had 251 times the odds to use 

Integrative models
Personal/Device NV
Environment/Intervention 0.483
Personal/Environment 0.837
Device/Intervention 0.647
Personal/Intervention 0.847
Device/Environment 0.687
NV: no value because model did not work mathematically
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eSight than those who were “not at all” or “slightly” satisfied (P = 0.053). Participants who 

thought that eSight is right for them tended to have 5.62 times the odds to maintain its use (P = 

0.060). Finally, a higher total PIADS score was associated with increased odds of using eSight (P 

= 0.011) (Table 5).  

Table 5. –  Summary statistics for the 2nd step logistic regression analyses for the Personal-

Intervention model 

 

None of the predictor variables were significantly correlated; OR: Odds ratio; (*) means that P [0.050-0.072]; * for P [0.010-

0.049] 

 

Moreover, a combination of device and environment variables in the same model 

explained 68.7% (Nagelkerke’s pseudo R2) of the variance in eSight use, correctly classifying 

95.4% of cases (73.7% correct for discontinuation and 100% correct for utilization) and was 

B(SE) Lower OR Upper p value 

Age 0.026 (0.11) 1.004 1.026 1.050 0.023*
Sex Female 

Male 0.281 (0.532) 0.467 1.325 3.760 0.597
0.303 (0.586) 1.353 0.605

Age 0.216 (0.097) 1.027 1.241 1.500 0.025*
Sex Female 

Male 5.330 (3.122) 0.454 206.374 93807.959 0.088
0.146

None of the time
Little to Some of the time 5.527 (2.857) 0.931 251.407 67899.373 0.053(*)
A good bit to All of the time 1.170 (1.732) 0.108 3.222 95.945 0.499

0.225 (0.088) 1.053 1.252 1.489 0.011*
0.060 (*)

Not at all to Slightly 
Moderately 8.850 (3.845) 3.722 6975.625 13074974.900 0.021*
Quite a bit to extremely 5.683 (2.597) 1.811 293.893 47703.182 0.029*

0.255
Not at all
Slightly 15.335 (6.989) 5.142 4568968.300 4,06E+12 0.028*
Moderately 6.361 (4.252) 0.139 578.758 2406809.63 0.135
Quit a bit 10.544 (5.486) 0.812 37953.776 1,77E+09 0.055(*)
Extremely 12.264 (5.680) 3.501 211919.666 1,28E+10 0.029*

-39.101 (16.148) < 0.001 0.015*

Omnibus Tests of Model Coefficients: p < 0.001

None of the predictor variables were significantly correlated.

Reference

Variables Included 95% CI for OR

Personal-Intervention Model
Block 1

Reference

Constant 
Omnibus Tests of Model Coefficients: p=0.056
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 94.311
Block 2

Reference

Follow-up service satisfaction

Model Summary: Nagelkerke R Square = 0.847; -2 Log likelihood = 22.782 

Total PIADS score
eSight is right for the user 

Reference

Reference

Constant 
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statistically significant (c2 (6) = 58.38, P < 0.001). Participants who felt a reaction from people 

when they wore eSight had 7.86 times higher odds to continue the use of eSight Eyewear relative 

to those who did not report feeling such reactions (P = 0.018). Interestingly, when asked what the 

type of reaction was, 80% expressed that it was interest and curiosity, with the remaining 

comments being negative feedback. Participants who reported presence of headache had 5.32 

times the odds to discontinue eSight use (P = 0.050). Finally, higher Quest scores were associated 

with increased odds of using eSight (P = 0.001). In contrast, Family and friends encouragement 

was not a significant predictor of eSight use (P = 0.417) (Table 6). 

Table 6. –  Summary statistics for the 2nd step logistic regression analyses with the Device-

Environment model 

 

None of the predictor variables were significantly correlated; OR: Odds ratio; (*) means that P [0.050-0.072]; * for P [0.010-

0.049] ; ** for P [0.001-0.009] 

 

 A model combining personal and environment variables explained 83.7% 

(Nagelkerke’s pseudo R2) of the variance in eSight use, correctly classifying 96.3% of cases 

B(SE) Lower OR Upper p value 

0.026 (0.11) 1.003 1.026 1.049 0.024*
Sex Female 

Male 0.336 (0.531) 0.494  1.400 3.964 0.527
0.303 (0.586) 1.353 0.605

Omnibus Tests of Model Coefficients: p=0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119

Age 0.042 (0.018) 1.008 1.043 1.080 0.017*
Sex Female 

Male 1.552 (0.992) 0.676 4.720 32.362 0.118
QUEST score 0.261 (0.077) 1.115 1.298 1.511 0.001**
Headache No

Yes -1.669 (0.853) 0.035 0.188 1.002 0.050(*)
Family/friend encouragement No

Yes 0.933 (1.150) 2.267 3.682 24.243 0.417
People's reaction  No

Yes 2.061 (0.872) 1.423 7.855 43.351 0.018*
-8.978 (2.863) < 0.001 0.002**

None of the predictor variables were significantly correlated.

Reference

Variables Included
95% CI for OR

Device-Environment Model
Block 1
Age 

Constant 
Variables entered:  Sex, Age, QUEST score, Headache, Family/friend encouragement and Feel people's reaction 
Omnibus Tests of Model Coefficients: p < 0.001
Model Summary: Nagelkerke R Square = 0.687; -2 Log likelihood = 42.475 

Constant 

Block 2

Reference

Reference

Reference

Reference
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(85.2% correct for discontinuation and 98.9% correct for utilization) and was statistically 

significant (c2 (11) = 76.073, P < 0.001). Participants recording lower PIADS scores had higher 

odds to discontinue use (P=0.010). Participants who felt a reaction from people when they wore 

eSight tended to be associated with increased use (P=0.063). In contrast, the question whether 

eSight is right for the user, people’s perception on whether the device owner should use the 

device and family/friend encouragement were not significant predictors of eSight use (Table 7).   

Table 7. –  Summary statistics for the 2nd step logistic regression analyses with the Personal-

Environment model 

 

None of the predictor variables were significantly correlated; OR: Odds ratio; (*) means that P [0.050-0.072]; * for P [0.010-

0.049]. 

 

B(SE) Lower OR Upper p value 

Age 0.026 (0.11) 1.004 1.026 1.050 0.023*
Sex Female 

Male 0.281 (0.532) 0.467 1.325 3.760 0.597
Constant 0.296 (0.586) 1.345 0.613

Block 2
Age 0.155 (0.070) 1.019 1.168 1.339 0.026*
Sex Female 

Male 3.599 (2.270) 0.428 36.562 3126.961 0.113
0.135 (0.052) 1.033 1.144 1.268 0.010*

0.243
Not at all to Slightly
Moderately 3.859 (2.357) 0.468 47.408 4805.711 0.102
Quite a bit to extremely 3.428 (2.273) 0.358 30.813 2653.613 0.132

0.403
Not at all
Slightly 8.841 (4.950) 0.423 6913.639 1,13E+08 0.074
Moderately 4.229 (4.025) 0.026 68.635 1,83E+05 0.293
Quit a bit 5.877 (4.394) 0.065 356.900 1,96E+06 0.181
Extremely 7.868 (4.534) 0.361 2612.254 1,89E+07 0.083

Family/friend encouragement No
Yes 0.177 (2.232) 0.015 1.193 94.833 0.937

People's reaction No
Yes 2.807 (1.512) 0.856 16.553 320.245 0.063(*)

Constant -28.135 (11.085) < 0.001 0.011*

None of the predictor variables were significantly correlated.

Omnibus Tests of Model Coefficients: p=0.056

Variables Included
95% CI for OR

Personal-Environment Model
Block 1

Reference

Model Summary: Nagelkerke R Square = 0.837; -2 Log likelihood = 24.012

Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 94.311

Reference

Total PIADS score
eSight is right for the user

Reference

Reference

Reference

Reference

the device owner should use the device, Family/friend encouragement and People's reaction 
Omnibus Tests of Model Coefficients: p < 0.001
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Finally, a combination model of device and intervention variables explained 64.7% 

(Nagelkerke’s pseudo R2) of the variance in eSight use, correctly classifying 89.9% of cases 

(57.9% correct for discontinuation and 96.7% correct for utilization) and was statistically 

significant (c2 (6) = 53.961, P < 0.001). Participants reporting presence of headache had six times 

the odds to discontinue use than those who did not. Participants with lower PIADS scores had 

higher odds to discontinue use (P=0.001). In contrast, follow-up service satisfaction was not a 

significant predictor of continued eSight use (Table 8). Supplementary tables S10 provide details 

about Step 1 and Step 2 logistic regression analyses. 

 

Table 8. –  Summary statistics for the 2nd step logistic regression analyses with the Device-

Intervention model 

 

None of the predictor variables were significantly correlated; OR: Odds ratio; (*) means that P [0.050-0.072]; * for P [0.010-

0.049]; ** for P [0.001-0.009] 

B(SE) Lower OR

Age 0.026 (0.011) 1.003 1.026
Sex Female 

Male 0.336 (0.531) 0.494 1.400
Constant 0.303 (0.586) 1.353

Block 2
Age 0.026 (0.016) 0.994 1.026
Sex Female 

Male 1.148 (0/953) 0.487 3.151
Headache No

Yes -1.794 (0.795) 0.035 0.166
0.307 (0.097) 1.125 1.359

None of the time 
Little to Some of the time 0.989 (1.341) 0.194 2.687
A good bit to All of the time -0.829 (1.242) 0.038 0.436

Constant -6.992 (2.373) 0.001

Omnibus Tests of Model Coefficients: p=0.057

Variables Included
95% CI for OR

Device-Intervention Model
Block 1

Reference

Variables entered:  Sex, Age, Headache, QUEST score and Follow-up service satisfaction
Omnibus Tests of Model Coefficients : p < 0.001
Model Summary: Nagelkerke R Square = 0.647; -2 Log likelihood = 46.898 

Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119

Reference

Reference

QUEST score
Follow-up service satisfaction

Reference

Upper p value 

1.049 0.024*

3.964 0.527
0.605

1.059 0.111

20.391 0.228

0.790 0.024*
1.642 0.001**

0.517

37.213 0.461
4.980 0.504

0.003**

Omnibus Tests of Model Coefficients: p=0.057

95% CI for OR

Device-Intervention Model
Block 1

Reference

Variables entered:  Sex, Age, Headache, QUEST score and Follow-up service satisfaction
Omnibus Tests of Model Coefficients : p < 0.001
Model Summary: Nagelkerke R Square = 0.647; -2 Log likelihood = 46.898 

Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119

Reference

Reference

Reference
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DISCUSSION 

The purpose of the present study was to determine predictors of the continued use of a 

head-mounted low vision device through a survey of visually impaired individuals using eSight 

Eyewear. The overall discontinuance proportion of eSight Eyewear was around 17%, and given 

the sampling condition (survey mode), it could not be directly compared to the rate of 30% 

usually reported within one year in the general context of ATs [7, 55, 56]. Those device owners 

who reported higher PIADS scores (e.g., perceiving a higher positive impact of the device on 

their QoL), those indicating higher QUEST scores (e.g., reporting higher satisfaction with the 

device), and those expressing the absence of headaches, were consistently more likely to continue 

using eSight Eyewear as an assistive device for their visual impairment. In none of the analysis 

models was eSight version type a statistically significant predictor. In addition, those having 

perceived people’s positive reaction while they used eSight, those with a higher follow-up service 

satisfaction, and those exhibiting a positive attitude toward the device, were more likely to 

continue using eSight Eyewear.  

Effects that align with previous results 

As expected, the PIADS score emerged as a statistically significant predictor of eSight use 

in both the personal-intervention and personal-environment models, the two most robust models. 

In these two cited models specifically, the personal family reappears in both, indicating the 

importance of individualized attention focusing on the user. Unlike other QoL measurement 

scales, such as the MOS 36 Short Form [57] or The Nottingham Health Profile [58] that were 

designed to measure health-related QoL, the PIADS was specifically designed to measure the 

impact of ATs on QoL [45]. QoL has been reported as being dynamic, changing over time 

throughout a person’s life [59], and being a complex and multidimensional construct [45]. In this 
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context, the QUEST considers another QoL aspect, taking into account the point of view of the 

user’s satisfaction towards the device. As anticipated, QUEST scores were found to be an 

important predictor of use in both the device-environment and device-intervention models. The 

fact that both PIADS and QUEST scores emerged as predictor variables supports the idea that, 

for an AT to be used, it should promote good QoL for the users. 

In line with previous work, level of study did not emerge as a predictor of device use. 

Although a consensus was not always observed among previous authors, in this study lower 

education was not a contributing factor to device abandonment [33]. The personal-intervention 

model revealed the importance of follow-up service satisfaction regarding the decision to use 

eSight Eyewear. Having an ineffective follow-up service, for example in the case where a device 

was lost or broken and was not replaced, had been identified as one of the reasons for not using 

magnifying LVAs [36].  

When examining family models based on their respective groups of variables, two 

questionnaire items emerged as statistically significant: 1) eSight is right for the user and 2) 

according to their perspective, people around them thought that they should use their eSight. In 

the Theory of Planned Behaviour, the prediction of behavioural intentions is determined by three 

main components: attitude, perceived behavioural control and subjective norms [60]. Parallels 

can be made between this theory and the present study, whereby attitude directly refers to 

whether participants consider eSight as being right for them, and subjective norms directly 

refered to whether participants thought that people around them expected them to use their eSight 

device. The Theory of Planned Behaviour is one of the Health Behavioural Theories, aiming to 

explain the determinants that can influence the likelihood of health-related behaviour to 

eventually anticipate and improve it. Theory of Planned Behaviour has been applied to clinical or 
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screening behaviour more generally [61] and also to compliance with contact lens wear. The 

statistical significance of these two variables suggests that future comprehensive studies should 

include such a behavioral theory to confirm if these results could be replicated in the context of 

LVA use and and device adoption in general. 

As anticipated, the presence of any discomfort induced by wearing an HMD is a potential 

barrier to use. Here, the presence of headache secondary to eSight use was a predictor of 

discontinuance in the device-intervention model, and demonstrated a statistical trend in the 

device-environment model. Moreover, causes of eSight Eyewear non-use reported were mainly 

associated with ergonomics, whereby 21% concerned discomfort and 29% referred to heavy 

weight as their reason. Discomfort related to device ergonomics has been documented as a factor 

in discontinuance in the litterature [41, 62]. For example Chan et al. reported that one sixth of 

participants decided not to use a microscope system because of the uncomfortable short working 

distance [63]. 

Contradicting or new effects 

Several demographic variables such as living situation, eye disease onset, report of other 

impairment and health condition did not emerge as usage predictors. Previous work examined the 

effect of duration of vision loss on LVA compliance and reported it to be positively related with 

LVA use at the delivery time and after one year [64]. Studying AT use related to physical 

impairments among community-based frail elders, Tomita et al. concluded that demographic 

variables such as physical disability level, medication intake, race and living arrangements were 

predictors of use [4]. Although age-related changes or poor health were reported as variables 

influencing success or failure in the magnifying LVA usage [65], in the context of eSight, none 

of the studied models replicated such influence. Interestingly, some anticipated factors such as 
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having experience with video magnifiers and/or other HMDs and the current use of several LVAs 

did not predict eSight use. Predominantly, having other material resources has been closely 

related to device non-use or discontinuation, more precisely through the use of another or several 

device(s) to complete the task [40, 41]. Unexpectedly, user opinion during the LVA selection 

process did not emerge as a significant predictor of use. Indeed, the person who made the choice 

to buy the eSight was not found to be a statistically significant predictor. Yet, the literature 

defending the need to include user input in the process of AT provision is abundant [47, 66]. 

Using the Matching Person and Technology Model [67], Scherer pointed out the need to involve 

consumer’s opinions and preferences in the decision-making around AT selection [7].  In the 

present data, this involvement may not have emerged as a usage barrier because the choice of 

purchase itself may be the indicating variable that the user is involved, unlike in traditional LV 

rehabilitation, where clinician recommendations also play a part. 

When the intervention-related variables was analyzed, except for the level of satisfaction 

with the company follow-up service, none of the variables were predictors of use. The findings 

support recent work in which the lack of prior LV rehabilitation experience was not predictive of 

device discontinuance [68]. However, several previous studies had shown the importance of 

intervention, whereby training had been identified as essential in the process [69, 70] and 

insufficient training negatively affected device use [71]. In contrast, an increase in quality and 

quantity of training in device use was a potential correlate of successful LVA use [72]. In the 

context of eSight, the eSkills program focused on the technical aspects of using the device is 

designed and provided by the company itself. It could be speculated that such instructions may 

not reflect the training provided though traditional rehabilitation services. LV therapists are 

certified knowledge experts who can train, advise, and follow up on LVAs. Considering training 
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is a potential factor involved in adherence behaviour suggests a need to design and assess the 

impact of training provided in the context of a professional LV rehabilitation team. 

Whether users felt a reaction from people around them towards their eSight use was a 

predictor of use in the device-environment model and also a tendency in the personal-

environment model and was actually expected because it had already been explored in the Theory 

of Planned Behaviour and called “perceived behavioural control” [60]. However, it was 

unexpected that participants feeling people’s reaction tended to be associated with increased use, 

reporting positive feedback, whereas this impact of society has previously been reported as 

mainly negative in the context of stigmatization [36]. According to the qualitative comments 

provided by device users as part of the survey, in most cases, the wearing of the eSight device in 

public generated interest and positive curiosity from people, not about a possible visual 

impairment but rather because observers thought that the user is engaging in a video or virtual 

reality game. 

Virtual reality systems, on which HMD technologies are based, are defined as an 

interactive, immersive and realistic simulated world [73]. The main inconvenience of virtual 

reality is cybersickness which is inherent to the technology per se, and experiences of 

cybersickness vary greatly between individuals [74]. Cybersickness can be characterized as a 

range of symptoms including nausea, disorientation, vertigo, headaches, and eyestrain induced by 

virtual reality [75]. It has been reported that in some virtual environments, cybersickness could be 

an important usability issue potentially impacting the adoption of technology [76]. So far nothing 

is known about the potential experiences of cybersickness felt by individuals with a visual 

impairment using HMDs and about the possible connection with device discontinuation. If we 

examine the analysis of discomfort components, we notice that the presence of headache 
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emerged as a predictor of use discontinuance, but not the presence of general discomfort and 

eyestrain. This could be explained by the fact that HMDs, such as eSight, do not use an 

immersive virtual environment made of a synthetic image, but a semi-immersive enviroment with 

a real image. More generally, experiences of cybersickness vary greatly between individuals and 

the tasks being performed [74]. These results suggest that it would be useful to further explore 

the type, the conditions of occurrence, duration, and importance of these symptoms in the 

visually impaired population using HMDs as LVAs. 

Limitations 

One potential limitation of this study, directly relating to its design, is the absence of 

objective visual function measures such as visual acuity, visual field, or contrast sensitivity, 

which could have provided complementary insight. Given the on-line nature of data collection, 

access to medical chart information was not feasible. The questionnaire format may be 

considered as an unreliable source of information because of possible false memories and the 

potential influence of social desirability. The use of eSight during ADLs was studied but not 

integrated here as this is planned for a future publication. It could be suspected that those who 

were satisfied with eSight would be more likely to respond to the survey than those who had a 

negative experience. This potential bias could lead to an underestimate both of the number of 

participants who discontinued use and factors involved in its discontinuance. Variables such as 

eSight consecutive time of use and frequency of use exhibited a risk of complete separation 

because these items were included in the definition of the outcome variable of discontinuance. 

Although being a variable of interest, period of device use could not be integrated either because 

of the strong correlation with eSight version type inducing a risk of multicollinearity (those who 

used eSight 2 were statistically significantly more likely to use it more than one year ago). 



 

 130 

Another potential limitation concerns the generalization of these results to the global LV 

population because most of the participants resided in the USA. The limited sample size did not 

enable us to analyze data from different visual diagnoses separately. Moreover, limited sample 

size led us to test six integrative models including only combinations of two families of variables 

instead of testing a single model involving all four families together. While these were necessary 

actions to ensure an appropriate treatment of these data, we were nevertheless able to analyse a 

large number of variables across four families of variables, thus covering a large portion of the 

variables included in the predictive framework of LVA discontinuation. Moreover, it was used a 

binary definition of abandonment selecting the terms utilization and discontinuation limited to 

the past three months. However, subsequent studies should address more degrees of 

discontinuance in their definition. For example, Scherer [77] proposed a more refined definitions 

of non-use, whereby she differentiated between ATs which were no longer used and set aside 

because they probably would not have been useful anymore, and ATs which were not used due to 

frustration or annoyance. Finally HMDs was studied using eSight Eyewear as an example; 

however, additional studies should replicate the results with other types of HMD to confirm that 

the same variables are involved in predicting use. Using a similar approach (multivariate 

regression), Tomita et al. [4] identified six predictors accounting for 24% of the variance in AT 

use with a model of device use that addressed physical impairments among community-based 

frail elders. In the present study, the four models of use selected accounted for 64.7% (device-

intervention model) to 84.7% (personal-intervention model) of the variance in eSight use. This 

difference is certainly due to the selection process which reduced the number of variables 

included in our models. 
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Implications for rehabilitation 

Variables in the personal category reappear in both the Personal/Environment and the 

Personal/Intervention statistical analysis models, suggesting the importance of individualized 

attention focusing on the user during low vision rehabilitation provision and training. Clinicians 

should consider the use of device-related quality-of-life measures, such as the PIADS and the 

QUEST scores, that include psychological aspects. They emerged as robust predictors from the 

integrative models and may be able to identify device users that could benefit from individualized 

attention during low vision rehabilitation provision, in order to reduce the probability of device 

abandonment. Health policy and healthcare providers should further support the deployment of 

evaluation and training in the client’s home, providing individualized services, overcoming 

physical distance as a barrier, and promoting innovative intervention, such as telerehabilitation. 

The present data indicate that acceptability of assistive technology is highly related to its physical 

characteristics as well as the absence of headaches during use. User follow-up service satisfaction 

was another important predictor, providing evidence that manufacturers and rehabilitation service 

agencies delivering HMDs need to maintain a high level of follow-up service and training. These 

findings emphasizes the need for developing/enhancing collaborations among clinicians, 

researchers, engineers and industry in order to pool their expertise and efforts towards the 

emergence of effective and appropriate assistive technologies accepted by the target population. 

Conclusion 

The present study indicates that neither patient demographic characteristics, low vision 

rehabilitation experience, nor eSight version type were predictive of eSight discontinuance. 

However, device-related quality of life measures, such as PIADS and QUEST scores, and the 

absence of headaches were robust predictors emerging from the integrative models. User follow-
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up service satisfaction was an import predictor of use. A better understanding of predictors of 

HMDs use and effectiveness, from evidence-based findings, is relevant because it allows 

clinicians to provide the best information to their patients. Next directions are to assess 

repeatability of the survey and to develop an assessment grid including the predictors that the 

clinician and health provider (e.g., optometrist, ophthalmologist, low vision therapist, 

occupational therapist) could integrate into their practice to select patients / clients who may 

potentially benefit the most from this type of technology. Considering AT use as a type of health 

behaviour, these findings may contribute to a better screening of users that could benefit from 

individualized attention during device training and low vision rehabilitation provision in order to 

decrease the likelihood of discontinuance of use and maintain independence and quality of life. 
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Abstract  

 

Introduction. A recent trend in low vision has been towards the use of portable head mounted 

displays to enhance residual vision. The decision process around the (non-)use of such devices 

have been identified as multifactorial. Among important barriers identified in the context of 

magnifying low vision aids were transportation issues and insufficient training. In recent years, 

telerehabilitation has become of growing interest in health care because it allows individuals to 

remain at home while receiving rehabilitation services. A recent pilot study indicated 

encouraging outcomes; however, very few applications of telerehabilitation for low vision have 

been tested systematically. Methods and analysis. To help guide evidence-based practice 

recommendations for this modality, a feasibility study will be carried out to assess the 

recruitment, retention, accessibility and acceptability of an eventual fully randomised trial of 

telerehabilitation for people with low vision using head mounted displays. Sixty participants aged 

18+ will be recruite among prospective eSight Eyewear owners, randomised 1:1 into two parallel 

groups. The active intervention will be the telerehabilitation operated by a low-vision therapist; 

the control arm will be the current self-training standard provided by the device vendor. The 

primary feasibility outcome measures will be: time to recruit participants, loss to follow-up, 

accessibility and acceptability of the telerehabilitation (satisfaction of the users and low-vision 

therapist). Exploratory outcomes will be the impact of telerehabilitation on eSight Eyewear use 

behavior (discontinuance rate) and validated measures of assistive-technology-related quality of 

life.  
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INTRODUCTION 

It is estimated that 314 million people are visually impaired worldwide 1, making this 

approximation a global concern that is likely to become more significant as average lifespans 

increase in many countries. Visual impairment includes blindness and low vision (LV), and it is 

globally prevalent across the lifespan 2. LV is defined as mild or moderate visual impairment that 

is not correctable with glasses, contact lenses, or surgical intervention, and interferes with normal 

everyday functioning 3. Low-vision rehabilitation is the primary intervention for people with 

residual vision and has been shown to be effective, specifically in the context of magnification 4. 

The goal is to improve independence in activities of daily living and quality of life of people with 

reduced visual function by enhancing their remaining sight 4. One of the main methods of 

achieving such improvement is through the provision of and training in the use of LV aids 

(LVAs). Optical and electronic magnification devices, such as loupes, close-circuit television and 

telescopic systems are among the most common forms of intervention in a LV rehabilitation 

program 5. 

With the massive evolution of new technologies, such as mobile and wearable devices, 

immersive systems (e.g. virtual reality) have become more and more available for LV 

rehabilitation 6. A recent trend has been towards portable head mounted displays (HMDs), 

providing hands-free magnification and contrast enhancements at all distances, using 

optoelectronics and real time video technology 7. One of the first HMDs was the Low Vision 

Enhancement System that demonstrated its usefulness in adults 8, 9 and in children with LV by 

improving visual acuity, contrast sensitivity and control of ambient light 10. After considerable 

technological evolution, HMDs currently available such as the redesigned Jordy (Enhanced 

Vision Systems, Huntington Beach, California, USA), NuEyes Pro Smartglasses (NuEyes USA, 



 

 141 

Newport Beach, California, USA), CyberTimez Cyber Eyez (Cyber Timez, Winchester, Virginia, 

USA), Evergaze seeBOOST (Evergaze, LLC, Richardson, Texas, USA), and IrisVision 

(Visionize, L.L.C., Berkeley, California, USA), became smaller and lighter. Their performances 

have been compared with traditional optical LVAs (i.e., magnifiers, closed circuit television, 

telescopic systems) 11. The importance of training in the use of HMDs was demonstrated for 

distant and intermediate vision compared to traditional LVAs 12. One of the more recently 

developed HMDs, eSight Eyewear (eSight Corp., Toronto, Ontario, Canada), was designed to 

improve on previous devices by not only providing variable magnification, auto focus, contrast 

enhancement, hands-free use, and portability, but also offering digital image processing that 

allows the user to scan through a wide-field image. In 2018, a multicenter prospective trial 

investigated the effect of eSight Eyewear on 51 novice users for three months, demonstrating that 

activities of daily living and reading showed greatest benefit from device use 13. 

Continuation and interruptions in the use of electronic assistive devices 

Despite the functional and evidence-based benefits of LVA use 4, 14, a scoping review 

documented high variability rates of device non-use for magnifying LVAs after their prescription, 

ranging from 2.3%-50% (M=25%, SD=14%) 15. In the context of eSight Eyewear, a cross-

sectional study revealed that of 109 users, 17.4% (n=19) had discontinued their use 16. The 

authors reported that reasons for non-use had been identified as multifactorial, involving the 

device, the user, the environment and the intervention. Among important barriers in the process 

of acquiring and incorporating magnifying LVAs were limited access to transportation to receive 

training with a device, insufficient training duration and frequency, and negative health care 

experiences including providers’ poor knowledge of devices, absence of positive interactions 

between the patient/client and LV health care professionals as well as delays in obtaining an 
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appointment 15. Regarding HMDs, a cross-sectional study concluded that device-related quality 

of life, absence of headaches and follow-up service satisfaction were important predictors of 

eSight Eyewear use 16. Transportation issues limited the ability of individuals to access follow-up 

interventions for their LVA training and skill reinforcement 17, 18. This is particularly a challenge 

in the USA, given that two-thirds of the LV population do not or are not permitted to drive 19. 

Moreover, the paucity of LV rehabilitation providers exacerbates issues related to limited care 

access in rural areas of geographically dispersed countries, such as Australia, the USA and 

Canada 20, 21. To overcome such barriers, innovative internet-based communication technology 

presents itself as a potential solution for rehabilitation services. 

Telerehabilitation: An alternative modality for LV rehabilitation services. 

In recent years, telerehabilitation has become of growing interest in health care because it 

allows individuals to remain at home while receiving rehabilitation services via information and 

communication technologies 22. Several advantages of telerehabilitation have been documented 

when compared to traditional in-office interventions, including overcoming transportation 

difficulties, optimizing follow-up session scheduling and evaluation of the patients’ environment. 

A systematic review on telerehabilitation across disabilities (but not including LV) revealed that 

71% of the interventions were successful 23, thereby supporting evidence-based practice 

recommendations towards implementation of remote on-line health care intervention. 

In LV rehabilitation, visual aids using video systems (e.g., smart phone, tablet) are used 

more and more by people with visual impairments and suggest that they could be used to provide 

telerehabilitation services 24. A Cochrane systematic review documented very few applications of 

telerehabilitation to LV and no published outcomes 25. Recently, a pilot study indicated 

encouraging outcomes confirming the feasibility and acceptability of training to optimize the use 
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of handheld magnifiers in ten patients with LV via telerehabilitation from their home 26. To help 

guide evidence-based practice recommendations for this modality, the main goal of the present 

protocol is to conduct a feasibility study using telerehabilitation operated by a LV therapist, 

compared to the current self-training standard provided by the device vendor, eSight Corporation. 

It is expected to obtain evidence about feasibility (time to recruit participants, loss to follow-up, 

accessibility and acceptability) of administering several LV rehabilitation training sessions via 

telerehabilitation using an Internet-based video platform to participants with LV using their 

eSight Eyewear at home. As secondary goals, it is planned to determine if personalized 

intervention through telerehabilitation can help to reduce discontinuance (or induce change in 

use) for HMDs and improve quality of life. In addition, other previously identified predictors of 

eSight Eyewear use, such as follow-up service satisfaction, will be explored. It is hypothesized 

that personalized LV rehabilitation through telerehabilitation will be a feasible (accessible and 

acceptable) modality to train individuals with LV to use their eSight device in their environment, 

will reduce discontinuance and will improve quality of life. 

METHODS AND ANALYSIS 

Study design  

This feasibility study considered the CONSORT guideline components 27, and is a parallel two-

arm randomised study consisting of training individuals with LV in the use of eSight Eyewear 

when engaging in activities of daily living. The experimental intervention will entail a series of 

personalized LV telerehabilitation sessions with a LV rehabilitation specialist.  The control 

intervention will consist of the conventional eSight self-training using their eSkills User Guide 28 

as well as optional access to standard support available through eSight Corporation staff. These 

staff members may either be normally sighted, or may be device users whose experience is based 
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on their own visual impairment. The study will be based at the School of Optometry of the 

Université de Montréal, Montreal, Quebec, Canada, and follows the requirements of the 

Declaration of Helsinki for conducting research with human participants 29. 

Telerehabilitation Equipment 

In the case of personalized training by telerehabilitation, participants will benefit from 

distance training sessions delivered to their home via the Internet with a LV therapist at the 

School of Optometry of the Université de Montréal. Each participant will be able to interact in 

real time, using a secure and password protected connection, with the LV therapist using the 

REACTS telehealth platform, accessible from their computer or digital tablet at specific 

appointments (https://www.iitreacts.com). 

Inclusion & Exclusion criteria 

Individuals with self-reported LV aged 18+, who are able to communicate in English or 

French, have a tablet, desktop or laptop computer with internet access, are highly motivated to 

participate in the study, and recently (< one month) bought or are currently renting an eSight 

Eyewear device will be included. Current device users who have owned their eSight device for 

more than one month (and have therefore completed the eSight eSkills User Guide), as well as 

those self-reporting other severe sensory impairments that may interfere with communication, 

will be excluded. The LV therapist will confirm whether participants are able to follow a 20 min 

phone conversation (i.e., sufficient hearing and cognition to complete oral informed consent and 

protocol procedures by phone, based on her clinical experience), and will exclude them if 

comprehension and/or communication are challenged. Figure 5 summarizes the design of the 

study; each of the study aspects is described in detail below. 
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Figure 5. –  Chart showing planned participants flow 

Assessment for 
Primary objec!ves:
• Recruitment rate
• Reten!on at 6 months post randomisa!on
• Demographic measures
• Accessibility (at 2 weeks only)
• Barriers/facilitators and sa!sfac!on (at 2 weeks only)
Secondary objec!ves:
• Use behavior (discon!nuance)
• Vision-related quality of life
• Presence of headaches
• Follow-up service sa!sfac!on
• People reac!on while par!cipants use their eSight
• Users’ a"tude 
• Subjec!ve norms

Alloca!on

Assessment 

Follow-up

Follow-up assessment at 2 weeks, 3 and 6 months                                                                
Lost to follow-up (give reasons) (n=)
Discon!nued interven!on (give reasons) (n=)

Experimental interven!on: (n=)
personalized low vision training by tele-rehabilita!on 
• Renter users: n=15
• Buyer users:  n=15
Received allocated interven!on (n=)
Did not receive allocated interven!on (give reasons) (n=)

Control interven!on: (n=)
self-training standard provided by eSight. 
• Renter users: n=15
• Buyer users:  n=15
Received allocated interven!on (n=)
Did not receive allocated interven!on (give reasons) (n=)

Follow-up assessment at 2 weeks, 3 and 6 months                                                                
Lost to follow-up (give reasons) (n=)
Discon!nued interven!on (give reasons) (n=)

Assessment for 
Primary objec!ves:
• Recruitment rate
• Reten!on at 6 months post randomisa!on
• Demographic measures
Secondary objec!ves:
• Use behavior (discon!nuance)
• Vision-related quality of life
• Presence of headaches 
• Follow-up service sa!sfac!on 
• People reac!on while par!cipants use their eSight
• Users’ a"tude 
• Subjec!ve norms

Randomized (n=)
Two separate randomiza!ons carried out separately at the Université de Montréal by a research assistant 
who is not involved in the study.
• Renter users (n=)
• Buyer users (n=)

Recruitment

Enrolment

• Le#er introducing the study sent by eSight to all the new eSight Eyewear owners 
• New eSight Eyewear owners contact the research team

Assessed for eligibility: n=
Inclusion criteria
• 18+   years
• speaking English and/or French
• having a digital tablet and/or a laptop or computer with internet access 
• high mo!va!on to par!cipate
Exclusion criteria 
• currently using or prior users of eSight device for more than one month 
• People self-repor!ng other severe sensory and/or cogni!ve impairment 
• being able to follow/understand a 20 minutes phone conversa!on

Excluded (n=):
• Not mee!ng inclusion criteria (n=)
• Declined to par!cipate (n=)
• Other reasons (n=)

Baseline assessment
• Demographic measures
• Device-related quality of life measures (the PIADS, the QUEST)
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Interventions 

Self-training standard provided by eSight. This intervention focuses on the technical 

aspect of using the eSight device, namely: "how does eSight Eyewear work?". All participants in 

the control group will receive the eSkills learning and training guide 28 as usually provided when 

purchasing the device. This guide is a self-training program that spans one hour per day for one 

month (30 hours) to be performed self-guided at home, and divided into four weeks of exercises 

(see Table 9). At the end of the training, the participants will continue to use the eSight Eyewear 

in their environment until the end of the study five months later (and beyond). 

Table 9. –  The eSkills User Guide, a self-training program divided across four weeks 

 

Personalized training through telerehabilitation. This intervention focuses on the 

functional aspect of using eSight, namely: "How to achieve your activities of daily living with 

eSight Eyewear?". The personalized training by telerehabilitation will be provided by the same 

and only LV therapist involved in the study and will consist of six one-hour on-line training 

sessions within the first two weeks (six hours), 12 additional hours of homework in parallel 

during the same two weeks, and an additional 12 hours of homework in the following two weeks. 

The LV therapist and participants will share common work materials composed of exercises that 

they can easily refer to. The materials are composed of the eSkills learning and training guide 28 

and digitized exercises extracted from the VisExc – eccentric fixation program 30 (partially 

Table 1. The eSkills User Guide, a self-training program divided into four weeks
Week Skills

Week 1
Learning the technical aspects of eSight Eyewear as well as the settings for 
distance vision and reading

Week 2 Exercises focused on distance vision and reading

Week 3
Refinement of the previous tasks associating additional complexity and 
introduces exercises for handwriting and hand-eye coordination

Week 4
Improvement of the tasks involving hand-eye coordination and will introduce 
viewing techniques on other media (digital tablets, TV etc.)



 

 147 

adapted from the McGill Low Vision Manual 31), sent by email for eccentric fixation training). 

The six sessions will be scheduled at the beginning of the study according to the participants’ and 

the LV therapist’s availabilities (see Table 10). Individualized training in the use of the eSight 

Eyewear will be provided to each participant and tailored to the needs of each person, as would 

be the case in face-to-face clinical practice. 

Table 10. –  Personalized training program through telerehabilitation 

 

Session Goal Exercises Specifics General aspects

Session 
1

To become familiar with the 
various settings of the device

Change the battery in their magnification device 
or operate a specific setting (contrast, 
enlargement, colour reversal, specific distance 
settings, lighting).

Session 1 is similar to the self-training standard provided by 
eSight. However, instead of explaining all the functions, the 
low vision therapist will select and focus on relevant 
functions according to the participant's needs and level of 
technical expertise. For example, color inversion will be 
presented to subjects with glaucoma and they will receive a 
detailed explanation as to why and under what circumstances 
this function may be useful to them

Session 
2

To train eye movement control 
and, if needed, eccentric 
fixation

Training of eye movement control, such as 
fixation and saccades, with various exercises, 
such as the following of a moving target with 
different sizes and contrasts, or exercises to reach 
the maximum position of gaze (extracted from 
the McGill Low Vision Manual and the eSkills 
guide)                                                                                      
Training for eccentric fixation using specific 

eccentric fixation program.                                                                          

Use of exercices extracted from standard/well established 
clinical Low vision guides (the McGill Low Vision Manual 

Expertise of an experienced low vision therapist to train 
eccentric fixation, if needed 

Session 
3

To focus on visual 
discrimination and reading 
skills 

Exercises of growing complexity: beginning by 
reading letters, words, sentences, newspaper or 
bills; then, continuing with reading instructions 
on various products and medication labels.                                                                  
Combination of exercices extracted from the 
McGill Low Vision Manual, the INLB eccentric 
program, the eSkills guide and specific relevant 
reading materials directly identified by the 
participants.

The low vision therapist will be able to estimate via the video 
what the participant's level of reading ability with their eSight 
device is (i.e., working distance, viewing angle, lighting), and 
will rely on the audio component, listening to the participant 
read aloud, for their reading fluency (i.e., speed, accuracy, and 
print size). Participants will also read relevant materials on 
their own and will be asked immediately afterward to hold 
them up to the camera to confirm whether they had read the 
text correctly. 

Session 
4

To train writing skills and hand-
eye coordination 

Training on various writing tasks, such as signing 
participants' name, check writing, drawing 
reproduction, writing tasks according to each 
person's needs (i.e., crosswords, drawing or 
painting).                                                                         
For hand-eye coordination, exercises with card 
games, exercises by picking up and selecting 
coins, drawing reproduction, as well as pouring 
water. Combination of exercices extracted from 
the McGill Low Vision Manual, the INLB 
eccentric program, the eSkills guide and specific 
relevant reading materials identified by the 
participants.

Mostly focused on participants' specific needs

Session 
5

To focus on viewing TV, 
computer and smartphone 
screens directly through the 
eSight Eyewear display

Once participants will have received explanation 
on how to make the connections between devices 
by the eSight Corporation staff, they will be 
trained to adapt the background display, tune in 
various TV channels, search and dial a phone 
number, according to their specific needs

 Entirely focused on participants' specific needs

Session 
6

To train to specific and 
personalized tasks, according to 
the needs of each participant

Personalized tasks will be the focus of the 
training session, and will mostly concern manual 
activities such as sewing or knitting, crafts, or 
reading sheet music

 Entirely focused on participants' specific needs

Generally, the training strategy first 
requires that participants locate and 
focus on the desired material (e.g., 
text, medication label). Then, 
through verbal instructions, they 
will adjust settings and the position 
of the head. Given the description 
of what they can see through eSight 
Eyewear, they will receive feedback 
on the working distance, viewing 
angle and level of zoom to obtain 
the best magnification and field of 
view. To optimize verbal 
instruction, the low vision therapist 
will utilize an eSight device at the 
same time and will be able to adjust 
settings synchronously with 
participants. Then, the participants 
are required to keep a stable and 
optimal position and will be asked 
later to reproduce it with less and 
less assistance from the low vision 
therapist.
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At each session, a 5-min break will be offered to participants when needed. Between each 

of these six sessions, participants are asked to continue to train themselves at home using the 

eSkills learning and training guide for approximately six hours per week (12 hours of 

homework). At the end of the two weeks (telerehabilitation intervention), the participants will 

continue their training for two weeks (12 hours of homework remaining) and continue using their 

eSight device at home, until the end of the study five months later (and beyond).  

Outcomes 

The primary outcome of this study is related to the feasibility of telerehabilitation in the 

context of eSight Eyewear users and encompasses several measures: (1) enrolment target (signed 

consent) within ten months, (2) retention of participants until six months after randomisation, (3) 

accessibility of telerehabilitation training, (4) acceptability of telerehabilitation training.  

Primary outcomes.  

Considering the feasibility aspect of the study, the enrolment target is 60 participants (30 

renters and 30 buyers of eSight Eyewear) over ten months. A trial will be considered as feasible 

if 80% of this figure (n=54) is enrolled during this period and/or if 100% are enrolled over 12 

months. We will record the number of eligible individuals declining to participate and why, and 

capture whether any participants dropped out of the study and why. Retention will be monitored 

by follow-up evaluations and through questionnaires (see Supplementary materials S11 and S12). 

Accessibility of the training via telerehabilitation will be determined by asking participants and 

the LV therapist independently about any problems related to Internet connectivity, access to the 

videoconference platform, use of the hardware, and audio/visual quality. At each training session, 

the LV therapist will report any problems in a diary, for each participant and herself, respectively. 
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Regarding acceptability, all participants and the LV therapist will complete a satisfaction survey 

with a research assistant, containing quantitative and qualitative items, to indicate their 

preferences regarding the telerehabilitation intervention or the self-training program, as well as to 

report barriers and facilitators. Participants will be asked to rate the experience of 

telerehabilitation or self-training for comfort, efficiency, effectiveness, and likelihood for future 

use, rated on a 4-point Likert scale ("Strongly agree" to"Strongly disagree"). The LV therapist 

will be asked to provide her overall perception and judgment of the telerehabilitation compared to 

her previous experience with face-to-face intervention (in-office sessions and/or home visits). In 

addition, participants will be asked for their written permission (consent form to be provided by 

mail) to contact their eye care professional to obtain an eye report, including visual information 

(i.e., visual acuities, diagnosis) (Supplementary information S13 and S14). 

Exploratory/secondary outcomes.  

In addition to the primary outcomes, measures about the impact of telerehabilitation on 

use behavior (eSight Eyewear discontinuance rate) and on participants’ quality of life (measured 

will be collected with two standardized device-related quality of life questionnaires (described 

below). It will be explored important predictors of eSight Eyewear use pre-identified in a cross-

sectional study 16, such as the presence of headaches, follow-up service satisfaction, and other 

people’s reaction while participants use their eSight device.  

Discontinued device use will be monitored by follow-up evaluations and through 

questionnaires. In the context of the analyses, early discontinuance in device use is defined as a 

participant who stops using the device during the first two weeks of the study (either a renter who 

decides not to buy the device at the end of the rental period, or a buyer who decides not to use it 

anymore), because this is the time period during which eSight Corporation offers a loan to 
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customers. From a clinical research point of view, discontinuance in device use will be defined as 

a participant reporting non-use of the device in the previous three months on any given task, as it 

has previously been applied in the context of LV devices in an outpatient population 32 and as 

reported in a questionnaire specifically developed for this study, containing open and closed 

questions (detailed in Supplementary materials S11 and S12).  

The impact of assistive technology on quality of life will be measured in a standardized 

and objective way with the Psychosocial Impact of Assistive Devices Scale (PIADS) 33-35 and the 

Quebec User Evaluation of Satisfaction with Assistive Technology (QUEST) 36, 37, both of which 

are validated in English and French. The PIADS is a 26-item questionnaire originally developed 

to measure the effect of assistive devices on quality of life and was pilot-tested with eyeglasses 

and contact lenses 35. The PIADS has previously been used with LV magnification devices, 

specifically with CCTVs 38, 39. It is a reliable and valid tool and can predict assistive technology 

abandonment 33, 35. There are three subscales: competence, adaptability and self-esteem. The 

QUEST 37 is a 12-item outcome measure that assesses user satisfaction with two components, 

Device and Services, with a wide range of assistive technology in a structured and standardized 

way. Psychometric properties have been tested with respect to test-retest stability, alternate-form 

equivalence, internal consistency, and factorial composition validity, and appear to be 

adequate 37. Device dimension embraces eight items related to salient characteristics of the 

assistive technology whereas the Services dimension encompasses four inter-correlated items.  

 To explore factors related to the use and discontinuance of use of the device in connection 

with using eSight, a questionnaire was specifically developed. It employs open and closed 

questions whose items refer to timing and frequency of use, nature of the task for which the 
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device is used or discontinued. It is composed of 40 items, examining the use of eSight, user’s 

characteristics, utilization changes, social and physical environments and training/intervention.  

Participation timeline 

Each participant will be engaged in the study anywhere between two weeks (renters who 

choose not to purchase) and six months (buyers, and initial renter deciding to buy eSight Eyewear 

after the trial period) starting at randomisation, with assessments at baseline, two weeks, three 

and six months. After their recruitment, participants will be contacted by phone about an hour 

before the scheduled telerehabilitation session time, to guide them through the setup process and 

help with any questions or issues related to accessing the videoconference portal. An initial 

questionnaire (~30 min), administered by the LV therapist, will be used to collect data on 

demographics, health conditions and quality of life. Then, a second questionnaire (~45 min), will 

be used for the three follow-up assessments. This questionnaire is composed of 94 questions 

adopted from the PIADS and the QUEST, and questions specifically developed for this study, 

and will be self-administered online, accessible through a URL link. The schedule of assessments 

is summarised in Table 11. This survey has been pilot-tested with four individuals, one with 

normal sight to confirm content consistency and general accessibility, followed by three 

individuals with visual impairment to confirm accessibility with technologies, two using 

ZoomText magnification software and one with JAWS screen reading software. 
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Table 11. –  Schedule of enrolment, interventions and assessments 

 

*Experimental group only; PIADS: Psychosocial Impact of Assistive Devices Scale 

Sample size 

A previous clinical trial using eSight Eyewear reported recruiting 74 individuals across 

six sites, of which 51 completed the study (drop-out rate of 31%) 13; however, a key difference 

was that the investigators provided eSight Eyewear as a loan for the period of the 3-month study, 

and participants were not self-selected device owners/renter, as is the case in the present study. 

Therefore, without direct comparison standard, sixty participants will be recruited in total, with 

30 individuals in each group. This sample size is comparable to other feasibility studies in low 

vision rehabilitation40 and is intended to maximize the available data given the opportunity 

created through the collaboration with the device manufacturer. Given the proposed recruitment 

period, this sample size will allow us to evaluate any possible limitations with enrolment and 

retention more robustly, and will provide rich data on accessibility and acceptability of a 

telerehabilitation training. A previous multicenter prospective demonstrating the short and 

Table 3. Schedule of enrolment, interventions and assessments
Enrolment Allocation 

Timepoint 0 0 2 weeks 3 months 6 months 
Enrolment 
    Eligibility screen x
    Informed consent x
    Demographic and clinical details x
Allocation x
Interventions
    telerehabilitation x
    self-training standard (eSkills User Guide) x
Assessment
Baseline 
    initial questionnaire (demographics; health 
condition; PIADS and QUEST)                  x

Post-allocation     
    follow-up questionnaire (PIADS and QUEST; 
factors related to the  use of the device) x x x

    usage/discontinuance eSight device
    accessibility of telerehabilitation* x
    satisfaction with telerehabilitation* x
    barriers and facilitators of telerehabilitation* x
    lost to follow-up x x x
    adverse outcomes x x x

Post-allocation



 

 153 

medium term effects of eSight Eyewear, reported various effect sizes that cover the secondary 

outcome measures proposed in the present protocol, ranging from ω2 = .04 to .83. Choosing a 

conservative average effect size of ω2 = .23 to calculate the sample of the present study (based on 

mixed design ANOVA), power analysis using G*Power 41, 42 indicated that, with a desired power 

of .95 and alpha level of .05, the necessary sample size is n = 60, with n = 30 in each arm, a 

sample size commonly used in feasibility studies.  

Recruitment 

The projected study timeline is from September 2018 to December 2019. Directly after 

buying or renting an eSight device, clients will be informed by an employee of eSight 

Corporation of the opportunity to participate in the present research project. A letter introducing 

the study will be sent by email at the time of device delivery, and a paper version will be added in 

the parcel, providing the contact information of the research team to the users, so they can 

express their interest in participation. Once a person has expressed an interest, the LV therapist 

will provide verbal (by phone) and written (outline of the study and consent form will be sent by 

email to the potential participant) study information, explaining the objectives and the schedule 

of the study, will check eligibility and obtain informed written consent. Potential participants will 

be asked to sign, scan/photograph and return their consent form by email. 

Assignment of interventions 

Participants will be randomised to receive either personalized LV training by 

telerehabilitation, or the self-training standard provided by eSight. Allocation will be at a 1:1 

ratio, whereby two randomizations will be carried out separately at the Université de Montréal by 

a research assistant who is not involved in the study: one for the participants who bought the 
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eSight Eyewear, the other for those who rented them. Given the small samples sizes, and in order 

not to take the risk of having unbalanced control and experimental groups, the first participant of 

each group will be allocated by coin toss, and then allocation of all following participants will 

alternate. The LV therapist is only notified of group allocation at the first testing session. 

Bias control 

Both participants and the LV therapist administering the protocol will be aware to which 

condition (control or experimental) the participants are allocated. Therefore, in order to minimize 

experimenter bias, it will be used online follow-up questionnaires via an URL link 

(https://www.hostedincanadasurveys.ca). 

Data collection, management and analysis 

Data collection and data management. Participants will be assigned a study number after 

consent prior to randomisation. Quantitative data will be tabulated using a Microsoft Office Excel 

spreadsheet. Interview data will be audio-recorded and transcribed verbatim into a Microsoft 

Office Word document. All data will be analysed by the study principal investigator (MCL), who 

will not meet the participants or be involved in data collection and will be masked to group 

membership until data collection is complete in order to reduce detection bias. Data will be stored 

centrally and kept in locked, secure access filing cabinets or on password-protected computers on 

Université de Montréal premises; this includes electronic data and case report forms and 

interview materials. These data will be stored for a period of seven years until the end of the 

project, after which they will be destroyed. 
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Statistical analyses.  

Data will be analyzed using JASP Version 0.9 software 43. The analysis plan consists of 

three steps. In Step 1, descriptive statistics will be used to present the sample and responses on all 

outcome measures.  In Step 2, It will be examined the primary outcome measures to evaluate 

feasibility, including recruitment, retention, accessibility and acceptability, while in step 3, 

possible effects within the secondary outcomes, including device abandonment and quality of 

life, will be explored. 

Step 1. Descriptive measures, including participants' demographic and clinical 

characteristics, will be summarized as means and standard deviations, medians and interquartile 

ranges, and by counts and percentages as appropriate. 

Step 2. Enrolment will be analyzed using the period of recruitment defined (from 

September 2018 to June 2019), reporting the number of participants assessed for eligibility and 

the number of participants that will be excluded (number of participants declining to participate 

and number of participants not meeting the inclusion criteria). It will be reported the number of 

participants that will be enrolled within the 10-month recruitment period and whether the 

minimum required 80 % (54 participants) were reached. 

Retention in both the experimental and the control groups will be analyzed at two weeks, 

as well as three and six months using the number of participants remaining in the study. If 

participants wish to withdraw after they have been allocated to an intervention group, they will 

have the opportunity to explain their reasoning, should they be interested in sharing these 

reasons, and will record them in the case report.  
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Accessibility of telerehabilitation training (numbers and types of issues with: Internet 

connectivity, access to the videoconference platform, use of the hardware, and audio/visual 

quality) will be presented as frequency counts as well as analyzed using qualitative description 44.  

Acceptability will be measured using quantitative (satisfaction surveys) and qualitative 

measures (interview with the LV therapist). Quantitative measures (ordinal data) will be 

presented using descriptive statistics. Qualitative analysis will reveal barriers and facilitators 

related to telerehabilitation intervention. An interview with the LV therapist will be transcribed 

verbatim and coded by the first author and a research assistant, using a case study approach, 

starting with open coding 45. Significant sentences in each transcript that have relevance to the 

research question to help us better understand barriers and facilitators to the telerehabilitation 

intervention with eSight users, as experienced by the LV therapist, will be highlighted 46. Then, 

all codes will be grouped together according to common themes. Coding disagreements will be 

resolved in face-to-face discussion, and any remaining disagreement will be decided by a third 

party (WW). Finally, the codes will be grouped into themes to establish an overall descriptive 

picture of the interview content that allows the reader to better understand the barriers and 

facilitators related to this telerehabilitation intervention 47.  

Step 3.  Secondary outcomes. 1) eSight Eyewear early discontinuance rate at two weeks 

and discontinuance rate at six months will be analyzed using descriptive statistics. 2) Quality of 

life as measured by the PIADS and QUEST will be examined according to a factorial design 

approach (see Figure 5), comparing outcomes for device renters with those of device owners; in 

addition, participants who are in the control group will be compared to those in the intervention 

group, both across follow-up time points (pre-intervention, after two weeks, as well after three 

and six months of device use). Given the repeated-measures component of the study, and in order 
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to accommodate potentially missing data, the analyses will be conducted using a mixed-effects 

model, and post-hoc tests using Tukey's honestly significant difference correction. 3) Factors pre-

identified as being predictive of eSight, depending on the nature of the 40 items questionnaire, 

Spearman correlation coefficients and Chi squares will be calculated to examine the relationships 

between ordinal (e.g., quality of life score) and categorical (e.g., discontinuation frequency) 

variables, respectively. Data collected up to the point of withdraw will be included in the data 

analysis. 

Study status 

Recruitment and data collection are currently ongoing. Recruitment is expected to be 

completed in June 2019, given minor delays in the timeline. Data collection is expected to be 

complete in December 2019, followed by data analyses and manuscript preparation in early 2020. 

Patient and Public Involvement  

 The research questions and outcome measures of the present study were tailored to reflect 

the barriers and facilitators to eSight Eyewear use as identified by device users in a cross-

sectional study16. It is planned, once the telerehabilitation intervention is completed, to ask 

participants to assess the burden of the telerehabilitation intervention and the time required to 

participate, in order to design future interventions to accommodate accordingly. 

Limitations and possible solutions 

A limitation in the study is self-selection bias, as participants who spontaneously decide to 

rent or purchase eSight Eyewear, express interest in research participation, own the computer 

equipment necessary for telerehabilitation and data collection, and are willing to try an Internet-

based video conference platform will be enrolled. To overcome this potential bias, it is planned to 
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loan eSight Eyewear and tablets to participants in the next phase of this project.  

Another limitation is that it will not always be possible to differentiate all possible reasons for 

discontinuance versus drop-out or other types of attrition. This will probably be the case 

specifically for participants lost to follow-up without explanation. However, through regular 

monitoring throughout the study, we hope to be able to record most reasons for leaving the study. 

Another potential limitation is the absence of an in-office evaluation with objective visual 

function measures, such as visual acuity, visual field, or contrast sensitivity, which could provide 

complementary insight. Given the on-line survey nature of data collection, complete access to 

medical chart information will not be feasible. However, we will be able to obtain some objective 

information about visual function by asking participants to give the research team access to their 

most recent eye report. 

Dissemination plan & Knowledge Translation 

The results of this study will be presented at local, national and international conferences 

that cater to low vision rehabilitation professionals and researchers, and will be published in a 

peer-reviewed research journal. It is also planned to publish an article in a journal that is more 

focused on clinical outcomes in vision rehabilitation or on assistive technology. 
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Abstract 

Significance. A recent trend in low vision rehabilitation has been the use of portable head-

mounted displays to enhance residual vision. The decision process around the (non-)use of such 

devices is multifactorial. Among important barriers to the use of magnifying low vision aids are 

transportation issues and insufficient training. In recent years, telerehabilitation has become of 

growing interest in health care. While a recent pilot study indicated encouraging outcomes, very 

few applications of telerehabilitation for low vision have been tested systematically. Purpose. To 

help guide evidence-based practice recommendations for this rehabilitation modality, a feasibility 

study of an eventual fully randomised trial of telerehabilitation was carried out for people with 

low vision using head-mounted displays. Methods. Participants aged 18+ among prospective 

eSight Eyewear owners were recruited, randomised 1:1 into two parallel groups, whereby the 

experimental intervention was telerehabilitation provided by a low-vision therapist. The primary 

feasibility outcome measures were whether the recruitment goal was attainable within one year, 

and how participants judged accessibility and acceptability of the telerehabilitation. An 

exploratory outcome was the impact of telerehabilitation on eSight Eyewear use behaviour. 

Results: Among 333 novice eSights users, 57 participants were enrolled, approaching 100 % of 

the enrolment target. Once enrolled, 35% of participants withdrew from the study while the 

remainder completed the entire 6-month follow-up. High accessibility and acceptability were 

reported among those who completed the protocol. Telerehabilitation was well perceived by both 

the low vision therapist and participants. All of the participants agreed that they were satisfied 

with receiving telerehabilitation training, whereby 65% strongly agreed. The low vision therapist 

had no difficulty with assessing the participants' reading speed and accuracy while participants 

used their head-mounted display, and reported that most participants improved their activities of 
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daily living with this device. No differences were observed between the 16 % of participants who 

decided not to use the eSight Eyewear anymore and those sustaining their device use. 

Conclusion: The data demonstrated the feasibility of a randomized controlled study of 

telerehabilitation for people with low vision using a head-mounted display. Positive feedback 

from the participants and the low vision therapist suggest the potential value of this modality for 

low vision services. 

 

INTRODUCTION 

Worldwide, around 314 million people have a visual impairment 1. This is a public health 

concern that is likely to expand as the standard of medical care improves and the population of 

older adults increases. Visual impairment is globally prevalent across the lifespan and includes 

blindness and low vision 2. Low vision is defined as mild or moderate visual impairment that is 

not correctable with glasses, contact lenses, or surgical interventions, and interferes with normal 

everyday functioning 3. Low vision rehabilitation is the primary intervention for individuals with 

reduced visual function and has been shown to be effective to improve independence in activities 

of daily living and quality of life by enhancing their remaining sight 4. Among the most common 

forms of intervention in a low vision rehabilitation program is the provision of and training in the 

use of visual aids, such as optical and electronic magnification devices, including hand-held 

magnifiers, close-circuit televisions and telescopic systems 5.  

A recent development in low vision rehabilitation has been towards the use of wearable 

head-mounted displays that are immersive systems (e.g. virtual reality) providing hands-free 

magnification and contrast enhancements at all distances, using optoelectronics and real time 
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video technology 6. In adults 7, 8 and children with low vision, one of the first head-mounted 

displays, the Low Vision Enhancement System, demonstrated positive vision outcomes, 

improving visual acuity, contrast sensitivity and control of ambient light 9. Benefitting from 

major technological evolution, head-mounted displays such as the redesigned Jordy, (Enhanced 

Vision Systems, Inc., Huntington Beach, CA, US) and IrisVision (Visionize, L.L.C., Berkeley, 

CA, US), became smaller and lighter. Their performance has been compared with traditional 

optical visual aids (i.e., magnifiers, closed circuit television, telescopic systems) and 

demonstrated positive outcomes 10. The importance of training in the use of head-mounted 

displays was demonstrated for distant and intermediate vision compared to traditional visual 

aids 11. Continuing this trend, a recent head-mounted display, eSight Eyewear (eSight Corp., 

Toronto, ON, Canada), was designed to improve on previous devices by not only providing 

modular magnification, auto focus, contrast enhancement, hands-free use, and portability, but 

also offering the user ability to scan a wide-field image through digital image processing. In 

2018, a multicenter prospective trial demonstrated improvement in visual ability including 

activities of daily living and reading in 51 novice eSight Eyewear users followed over three 

months 12.  

Despite the functional and evidence-based benefits of magnifying low vision aid use 4, 13, 

rates of device non-use are highly variable 14. A cross-sectional study revealed that of 109 eSight 

Eyewear users, 17.4% (n=19) did not use their device in the past three months 15 (see Article 2). 

The reasons of non-use had been identified as multifactorial, involving the device, the user, the 

environment and the intervention. Limited access to transportation to receive training with a 

device 14, 16, 17 and insufficient training duration and frequency were identified as important 

barriers to magnifying low vision aid use 14. This is particularly a challenge given the paucity of 
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specialty low vision clinics, thereby considerably affecting the access to care in rural areas of 

geographically dispersed countries, such as the USA and Canada 18, 19.  

In recent years, telerehabilitation has become a viable alternative for delivering 

rehabilitation services, allowing individuals to remain at home while interacting with a 

rehabilitation professional via internet-based communication technology 20. A systematic review 

on telerehabilitation across disabilities revealed that most of the interventions were successful 21, 

thereby contributing to evidence-based practice recommendations towards its implementation. In 

the context of low vision, a Cochrane systematic review documented very few applications and 

no published outcomes 22. Since then, a pilot study confirmed the feasibility and acceptability of 

training to optimize the use of handheld magnifiers in ten individuals with low vision via 

telerehabilitation from their home environment 23.  Mobile devices, using video systems (e.g., 

smart phone, tablet) have become widely accepted and adopted by the visually impaired 

population and suggest that they could be used to provide telerehabilitation services 24.  

Given the absence of previous randomized controlled studies and to help guide evidence-

based practice recommendations for this modality, this pilot study was conducted. The primary 

objective was to determine whether administering several low vision rehabilitation training 

sessions via telerehabilitation, using an Internet-based video platform, to participants with low 

vision using their eSight Eyewear in their environment, would be feasible. Specifically, it was 

asked whether one year would be sufficient to recruit the required number of participants, what 

proportion of participants would be lost to follow-up, and whether participants would judge the 

intervention as accessible and acceptable. The secondary objective was to determine if 

personalized intervention through telerehabilitation would be able to reduce discontinuance of 

head-mounted display use.  
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METHODS 

Study design  

This feasibility study considered the CONSORT guideline components 25. This is a 

parallel two-arm randomised pilot study, consisting of training individuals with low vision in the 

use of eSight Eyewear when engaging in activities of daily living. The participants were enrolled 

through the School of Optometry of the Université de Montréal, Montreal, Quebec, Canada. The 

protocol has previously been published in more detail 26, and was approved by the institutional 

review board of the Centre de recherche interdisciplinaire en réadaptation du Montréal 

métropolitain (CRIR# 1286-1217). It complied with the ethical standards defined by the 

Declaration of Helsinki and its requirements for conducting research with human participants 27. 

Sample size and participant eligibility criteria 

Clients were informed by an employee of eSight Corporation of the opportunity to 

participate in the present study immediately after buying or renting an eSight device. Novice 

users with self-reported low vision, aged 18+, who were able to communicate in English or 

French, had a tablet, desktop or laptop computer with Internet access, and recently bought (< one 

month) or were renting eSight Eyewear were enrolled in the study. Exclusion criteria were as 

follows: device users owning their eSight device for more than one month (and had therefore 

completed the eSight eSkills User Guide 28), and self-reporting other severe sensory impairments 

that may interfere with communication. The low vision therapist involved in the study confirmed 

whether participants were able to follow a 20-min phone conversation (i.e., sufficient hearing and 

cognition to complete oral informed consent and protocol procedures by phone, based on her 27 

years of clinical experience). Figure 6 summarizes the design of the study; each of the study 

aspects is described in detail below. 
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Figure 6. –  Chart showing participant flow  

Recruitment

Enrolment

• Le�er introducing the study sent by eSight to all new eSight Eyewear owners 
• New eSight Eyewear owners contact the research team

Assessed for eligibility: n= 333
Inclusion criteria
• 18+ years
• Speaking English and/or French
• Having a digital tablet and/or a laptop or computer with internet access 
Exclusion criteria 
• Currently using or prior users of eSight device for more than one month 
• People self-repor�ng other severe sensory and/or cogni�ve impairment that interfere with communica�on 
• Being able to follow/understand a 20 minutes phone conversa�on

Excluded: n=276
• Not mee�ng inclusion criteria: n=6
• Declined to par�cipate: n=270

Randomized: n=57
Two randomiza�ons carried out separately at the Université de Montréal by a research assistant who is not involved in the study.
• Renter users: n=18
• Buyer users: n=39

Baseline assessment
• Demographic measures

Alloca�on

Experimental interven�on: (n=28)
personalized low vision training by telerehabilita�on 
• Renters: n=8
• Buyers:  n=20
Received allocated interven�on (n=28)

Control interven�on: (n=29)
self-training standard provided by eSight. 
• Renters: n=10
• Buyers:  n=19
Received allocated interven�on (n=26)

Follow-up

Follow-up assessment at 2 weeks, 3 and 6 months:                                                                
Withdrawal from the study: n=7
• 2 weeks: Renters n=0, Buyers n=1
• 3 months: Renters* n=2, Buyers n=2
• 6 months: Renters* n=0, Buyers n=2
Discon�nuance of eSight use: n=3
• Early discon�nuance: Renters n=2, Buyers n=0 
• Late discon�nuance: Renters* n=0, Buyers n=1
   Reason for discon�nuance of eSight
   • eSight did not improve reading n= 1 (early disc. renter)
   • Major technical issues with eSight n=1
   • No specific need to use it for the moment n=1

Follow-up assessment at 2 weeks, 3 and 6 months:  
Withdrawal from the study: n=13
• 2 weeks: Renters n=1, Buyers n=2
• 3 months: Renters* n=5, Buyers n=5
• 6 months: Renters* n=0, Buyers n=0
Discon�nuance of eSight use: n=6
• Early discon�nuance: Renters n=4, Buyers n=1 (health disease)
• Late discon�nuance: Renters* n=1, Buyers n=0
    Reason for discon�nuance of eSight
    • eSight did not improve reading n= 4 (all early disc. renters)
    • Have a decline in health status, n=1
    • No specific need to use it for the moment n=1

Assessment 

Primary objectives:
• Recruitment rate at 10 and 12 months
• Retention at 6 months post randomiization

• Accessibility (at 2 weeks only)
• Acceptability (at 2 weeks only)

Secondary objectives:
• Use behaviour (early and late discontinuance of eSight use)
• Factors related to discontinuance of eSight use

* Beyond the 2 week period, the term «renters» is maintained for all previous renters who decided to buy the device.
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Interventions 

Participants were randomised to receive either personalized low vision training through 

telerehabilitation, or the self-training standard provided by eSight. Allocation was at a 1:1 ratio, 

whereby a research assistant who was not involved in the study carried out two separate 

randomizations: one for the participants who bought eSight Eyewear, the other for those who 

rented the device, given the consumers type difference and the potential influence of the company 

over those who have not yet made the purchase of the device. 

Control intervention. The control intervention focused on the technical aspect of using the 

eSight device, namely: "How does eSight Eyewear work?". Participants in the control group 

received the self-training standard provided by eSight, including the eSkills learning and training 

guide 28 as provided upon purchase. This guide is a self-training program that spans one hour per 

day for one month (30 hours) to be performed at home, and divided into four weeks of exercises 

detailed in the published protocol 26. At the end of the training, the participants continued to use 

the device in their environment until the end of the study five months later (and beyond).  

Experimental intervention. The experimental group received personalized training 

through telerehabilitation that focused on the functional aspects of using eSight, namely: "How to 

achieve your activities of daily living with eSight Eyewear?". Participants benefitted from remote 

training sessions delivered to their home environment using a secure and password-protected 

connection via the Reacts telehealth platform, accessible through their computer or digital tablet 

at specific appointments (https://www.iitreacts.com). They interacted in real time with the low 

vision therapist involved in the study at the School of Optometry of the Université de Montréal. 

The personalized training by telerehabilitation consisted of six one-hour on-line training sessions 

within the first two weeks (six hours), 12 additional hours of homework in parallel during the 
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same 2 weeks, and an additional 12 hours of homework in the following two weeks (total 30 

hours). The low vision therapist and participants shared common work materials composed of 

exercises that they could easily refer to: the eSkills learning and training guide 28 and digitized 

exercises extracted from the VisExc –eccentric fixation program 29 (partially adapted from the 

McGill Low Vision Manual 30) detailed in the published protocol 26. Individualized training was 

tailored to the needs of each participant. Between each of these six sessions, participants were 

asked to continue to train themselves at home using the eSkills learning and training guide for 

approximately six hours per week (12 hours of homework). At the end of the two 

telerehabilitation intervention weeks, the participants continued to train themselves for two weeks 

(12 hours of homework remaining) and continued using their eSight device in their environment, 

until the end of the study five months later (and beyond). After their enrolment, about an hour 

before the scheduled telerehabilitation session time, the low vision therapist contacted the 

participants by phone to guide them through the setup process and help with any questions or 

issues related to accessing the videoconference portal.  

Outcomes 

Primary outcomes.  

The primary outcome of this study was the feasibility of telerehabilitation in the context 

of eSight Eyewear users: (1) enrolment target (signed consent) within ten as well as 12 months, 

(2) retention of participants until six months after randomisation, (3) accessibility of 

telerehabilitation training, and (4) acceptability of telerehabilitation training.  

Given that the enrolment target was 60 participants (30 renters and 30 buyers of eSight 

Eyewear) over 12 months, the criterion for success was 48 participants (80%) over ten months 
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and/or 60 (100%) over 12 months. The number of eligible individuals declining to participate and 

why was recorded, and it was captured whether any participants withdrew from the study and 

why. Retention was monitored by follow-up evaluations and through questionnaires composed of 

individual questions specifically developed for the study. Accessibility of the training by 

telerehabilitation was determined by asking the low vision therapist about any problems related 

to Internet connectivity, access to the videoconference platform, use of the hardware, and 

audio/visual quality. At each training session, the low vision therapist reported any problems in a 

diary, for each participant and herself, respectively. Regarding acceptability, participants of the 

experimental group completed a satisfaction survey with a research assistant, whereby they were 

asked to rate the experience of telerehabilitation for comfort, efficiency, effectiveness, likelihood 

for future use, and overall satisfaction rated on a 4-point Likert scale ("Strongly agree" 

to"Strongly disagree"). The low vision therapist was asked to use a rating scale (“No difficulty” 

to “Impossible”) to indicate the difficulty with using the videoconference portal to estimate the 

participants' working distance, lighting environment while using their eSight device and quantify 

their reading fluency (i.e., speed, accuracy) using shared reading material, as well as her 

impressions of the effect of the intervention on participants (estimate of goals reached for each 

participants ranged from “completely” to “not at all”) (Supplementary information S13 and S14). 

Secondary outcomes.  

The effect of telerehabilitation on eSight device use behaviour (discontinuance rate) was 

assessed at two different times. In the context of the analyses, early discontinuance in device use 

was defined as when a participant who stopped using the device during the first two weeks of the 

study (either a renter who decided not to buy the device at the end of the rental period, or a buyer 

who decided not to use it anymore). Late discontinuance in device use was defined as a 



 

 173 

participant reporting non-use of the device in the previous three months on any given task, a 

period commonly used in previous research 31, 32. The tasks were reported in 94 open and closed 

questions adopted from and including the items of the Psychosocial Impact of Assistive 

Devices Scale 33-35 and the Quebec User Evaluation of Satisfaction with Assistive 

Technology  36,37 (see additional analyses of these measures in Article 5), and questions 

specifically developed for this study about device user’s characteristics and device use changes, 

available in the published protocol (detailed in Supplementary materials S11 and S12). 26 The 

questionnaires were administered at baseline by the low vision therapist and self-administered 

online through a URL link at two weeks, three and six months after randomization. Finally, 

factors pre-identified as being predictive of magnifying low vision aid use 14 (e.g., experience 

with low vision rehabilitation services, family/friend encouragement, physical environment) and 

eSight use 15 (see Article 2; e.g., other people’s reaction while participants use their eSight 

device) were explored though the questionnaires. 

Sample size 

The enrolment target was 60 participants in total, with 30 individuals in each group. This 

sample size is comparable to other feasibility studies in low vision rehabilitation 38, 39 and was 

intended to maximize the available data given the opportunity created through the collaboration 

with the device manufacturer. Given the proposed recruitment period, this sample size allowed 

for the evaluation of any possible limitations with enrolment and retention more robustly, and 

provided rich data on accessibility and acceptability of telerehabilitation training.  

Statistical analyses 
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Statistical analyses were conducted using JASP Version 0.9 software 40. The analysis plan 

consisted of 3 steps. In Step 1, descriptive statistics were used to present the sample and 

responses on all outcome measures. In Step 2, enrolment was analyzed using the 1-year period of 

recruitment reporting the number of participants assessed for eligibility and the number of 

participants that were excluded (number of participants declining to participate and number of 

participants not meeting the inclusion criteria). Here, we report the number of participants that 

were enrolled within the 12-month recruitment period and whether the minimum required 80 % 

(48 participants) were reached. Retention in both the experimental and the control groups were 

analyzed at two weeks, as well as three and six months using the number of participants 

remaining in the study. If participants wished to withdraw after they had been allocated to an 

intervention group, they were given the opportunity to explain their reasoning, should they be 

interested in sharing these reasons, and recorded them in the case report. Variables assessing 

accessibility of telerehabilitation training (numbers and types of issues with: Internet 

connectivity, access to the videoconference platform, use of the hardware, and audio/visual 

quality) were presented as frequency counts. Acceptability was measured using ordinal data from 

a satisfaction survey, and descriptive statistics. In Step 3, early device discontinuance rate at two 

weeks and late discontinuance rate (from three months onwards) were analyzed using descriptive 

statistics. Factors pre-identified as being predictive of magnifying low vision aid use (i.e., 

experience with low vision rehabilitation services, use of several low vision aids, family/friend 

encouragement) and eSight use (i.e., people’s reaction) were examined through the questions 

developed for the study to confirm their relationship with use behaviour. Depending on the nature 

of the questionnaire items, Spearman correlation coefficients or Chi-squares were calculated. 

Data collected up to the point of withdrawal were included in the data analysis. 
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RESULTS 

Recruitment 

Recruitment took place from June 2018 to June 2019. The participant flow is shown in 

Figure 6. A total of 333 eSight users were assessed for eligibility and approached by eSight 

Corporation. Of these, 270 declined to participate, and six did not meet inclusion criteria (one did 

not speak English and or French, two were under 18 years old, two had poor general health, one 

had cognitive issues interfering with communication).  

Baseline Characteristics  

The mean age of the participants was 54.5 years (SD, 16.7; range 21-82 years, see Table 

12 for group-specific details). Participant characteristics at randomization are summarized in 

Table 13 and show comparable demographic and descriptive variables in both groups, albeit with 

retired participants’ preponderance in the control-renters sub-group, and a male majority in the 

control group. Participants completing the trial had a range of ocular pathologies, although optic 

nerve dystrophies and central degenerations were the most common cause of vision impairment 

across groups (see Table 14). The 20 individuals that withdrew from the study (lost during the 

follow-up period) did not differ statistically on any of the demographic measures from those who 

completed the follow-up period (see Table 15). The nine individuals that reported not using their 

eSight Eyewear anymore (both early and late discontinuance) did not differ statistically on any of 

the demographic measures (statistically comparable, given the frequency distribution of the data) 

from those with complete data, with the exception of their distribution across their country of 

residence: more Canadians reported to not use their device anymore after the initial assessment (n 

= 4/7), whereas the user pool contained more Americans (n = 41/7) (χ2 1 [n = 57] = 7.66, P < .01) 

(see Table 16). 
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Table 12. –  Participant characteristics 

 

*Chi-squarred with p < .05 

The table displays descriptive comparisons between buyers and renters belonging to the control group, and 

between buyers and renters belonging to the experimental group. Statistical comparisons were calculated 

when the frequency distribution of the data allowed it. Participant characteristics at randomization show 

comparable demographic and descriptive variables across groups, albeit with a retired participants 

preponderance in the control-renters sub-group. 

Control buyers 
(n=19)

Control Renters 
(n=10)

Experimental 
Buyers          
(n=20) 

Experimental 
Renters      
(n=8)

55.53 (11.72) 61.40 (12.91) 50.30 (20.95) 54.13 (18.94)
12(63)/7(37) 7(70)/3(30) 10(50)/10(50) 4(50)/4(50)

  USA 17 (89) 6 (60) 17 (85) 5 (63)
Canada 2 (11) 4 (40) 3 (15) 3 (37)

Student/employed 8 (42)* 1 (10) 4 (20) 3 (37)
Unemployed 7 (37) 2 (20) 7 (35) 1 (13)
Retired 4 (21) 7 (70) 9 (45) 4 (50)

Alone 4 (21) 3 (30) 3 (15) 2 (25)
Not alone 15 (79) 7 (70) 17 (85) 6 (75)

Secondary 7 (37) 3 (30) 11 (55) 1 (13)
Post-secondary 12 (63) 7 (70) 9 (45) 7 (87)

Peripheral 5 (26) 2 (20) 8 (40) 2 (25)
Central 7 (37) 4 (40) 4 (20) 4 (50)
Both 4 (21) 3 (30) 3 (15) 1 (12)
None 3 (16) 1 (10) 5 (25) 1 (13)

Central 8 (42) 5 (50) 7 (35) 3 (37)
Peripheral 2 (11) 3 (30) 1 (5) 2 (25)
General 9 (47) 2 (20) 12 (60) 3 (38)

Birth 6 (32) 3 (30) 7 (35) 2 (25)
>10 yrs 6 (31) 4 (40) 6 (30) 5 (62)
<6 months to 10 yrs 7 (37) 3 (30) 7 (35) 1 (13)

No 15 (79) 8 (80) 17 (85) 6 (75)
Yes 4 (21) 2 (20) 3 (15) 2 (25)

No 19 (100) 10 (100) 20 (100) 8 (100)

No 16 (84) 8 (80) 16 (80) 7 (87)
Yes 3 (16) 2 (20) 4 (20) 1 (13)

Poor to good 11 (58) 6 (60) 12 (60) 4 (50)
Very good 5 (26) 2 (20) 7 (35) 2 (25)
Excellent 3 (16) 2 (20) 1 (5) 2 (25)

*Chi-squarred with p < .05

Living arrangement,n (%)

Age, mean (SD) (y)
Male/female, n (%)
Country, n (%)

Living situation, n (%)

Physical impairment, n (%)

Health condition, n (%)

Level of study, n (%)

Visual field deficit, n (%)

Ocular disease, n (%)

Eye disease onset, n (%)

Other sensory impairment, n (%)

Cognitive impairment, n (%)
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Table 13. –  Participant characteristics and their relationship with group type 

 

p value calculated with Chi-squared; * p value calculated with Mann-Whitney tests, NV indicates “no value” when statistical 

comparisons were not possible given the frequency distribution of the data. 

This table displays descriptive comparisons between control and experimental groups, and between buyer 

and renter groups. Participant characteristics at randomization show comparable demographic and 

descriptive variables across groups, albeit with a male majority in the control group. 

 

Control group 
(n=29)

Experimental group 
(n=28) p value Buyer          

(n=39) 
Renter      
(n=18) p value

57.55 (12.25) 51.39 (20.12) .34* 52.85 (17.07) 58.17 (15.80) .30*
19 (66)/10(34) 14(50)/14(50) .24 22(56)/17(44) 11(61)/7(39) .56

.67 .15
  USA 23 (79) 22 (79) 34 (87) 11 (61)

Canada 6 (21) 6 (21) 5 (13) 7 (39)
.63

Renter 10 (34) 8 (29)
Buyer 19 (66) 20 (71)

.80 NV
Student/employed 9 (31) 7 (25) 12 (31) 4 (22)
Unemployed 9 (31) 8 (29) 14 (36) 3 (17)
Retired 11 (38) 13 (46) 13 (33) 11 (61)

.56 .40
Alone 7 (24) 5 (18) 7 (18) 5 (28)
Not alone 22 (76) 23 (82) 32 (82) 13 (72)

.52 .08
Secondary 10 (34) 12 (43) 18 (46) 4 (22)
Post-secondary 19 (66) 16 (57) 21 (54) 14 (78)

.53 .53
Peripheral 7 (24) 10 (36) 13 (33) 4 (22)
Central 11 (38) 8 (29) 11 (28) 8 (45)
Both 7 (24) 4 (14) 7 (18) 4 (22)
None 4 (14) 6 (21) 8 (21) 2 (11)

.48 .06
Central 13 (45) 10 (36) 15 (38) 8 (44)
Peripheral 4 (14) 3 (11) 3 (7) 5 (28)
General 11 (38) 15 (53) 21 (54) 5 (28)

.88 .35
Birth 9 (31) 9 (32) 13 (33) 5 (28)
>10 yrs 10 (34) 11 (39) 12 (31) 9 (50)
<6 months to 10 yrs 10 (35) 8 (29) 14 (36) 4 (22)

.79 .70
No 23 (79) 23 (82) 32 (82) 14 (78)
Yes 6 (21) 5 (18) 7 (18) 4 (22)

NV NV
No 29 (100) 28 (100) 39 (100) 18 (100)

.95 NV
No 24 (83) 23 (82) 32 (82) 15 (83)
Yes 5 (17) 5 (18) 7 (18) 3 (17)

.68 NV
Poor to good 17 (58) 16 (57) 23 (59) 10 (56)
Very good 7 (24) 9 (32) 12 (31) 4 (22)
Excellent 5 (17) 3 (11) 4 (10) 4 (22) 

Eye disease onset, n (%)

Age, mean (SD) (y)
Male/female, n (%)
Country, n (%)

User type, n (%)

Living situation, n (%)

Living arrangement,n (%)

Level of study, n (%)

Visual field deficit, n (%)

Ocular disease, n (%)

Other sensory impairment, n (%)

Cognitive impairment, n (%)

Physical impairment, n (%)

Health condition, n (%)
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Table 14. –  Causes of vision impairment 

 

 

 

 

 

 

 

 

 

 

 

 

Cause of sight impairment, n (%) Control 
group (n=29) 

Experimental 
group (n=28)

Optic nerve disease 8 10
Age-related macular degeneration 6 6
Retinopathy of prematurity 3 2
Retinis pigmentosa 3 1
Diabetic retinopathy 0 2
Stargardt disease 1 1
Congenital nystagmus 1 1
Retinal detachment 1 1
Keratoconus 1 0
Central retinal vein occlusion 1 0
Central serus retinopathy 1 0
malign myopia 1 0
stroke 1 0
Optic atrophy with cerebral visual impairment 0 2
congenital cataract 0 1
Peter's syndrome 0 1
Erdhiem Chester disease 1 0
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Table 15. –  Participant characteristics and their relationship with study withdraw 

 

p values were calculated with Chi-squared; NV indicates "“no value” when statistical comparisons were not possible given the 

frequency distribution of the data; n indicates number of participants; * p value calculated with Mann-Whitney tests.  

This table displays descriptive comparaisons between participants who withdrew from the study and those 

who decided to complete the follow-up period. Stastistical analysis comparisons were calculed when the 

frequency distribution of the data enabled it. Participant characteristics show comparable demographic and 

descriptive variables in groups. 

No withdraw group 

(n=37)

Withdraw group 

(n=20)
p value

54.00 (17.89) 55.50 (14.71) .97*

22(59)/15 (41) 11(55)/9(45) .75

.59

  USA 30 (81) 15 (75)

Canada 7 (19) 5 (25)

.12

Control 16 (43) 13 (65)

Experimental 21 (57) 7 (35)

.32

Renter 10 (27) 8 (40)

Buyer 27 (73) 12 (60)

.40

Student/employed 12 (33) 4 (20)

Unemployed 9 (24) 8 (40)

Retired 16 (43) 8 (40)

.22

Alone 6 (16) 6 (30)

Not alone 31 (84) 14 (70)

.68

Secondary 15 (41) 7 (35)

Post-secondary 22 (59) 13 (65)

.87

Peripheral 11 (30) 6 (30)

Central 13 (35) 6 (30)

Both 6 (16) 5 (25)

None 7 (19) 3 (15)

.35

Central 14 (38) 9 (45)

Peripheral 7 (19) 1 (5)

General 16 (43) 10 (50)

.93

Birth 12 (32) 6 (30)

>10 yrs 14 (38) 7 (35)

<6 months to 10 yrs 11 (30) 7 (35)

NV

No 30 (81) 16 (80)

Yes 7 (19) 4 (20)

NV

No 37 (100) 20 (100)

NV

No 31 (84) 16 (80)

Yes 6 (16) 4 (20)

.69

Poor to good 20 (54) 13 (65)

Very good 11 (30) 5 (25)

Excellent 6 (16) 2 (10)

Eye disease onset, n (%)

Other sensory impairment, n (%)

Living arrangement,n (%)

Group type

Level of study, n (%)

Visual field deficit, n (%)

Ocular disease, n (%)

Age, mean (SD) (y)

Male/female, n (%)

Country, n (%)

Customer type, n (%)

Living situation, n (%)

Variables

Physical impairment, n (%)

Health condition, n (%)

Cognitive impairment, n (%)
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Table 16. –  Demographic variables and their relationship with eSight device use 

 

p value calculated with Chi-squared; * p value calculated with Student t-test; n indicates number of participants; NV indicates “no 

value” when statistical comparisons were not possible given the frequency distribution of the data.  

This table displays descriptive comparisons (number of participants and percentage are provided in the 

table) between participants who maintained their eSight use and those who discontinued their use. 

Statistical comparisons were calculated when the frequency distribution of the data allowed it. Participant 

characteristics show comparable demographic and descriptive variables in groups, albeit with a statistical 

significant majority of participants who resided in the USA in the group that maintained eSight use. 

eSight users 
(n=48)

discontinuance of 
eSight use (n=9)

p value

53.35 (17.00)  60.78 (14.42) .28*
26 (54)/22 (46) 7 (78)/2 (22) 0.19

<.01
  USA 41 (85) 4 (44)

Canada 7 (15) 5 (56)
.30

Control 23 (48) 6 (67)
Experimental 25 (52) 3 (33)

NV
Renter 11 (23) 7 (78)
Buyer 37 (77) 2 (22)

NV
No 35 (73) 2 (22)
Yes 13 (27) 7 (78)

NV
Student/employed 15 (31) 1 (11)
Unemployed 15 (31) 2 (22)
Retired 18 (38) 6 (67)

.33
Alone 9 (19) 3 (33)
Not alone 39 (81) 6 (67)

NV
Secondary 19 (40) 3 (33)
Post-secondary 29 (60) 6 (67)

NV
Peripheral 15 (31) 2 (22)
Central 13 (27) 6 (67)
Both 10 (21) 1 (11)
None 10 (21) 0 (0)

NV
Central 18 (37) 5 (56)
Peripheral 7 (15) 1 (11)
General 23 (48) 3 (33)

NV
Birth 18 (38) 0 (0)
>10 yrs 15 (31) 6 (67)
<6 months to 10 yrs 15 (31) 3 (33)

NV
No 39 (81) 7 (78)
Yes 9 (19) 2 (22)

No 48 (100) 9 (100)
NV

No 39 (81) 8 (89)
Yes 9 (19) 1 (11)

.61
Poor to good 29 (60) 4 (44)
Very good 13 (27) 3 (33)
Excellent 6 (13) 2 (22)

Withdraw the study 

Cognitive impairment, n (%)

Physical impairment, n (%)

Health condition, n (%)

Living arrangement,n (%)

Variables

Living situation, n (%)

Age, mean (SD) (y)
Male/female, n (%)
Country, n (%)

Group type

User type, n (%)

Level of study, n (%)

Visual field deficit, n (%)

Ocular disease, n (%)

Eye disease onset, n (%)

Other sensory impairment, n (%)
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Primary Outcomes 

Recruitment target 

Thirty-two (more than 50%) participants were enrolled within six months, 48 (80%) 

participants wthin ten months, and the target number of 60 participants was nearly reached within 

12 months (the last participant was enrolled on June 15, 2019). There were no major events that 

required exclusion of participants before the end of the study. 

Retention Rates 

The retention rate was 93% (n = 53) at two weeks, 68 % (n = 39) at three months, and 

65% (n = 37) at six months. Of the 18 initial renters, five returned their devices after the 2-week 

loan. The main reason was because they were not able to be proficient in reading with their 

device: four of them had a central vision loss (two with age-related macular degeneration, one 

with Stargardt’s disease and one with a retinopathy), and one had a peripheral vision loss (retinis 

pigmentosa). Considering all the participants who bought eSight (initial and new buyers, n = 52), 

the retention rate at three months was 75%, and 71% at six months. Of the 20 participants who 

did not complete assessments until six months, seven belonged to the experimental and 13 to the 

control group. In the experimental group, one participant decided not to buy the device, two had 

difficulty accessing the Reacts telehealth portal and lacked support from their family/friends for 

usage of the platform (one of them had a technical device failure), and four withdrew without 

giving any reason. In the control group, four participants decided not to buy the device, one 

participant had a decline in his health status, and eight withdrew without giving any reason. The 

20 individuals that withdrew from the study did not differ statistically on any of other measures 

statistically comparable (e.g., previous experience with electronic video magnifier, family/friends 
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encouragements to use their device) from those with complete data (see Table 17).  

Table 17. –  Previously identified variables and their relationship with study withdraw 

 

The variables concerned 52 participants instead of 57 because at two weeks, four participants withdrew from the study without 

completing their evaluation and one completed it only partially. n indicates number of participants; NV indicates “no value” when 

statistical comparisons were not possible given the frequency distribution of the data 

This table displays descriptive comparisons (number of participants and percentage are provided in the 

table) between participants who maintained their eSight use and those who discontinued their use. 

Stastistical analysis comparisons were calculed when the frequency distribution of the data enabled it. 

 

 

 

No withdraw group 
(n=37)

Withdraw group 
(n=15) p value

NV
Several time a week to once a week 15 (41) 4 (27)
Everyday 22 (59) 11 (73)

.57
No 18 (49) 6 (40)
Yes 19 (51) 9 (60)

NV
No 4 (11) 1 (7)
Yes 33 (89) 14 (93)

Not at all to slightly 2 (5) 7 (46) NV
Moderately to quit a bit 20 (54) 4 (27)
Extremely 15 (41) 4 (27)

.63
A little of the time to none of the time 9 (24) 2 (13)
A good bit of the time to some of the time 9 (24) 5 (33)
All of the time to most of the time 19 (52) 8 (54)

.57
No 18 (49) 6 40)
Yes 19 (51) 9 (60)

.81
Moderately satisfied 8 (22) 4 (27)
Quite satisfied 10 (27) 5 (33)
Very satisfied 19 (51) 6 (40)

.63
More than the half to not at all 16 (43) 7 (47)
Half 12 (33) 3 (20)
Entirely 9 (24) 5 (33)

Variables

Frequency of eSight device utilization, n  (%)

Experience with low vision rehabilitation services, n  (%)

Currently use of several low vision aids, n  (%)

Experience with electronic video magnifier, n  (%)

Family/friends encouragement, n  (%)

Satisfaction with eSkills self-training, n  (%)

eSkills program completion, n  (%)

eSight is right for the user, n  (%)
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Accessibility of Telerehabilitation 

All of the participants in the experimental group had their own computer on which they 

could install the application of the Reacts telehealth platform with the help of the low vision 

therapist. For four of these 28 participants, some training sessions were done while at work. Four 

participants received assistance from a friend or family member during some of the training 

sessions. Two participants withdrew from the study because they were not able to access to the 

platform independently of which one decided not to use the device anymore. Audio issues. There 

were no major issues with the audio component of the telerehabilitation sessions; however, for 

one participant in the first session the audio did not automatically connect and he had to call the 

telehealth platform to manually connect the audio. Three other participants had audio connection 

issues but only intermittently. They had a weak signal connection that resulted in inconsistent and 

jerky audio when joining the platform requiring them to use their phone while using the computer 

video until the issue was solved.  Video issues. For six participants the video did not 

automatically connect when they joined the videoconference session for the first time. Again, the 

participants were instructed to phone the telehealth platform support service and obtained 

recommendations to optimize video signal quality. Combined audio and video issues. For two 

participants audio and video issues occurred together intermittently, and were associated with 

insufficient bandwidth at the client’s connection. Audio and / or video issues never jeopardized 

participants' training and were not a cause for withdrawing from the study. 

Acceptability of Telerehabilitation Training 

Participants’ Ratings of Telerehabilitation training. The satisfaction survey was 

completed by 23 of 28 participants. All of the five participants who did not respond withdrew 

from the study. The respondents agreed that they were comfortable with receiving 
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telerehabilitation training, of which 83% strongly agreed with this statement. The majority of the 

participants strongly or mostly agreed that the training through videoconferencing was as 

efficient (16/23), as effective (16/23), and allowed them to better accomplish their goals (17/23) 

compared to other previous in-person rehabilitation services. Finally, most of the participants 

(20/23) strongly agreed that they would be interested in using telerehabilitation again if their 

visual needs were to change in the future. All agreed that they were satisfied overall with 

receiving telerehabilitation training, with 65% strongly agreeing with this statement.  

Low vision therapist’s Ratings of Telerehabilitation training. While participants used their 

device, it was moderately difficult for the low vision therapist to evaluate working distance and 

lighting environment. The clinician reported that no exact measurement of the working distance 

could be obtained but it was possible to estimate it by asking the participant to indicate the 

distance between his/her face and the text. However, the reading posture was observable through 

the camera and could be corrected by providing instructions. People with low vision often tend to 

bring text very close to their eyes to obtain natural magnification; using the eSight device, the 

challenge remained to adjust the magnification level on the device, finding the minimum 

magnification with the best reading distance and posture. The use of a lap desk or a reading stand 

was strongly recommended by the low vision therapist to offer better stability of the text and to 

keep a comfortable posture. In addition to working distance issues, the second major challenge 

was related to the assessment of the lighting environment. Although no exact measurement could 

be obtained, by asking the participant to use his/her computer camera to scan around the room 

and observe the presence and the source of natural and/or artificial light (windows or lamps) it 

was possible to estimate the level of lighting qualitatively. Moreover, an optional light integrated 

in the eSight device, providing a direct and constant light to the reading material, was easy to 
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manage by the low vision therapist and the participants. Finally, the low vision therapist judged 

the evaluation of reading speed and reading accuracy though the shared reading material as easy. 

Even from non-standardized text, it was possible to observe and identify reading problems. 

Difficulties in long words, line breaks, or confusion of some letters are often the focus of low 

vision rehabilitation in people with scotomas. Given these common challenges, the low vision 

therapist considered that six sessions over two weeks were insufficient, especifically for 

participants who needed eccentric fixation training. 

The low vision therapist reported that goals were completely, partially and not at all 

achieved for sixteen, eight, and four (57%, 29% and 14%, respectively) of the twenty-eight 

participants. Overall, she perceived her intervention as helpful to improve eSight Eyewear use for 

activities of daily living in all but four participants: one had major difficulties with technology in 

general (i.e., Reacts platform and eSight device), one had difficulty in accessing the Reacts 

telehealth platform and withdrew before the end of the 2-week training program, one was already 

proficient in reading without any device use, and one was most proficient with her closed-circuit 

television. Goals were partially achieved and concerned reading skills for eight participants: two 

had very low vision and would have needed more than a 2-week training session, three had age-

related macular degeneration and the 2-week training was not sufficient to train their eccentric 

fixation, one got discouraged quickly during her training, one was most proficient in hand-held 

magnifier usage compared to his eSight device use, and one exhibited diplopia using eSight 

eyewear when viewing at near. Other issues were related to the difficulty in identifying the 

participants’ gaze position (e.g., eccentric fixation), training with dynamic or manual activities 

because the field of activity was reduced (e.g., cooking), adapting computer configurations 

because of a lack of access to the participant’s screen (e.g., wallpaper, cursor size), and checking 
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if the eSight device was defective. 

Secondary Outcomes  

eSight Eyewear discontinuance 

Early discontinuance in device use. Among the 57 participants, seven (12%) reported 

discontinuing their eSight device use early: five renters decided not to buy the device at the end 

of the rental period because they did not experience reading improvement, and two buyers who 

decided not to use the device anymore because of a decline in health and difficulty to use eSight. 

Three participants did not complete their questionnaire at two weeks and withdrew from the 

study without providing any reasons. For these participants, it was not possible to confirm if they 

discontinued their eSight use early. Considering their group membership, 71% (5/7) of the 

participants who discontinued their device use early belonged to the control group. 

Late Discontinuance in device use. Two participants reported non-use of the device in the 

previous three months. They considered that they had not completely stopped using their device 

and that they simply had not needed it since their last use. At their 6-month evaluation, four 

participants reported non-use between 1-3-month period and three of them considered that they 

completely stopped using their eSight device: two did not give a reason and one reported a 

decline in health.  

Exploration of variables related to device-non-use 

 The majority (63%) of participants who continued the use of eSight Eyewear felt a 

reaction from people when they wore eSight, and most of those who discontinued their use did 

not report feeling such reactions (56%). Interestingly, when asked what the type of reaction was, 

100% expressed that it was interest and positive curiosity. Participants who sustained their device 
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use were mainly those who reported the highest level of satisfaction with eSkills self-training, 

unlike those who discontinued their use and predominantly indicated the lowest level of 

satisfaction. Questionnaire variables were not statistically comparable given the frequency 

distribution of the data (Chi-squared is not possible when some variables have no/very few cases) 

(see Table 18). 

Table 18. –  Previously identified variables and their relationship with eSight device use 

 

The variables concerned 52 participants instead of 57 because at two weeks, four participants withdrew from the study without 

completing their evaluation and one completed it only partially. n indicates number of participants; NV indicates “no value” when 

statistical comparisons were not possible given the frequency distribution of the data 

This table displays descriptive comparisons (number of participants and percentage) between participants 

who maintained their eSight use and those who discontinued their use. Statistical comparisons were not 

calculated because the frequency distribution of the data did not allow it.  

eSight users 

(n=43)

discontinuance of 

eSight use (n=9)
p value

NV

Several time a week to once a week 15 (35) 4 (44)

Everyday 28 (65) 5 (56)

NV

No 41 (95) 9 (100)

Yes 2 (5) 0 (0)

NV

No 4 (9) 1 (11)

Yes 39 (91) 8 (89)

NV

Not at all to slightly 30 (70) 3 (33)

Moderately to extremely 13 (30) 6 (67)

NV

No 27 (63) 7 (78)

Yes 16 (37) 2 (22)

NV

A little of the time to none of the time 10 (23) 1 (11)

A good bit of the time to some of the time 10 (23) 4 (44)

All of the time to most of the time 23 (53) 4 (44)

NV

No 21 (49) 3 (33)

Yes 22 (51) 6 (67)

NV

No 16 (37) 5 (56)

Yes 27 (63) 4 (44)

NV

Moderately satisfied 9 (21) 4 (44)

Quite satisfied 12 (28) 3 (33)

Very satisfied 22 (51) 2 (22)

NV

More than the half to not at all 19 (44) 4 (44)

Half 12 (28) 3 (33)

Entirely 12 (28) 2 (22)

eSkills self-training completion,  n  (%)

Variables

Frequency of eSight device utilization,  n  (%)

Experience with electronic video magnifier,  n  (%)

Currently using of several low vision aids,  n  (%)

Disappointed using the eSight device,  n  (%)

Physical environment influence,  n  (%)

Family/friends encouragement,  n  (%)

Experience with LV rehabilitation services

Reaction from people,  n  (%)

Satisfaction with eSkills self-training,  n (%)
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DISCUSSION 

A feasibility study was carried out to assess the recruitment, retention, accessibility and 

acceptability of an eventual fully randomised trial of telerehabilitation for people with low vision 

using a head-mounted display. The results demonstrated that it was feasible to implement a 

randomized controlled study of individuals with visual impairment using eSight Eyewear 

receiving rehabilitation via a tele-health-platform. Once enrolled, 35 % of participants withdrew 

while 65% completed the entire six months of the study. High accessibility and acceptability of 

the telerehabilitation training sessions were observed among those completing the study, and a 

low usage discontinuation of the head-mounted-display, representing 16 % of all participants 

who were assessed across the study. The participants’ choice to continue using the device was 

independent of the training offered.  

There were no major issues with the audio and video component of the telerehabilitation 

probably because participants used their own computer and did not experience issues associated 

with less expensive android tablets as provided in a previous pilot study 23. In addition, it was 

used a secure and accredited telehealth platform that has been used by various telehealth projects 

by public health providers within the university health network of the research team. The high 

accessibility and acceptability reported by the participants suggest that telerehabilitation seems a 

particularly promising modality for low rehabilitation services. The training delivered in the 

study was personalized, providing to the low vision therapist relevant insights about the 

participants’ environment and tasks that were visually challenging. The provided 

telerehabilitation training was very similar to services that would be given in-office, including the 

same confidence level and comfort in human interaction with participants, in particular for 

reading, writing, other eye-hand coordination tasks (e.g., sewing, drawing) and initial eccentric 
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fixation training. More than six sessions would be needed for the acquisition of a stable eccentric 

fixation according to the low vision therapist. Few participants needed direct assistance from a 

friend or family member during the telerehabilitation sessions. Most were independent and, once 

connected, if they experienced technical challenges with the telehealth platform, it did not 

compromise training.  

Different telerehabilitation intervention modalities should be considered. In light of an 

inconsistent training model for emerging head-mounted display technology in the field of low 

vision rehabilitation for the use of head-mounted displays, the present study compared a clinical-

type intervention with a commercial self-training standard provided by the device manufacturer. 

A recent pilot study supported potential value and feasibility of low vision telerehabilitation in 

ten patients receiving a one-hour unique training session at home to use their handheld magnifier 

by an in-office clinician 23. Positive accessibility feedback was gathered from both participants 

and providers, whereby video quality was rated as excellent to good and audio quality ratings 

were variable, depending on the nature of tablet type used. Encouraging results were obtained 

regarding accessibility, whereby none of the participants were dissatisfied with the 

telerehabilitation session and all agreed that they would want to have another telerehabilitation 

session again in the future. An alternative telerehabilitation format is currently implemented by 

the Buffalo Veterans Affairs low vision service, in which participants travel to an equipped 

location in their vicinity to receive training from a remote low vision rehabilitation therapists 41. 

Considering the diversity of telerehabilitation types described, one of the next steps would be to 

compare our telerehabilitation training with a traditional in-office low vision service. Moreover, 

given these encouraging outcomes for telerehabilitation implementation using either eSight-
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Eyewear or hand-held magnifiers23, it is likely feasible to provide telerehabilitation for other 

head-mounted display types or electronic low vision aids. 

Measures of device usage were included as secondary outcome measures. More 

participants of the control group discontinued device use compaired with the those of the 

experimental group (six versus three participants, respectively); however, we did not find any 

significant difference in the effect between the two intervention groups, indicating that training 

provided by the device manufacturer may be considered as an intervention that is as effective as 

the proposed personalized telerehabilitation training. Given the sample size and the frequency 

distributions of the participants who discontinued device use, the statistical analyses need to be 

interpreted with care. Insofar as low vision aid usage depends on training 42 43, this result is 

perhaps not surprising. In particular, a scoping review reported that intensive training was 

predictive of magnifying low vision aids use 44. Considering the sustained 30-hrs training of the 

self-training eSkills program, this may have produced the same effect on device use as the 

personalized telerehabilitation training. Yet, a cross-sectional study revealed that training was not 

a predicting factor of eSight device use 15 (see Article 2). It is probable that follow-up 

assessments, required by the present longitudinal design, positively influenceed participants’ 

motivation regardless of their self-training compliance (Hawthorne effect). Moreover, a 

personalized and a more comprehensive intervention, involving a multidisciplinary team, might 

have succeeded in reducing the number of device discontinuances compared to the self-guided 

training. 

Compared to the 30 % discontinuance rate  (also considered as a threshold for defining 

low and high rates of device abandonment 45, 46) of assistive technology use traditionally 

observed in the literature 47-49, the 16 % (including early and late discontinuance) in the present 
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study is considered as low and mirrors behaviour use measured in the online-survey addressed at 

eSight Eyewear users, whereby 17 % of the participants had discontinued their device use 15 (see 

Article 2). This finding is also exactly in line with the 17 % abandonment rate reported in the 

context of patients receiving magnifier devices via a novel low vision mobile clinic delivery 

model 32. It can be anticipated that this low discontinuation rate may be an uderestimate given the 

number of participants who withdrew from the study without providing any reasons, as well as a 

possible social desirability bias in the responses of the remaining participants. The cost involved 

in obtaining the device may also influence the motivation to maintain usage over time. However, 

the logic that tends to associate people who withraw from the study with those who discontinued 

their device use, does not entirely apply to this study. The two participants who discontinued 

their device use late completed the entire 6-months follow-up. They reported that they had not 

completely stopped using their device and that they simply had not needed it since their last use. 

We continued to follow them for descriptive reasons (e.g., to explore the potential decision to use 

the device again) and also because it was a feasibility study that assessed retention rate over six 

months. Moreover, five participants who completely stopped using their device (but did not meet 

the late discontinuance use definition and were not categorized as non-users), did not withdraw 

from the study. These five participants were categorized as users not only because they had not 

discontinued their device for more than three months, but also because ocular or general health 

issues occurred (awaiting cataract surgery, illness) that they judged as transient, and that they 

intended to use their device again in the future. 

Another relevant point to report is that among participants who discontinued their eSight 

use, all except two discontinued within the first three months and the majority of those were 

participants who rented the device and returned it after the 2-week leasing period without 
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providing any reason. These findings are consistent with an earlier study reporting both 

abandonment in the first three months after visual aid provision and also no significant difference 

in abandonment at three months versus one year after device provision 32. In addition, people’s 

positive reaction while using their device in public had been associated with sustained device use. 

This factor was actually expected and is aligned with previous work, whereby interest and 

positive curiosity were associated with people’s reaction in a cross-sectional study 15 (see 

Article 2). The replication of this result in a prospective context suggests that participants who 

sustained their device use may also be more involved in social activities and attentive to people 

around them. In contrast, encouragement by family/friends was not associated with sustained 

device use, replicating previous findings 15 (see Article 2). Given the sample size and the 

frequency distributions, it was not possible to confirm if experience with electronic video 

magnifiers, or other low vision aids, family/friend encouragement, or accessing low vision 

rehabilitation services were associated with device use. In future studies, the question of whether 

telerehabilitation training will enable greater independence in activities of daily living and 

possibly whether this would translate into greater improvements in quality of life will need to be 

addressed. 

Limitations of the study include self-selection bias, as participants who spontaneously 

decided to rent or purchase eSight Eyewear, expressed interest in research participation, own the 

computer equipment necessary for telerehabilitation and data collection, and were willing to try 

an Internet-based video conference platform were enrolled. To overcome this potential bias, it is 

planned to loan eSight Eyewear and Internet access tablets to participants in the next phase of this 

project, thereby avoiding the possibility that the participants’ commitment to their purchase 

decision affects this bias in the study. It is worth noticing that, among users who were contacted, 
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nobody was excluded from this study due to a lack of Internet and / or computer / tablet access 

because all were already equipped. However, the participants were not representative of the 

general low vision population since they were already exposed to sophisticated technology, 

possibly leading them to be more willing to try technology used for telerehabilitation and/or 

videoconferencing. However, this limitation will probably be less contextual over the next 

decades with upcoming generations. Another limitation is that it was not always possible to 

differentiate device discontinuance from other types of attrition. This was specifically the case for 

participants that withdrew from the study without explanation. However, through regular 

monitoring, we hope we were able to record most reasons for leaving the study. Considering the 

importance of optimizing device usage measures in a future trial, it may be relevant to monitor 

duration of usage and the settings used by the participant with a dedicated application on the 

head-mounted display. Moreover, the choice to still use eSight by the participants was reported as 

being independent of the training offered but this does not include the opinions of the 35% who 

withdrew from the study. Another potential limitation is the absence of an in-office evaluation 

with objective visual function measures, such as visual acuity, visual field, or contrast sensitivity, 

which could provide complementary insights. Given the on-line survey nature of data collection, 

complete access to medical chart information was not feasible. The aspects that were missing 

from the evaluation could be added to future protocols. For example, standardized near reading or 

acuity cards during the telerehabilitation session had already been successfully implemented 23. 

Because telerehabilitation is not intended as a substitute for in-person interventions, a hybrid 

resource allocation would ideally combine telerehabilitation training with an initial in-office 

assessment and visits at participants’ home to more comprehensively understand their 

environment. Altogether these complementary services would be able to detect visual function 

decline in a timely manner, changes in patients’ needs and would allow planning an in-office visit 
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if further visual explorations are required. Finally, given the nature of the intervention, it was not 

possible to mask participants to the experimental intervention. This may have introduced social 

desirability bias in participants’ self-reports regarding usage of the head-mounted display, and 

their retention in the study. Randomized participant allocation, masking the researcher to group 

allocation, and the use of self-administered assessments minimized selection, detection and 

experimenter bias. Moreover, the telerehabilitation approach allowed enrolment and participation 

across both rural and urban environments to represent a wide range of individuals with visual 

impairment using eSight Eyewear. 

CONCLUSIONS  

The data demonstrated the feasibility of a randomized controlled study of 

telerehabilitation for people with low vision using a head-mounted display. Positive feedback 

from the participants and the low vision therapist suggest the potential value of this modality for 

low vision services; however, we did not find any significant difference in device usage between 

the two intervention groups. With the aging of the population, it is urgent to provide innovative 

care delivery strategies for low vision service to maintain and increase the standard of care and 

the quality of life for people with low vision. An important challenge is to implement low vision 

telerehabilitation services without compromising comprehensive care, including personalized 

adjustment interventions. A hybrid resource allocation for low vision rehabilitation has the 

potential to overcome barriers associated with existing service delivery, while maintaining human 

interaction. Telerehabilitation allows personalized care because patients are evaluated in their 

own environments. The ubiquity of the care makes it more ecologic, and potentially optimizes the 

compliance with care recommendations. Moreover, telerehabilitation has the potential to increase 

efficiency, reducing travel time and expenses for both the low vision therapist and the patients. 
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Altogether, this modality may increase the number of follow-up sessions to improve learning 

about device use and vision- and health-related outcomes. Telerehabilitation is a creative solution 

that allows new issues to emerge, such as the enhancement of a team approach involving highly 

qualified professionals. New reimbursement modes for telehealth services will need to be 

addressed and could open the door to future implementation of the services into current clinical 

practice. Finally, ethical issues related to e-health raise the importance of identifying secure 

telehealth platforms and protect patient privacy in accordance with local and national laws and 

regulations. 
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Abstract 

Significance: Interest in portable head-mounted low vision devices has increased in recent years 

and these devices have become a viable alternative to enhance residual vision. Several studies 

have examined the multifactorial decision process around the use of assistive technologies, 

whereby transportation issues and insufficient training have emerged as important barriers. 

Quality of life outcomes and symptoms related to cybersickness, such as presence of headaches, 

were important predictors of head-mounted device abandonment. Despite encouraging 

preliminary outcomes, very few applications of telerehabilitation for low vision have been tested 

on a larger scale. Purpose: To help guide evidence-based practice recommendations for this 

rehabilitation modality, a randomised study of telerehabilitation for individuals with low vision 

using head mounted displays was conducted. Methods: Participants aged 18+ among prospective 

eSight Eyewear owners were recruited, randomised 1:1 into two parallel groups, whereby the 

experimental group received the telerehabilitation training provided by a low-vision therapist and 

the control group received the self-training standard offered by the device manufacturer. The 

primary outcome measures were the impact of telerehabilitation on validated measures that 

evaluate different aspects of assistive technology-related quality of life. Exploratory outcomes 

were the assessment of functional vision and cybersickness associated with head-mounted 

display use. Results: Assistive technology-related aspect of quality of life was improved in the 

57 participants (age 21-82, mean 54.5) within the first three months, independently of training 

type. Overall, early functional vision improvement, independently of group types, indicated no 

changes in participants’ cybersickness outcomes after telerehabilitation. Conclusion: eSight 

Eyewear, either with telerehabilition or with the manufacturer self-training standard, early 

improves functional vision and increased users’ quality of life within the first three months of 
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device training and practice. This indicates that eSight training using telerehabilition was equally 

successful in improving device-related aspect of quality of life and functional vision outcomes as 

the self-training standard provided by the device manufacturer.  

 

INTRODUCTION 

Visual impairment (blindness and low vision) is globally prevalent across the lifespan and 

affects at least 2.2 billion people 1. Low vision is defined as moderate visual impairment  (i.e., 

best-corrected visual acuity between 0.5-1.3 logMAR [20/60 to 20/400] in the better eye, or a 

remaining visual field of < 20 degrees in the better eye with best possible correction 2) that is not 

correctable with glasses, contact lenses, or surgical intervention, and interferes with normal 

everyday functioning 3. Low vision rehabilitation is the primary intervention for individuals with 

reduced visual function and can improve independence, functional visual abilities and quality of 

life by maximizing the individual’s remaining visual abilities 4. Among the most common forms 

of intervention in low vision rehabilitation is the provision of and training in the use of low vision 

aids, including optical and electronic magnification devices 5 that are commonly recommended 

and provided in face-to-face rehabilitation sessions. 

In recent decades, wearable head mounted displays have undergone major technological 

evolution (i.e., rapid miniaturization of the camera, image processing and display electronics) and 

have become a viable alternative to enhance residual vision in individuals with vision 

impairment 6, 7. Among the new generation of head-mounted displays, eSight Eyewear (eSight 

Corp., Toronto, ON, Canada), a semi-immersive system (e.g. virtual reality), was designed to 

improve on previous devices’ magnification, offering auto focus, contrast enhancement at all 
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distances, hands-free use, and a wide-field image through digital image processing. In 2018, a 

multicenter prospective trial demonstrated improvement in visual ability including activities of 

daily living and reading by 51 novice eSight Eyewear users followed over three months 8. The 

benefits of practice and training with head-mounted displays have not been extensively studied, 

although the importance of training in their use has previously been demonstrated as important, 

specifically for distant and intermediate vision compared to traditional low vision aids 9.  

Despite the functional and evidence-based benefits of magnifying low vision aid use 10, 11, 

a scoping review documented highly variable rates of device non-use 12. A cross-sectional study 

documented that, of 109 eSight Eyewear users, 17.4 % (n=19) did not use their device in the past 

three months 13 (see Article 2) reporting multiple reasons. If an assistive device fails to improve 

functional vision, or if quality of life is not improved or even declines as a result of its use, the 

device tends to be abandoned. Day et al. 14 stated (p. 24) that “an assistive device should promote 

good quality of life for the user to the extent to which it makes the user feel competent, confident 

and inclined (or motivated) to exploit life’s possibilities”. Device users who perceived a more 

positive effect of the device on their quality of life, and those reporting higher satisfaction with 

the device, were consistently more likely to continue using eSight Eyewear 13 (see Article 2). In 

the context of magnification, practice and supervised personalized training provided by vision 

rehabilitation services increase the level of independence and function when engaging in 

activities of daily living, thereby promoting quality of life 10, 15. Given the effectiveness of 

clinical setting interventions, users of the new generation of magnifiers should benefit as well 

from individualized attention by receiving training tailored to their needs. Especially in the 

context of head-mounted displays, device factors (e.g., interpupillary distance) 16 and general 

ergonomics (e.g., heavy and inappropriate fitting headsets) are responsible for physical 
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discomfort that can weaken the visual experience 17. Awareness of these factors and 

individualized attention commonly offered by vision rehabilitation services is essential to 

increase the adoption of the technology. Cybersickness can be described as a range of symptoms 

including disorientation, vertigo, headaches, and eyestrain induce by virtual reality 18, and could 

be considered as an important usability issue potentially influencing the adoption of such 

technology 19. Enhanced image motion, sometimes exaggerated through magnification, increases 

the risk of cybersickness and other symptoms of visual discomfort 20 because the camera included 

in a head-mounted low vision enhancement system moves with the users' head movements. The 

potential experiences of cybersickness felt by individuals with low vision using head-mounted 

displays and the possible connection with device discontinuation was measured recently 13 (see 

Article 2). The presence of headaches while utilizing the device was a consistant predictor of 

eSight Eyewear non-use. Insufficient training duration and frequency have also been identified as 

important predictors of magnifying low vision aid non-use 12. The most common approach for 

delivering low vision rehabilitation in-office may be a barrier in the process of acquiring and 

incorporating magnifying low vision aids, given the need for transportation to and from the 

session. Travel may limit the ability of individuals to access follow-up interventions for their 

visual aid training and skill reinforcement 21, 22. This is particularly a challenge given that around 

70 % of this population are no longer able to drive 23, in addition to the paucity of specialty 

services and the limited access to care in rural areas of geographically dispersed countries, such 

as the United States and Canada 24, 25.  

Telerehabilitation has become a viable alternative for delivering rehabilitation services, 

allowing individuals to remain at home while receiving services through internet-based 

communication technology 26. A systematic review on telerehabilitation for a wide range of 
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disabilities revealed that around 70% of the interventions were successful 27, thereby providing 

evidence-based practice recommendations towards its implementation. However, a Cochrane 

systematic review reported very few applications and no published outcomes in the context of 

low vision 28. The visually impaired population, however, tends to use more and more mobile 

mainstream devices with built-in video systems (e.g., smart phone, tablet), suggesting that they 

could be used to deliver telerehabilitation services 29, 30. Recently, a pilot study conducted on ten 

individuals with low vision confirmed the feasibility and acceptability of training via 

telerehabilitation to optimize the use of handheld magnifiers while performing reading tasks 31.   

Considering the absence of previous randomized controlled studies in the context of low 

vision telerehabilitation, and to help guide evidence-based practice recommendations, the present 

study was conducted with the primary objective of determining whether administering several 

low vision rehabilitation training sessions using an Internet-based video platform can improve 

device-related aspects of users’ quality of life. Secondary objectives were to determine if a 

personalized telerehabilitation intervention plan can improve functional vision and/or reduce 

symptoms of cybersickness as compared to self-guided training.  

METHODS 

Study design  

This is a parallel two-arm randomised study which consists of training individuals with 

low vision in the use of eSight Eyewear in their living environment when engaging in visual 

activities. The participants were enrolled through the School of Optometry of the Université de 

Montréal, Montreal, Quebec, Canada. The protocol has previously been published in more 

detail 32. The study complied with the ethical standards defined by the Declaration of Helsinki 
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and its requirements for conducting research with human participants 33, and was approved by the 

institutional review board of the Centre de recherche interdisciplinaire en réadaptation du 

Montréal métropolitain (CRIR# 1286-1217). 

Participants and eligibility criteria 

Once individuals decided to buy or rent an eSight device, they were informed of the 

opportunity to participate in the study by an employee of eSight Corporation. Novice users of 

eSight Eyewear with self-reported low vision aged 18+, who were able to communicate in 

English or French, had a tablet, desktop or laptop computer with Internet access, and recently 

bought (< one month) or were renting eSight Eyewear were enrolled. Device users owning their 

eSight device for more than one month (therefore having completed the eSight eSkills User 

Guide 34), or those self-reporting other severe sensory impairments that may interfere with 

communication were excluded. Based on her clinical experience, the low vision therapist 

involved in the study confirmed whether participants were able to follow a 20 min phone 

conversation, whereby it was confirmed by phone that participants had sufficient hearing and 

cognition to complete oral informed consent and could follow protocol procedures. Figure 7 

summarizes the design of the study; each of the study aspects is described in detail. 
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Figure 7. –  Chart showing participant flow 

Recruitment

Enrolment

• Le�er introducing the study sent by eSight to all new eSight Eyewear owners 
• New eSight Eyewear owners contact the research team

Assessed for eligibility: n= 333
Inclusion criteria
• 18+ years
• Speaking English and/or French
• Having a digital tablet and/or a laptop or computer with internet access 
Exclusion criteria 
• Currently using or prior users of eSight device for more than one month 
• People self-repor�ng other severe sensory and/or cogni�ve impairment that interfere with communica�on 
• Being able to follow/understand a 20 minutes phone conversa�on

Excluded: n=276
• Not mee�ng inclusion criteria: n=6
• Declined to par�cipate: n=270

Randomized: n=57
Two randomiza�ons carried out separately at the Université de Montréal by a research assistant who is not involved in the study.
 • Renter users: n=18
 • Buyer users: n=39

Alloca�on

Experimental interven�on: (n=28)
personalized low vision training by telerehabilita�on 
 • Renters: n=8
 • Buyers:  n=20
All received allocated interven�on (n=28)

Control interven�on: (n=29)
self-training standard provided by eSight. 
 • Renters: n=10
 • Buyers:  n=19
26 received allocated interven�on , for 3 do not know

Baseline assessment

Demographics                        n= 57
PIADS
QUEST
VA LV VFQ-48
Simulator Sickness Ques�onnaire

Experimental:  n=28
          • Renters n=8
          • Buyers  n=20

Control:  n=29
• Renters n=10
• Buyers  n=19

At 2 weeks

                                                  n= 53
PIADS
QUEST
VA LV VFQ-48
Simulator Sickness Ques�onnaire

Experimental:  n=27
          • Renters n=8
          • Buyers  n=19

Control:  n=26
• Renters n=9
• Buyers  n=17

At 3 months

                                                  n= 39
PIADS
QUEST
VA LV VFQ-48
Simulator Sickness Ques�onnaire

Experimental:  n=23
          • Renters n=6
          • Buyers  n=17

Control:  n=16
• Renters n=4
• Buyers  n=12

At 6 months

                                                  n= 37
PIADS
QUEST
VA LV VFQ-48
Simulator Sickness Ques�onnaire

Experimental:  n=21
          • Renters n=6
          • Buyers  n=15

Control:  n=16
• Renters n=4
• Buyers  n=12

n=4

n=14

n=2
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Assignment and interventions 

Allocation was at a 1:1 ratio, whereby participants received either personalized low vision 

training through telerehabilitation, or the self-training standard provided by eSight. Given the 

consumers type difference and the potential influence of the company over those who have not 

yet made the purchase of the device, two separate randomizations were carried out: one for the 

participants who bought eSight Eyewear, the other for those who rented the device.  

Control intervention. The control intervention focused on the technical aspect of using the 

eSight device (i.e., remove and replace battery, description of different settings and their optimal 

usage for different visual conditions). Participants received the self-training standard provided by 

eSight, including the eSkills learning and training guide 34 as usually provided upon purchase. 

The self-training program spans one hour per day for one month (30 hours), divided into four 

weeks of exercises, to be performed self-guided at home. Once the training program was 

completed, the participants continued to use the eSight Eyewear in their environment until the 

end of the study five months later (and beyond).  

Experimental intervention. The experimental group received personalized training 

through telerehabilitation that focused on the functional aspects of using eSight, considering 

achievement of activities of daily living with eSight Eyewear. Interacting in real time with the 

same low vision therapist, participants received remote training sessions delivered to their home 

environment via their computer or digital tablet at specific appointments 

(https://www.iitreacts.com), using a secure and password protected connection via the REACTS 

telehealth platform. The personalized training by telerehabilitation consisted of six one-hour on-

line training sessions within the first two weeks (six hours), 12 additional hours of homework in 

parallel during the same two weeks, and an additional 12 hours of homework in the following 
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two weeks. Common work materials composed of exercises, the eSkills learning and training 

guide 34 and digitized exercises extracted from the VisExc –eccentric fixation program 35 

(partially adapted from the McGill Low Vision Manual 36) were shared between the low vision 

therapist and participants. According to the needs of each participant, and as would be the case in 

a traditional face-to-face clinical setting, individualized training was tailored. At the end of the 

telerehabilitation intervention (two first weeks), the participants continued their training for two 

further weeks (12 hours of homework remaining) and continued using their eSight device for 

their visual activities in their environment, until the end of the study (and beyond). After their 

enrolment and before the first scheduled telerehabilitation session time, the low vision therapist 

contacted participants by phone to confirm the setup process and help with any issues related to 

accessing the videoconference portal. 

Outcomes 

Primary outcomes.  

The primary focus of this study was the effect of telerehabilitation on eSight users’ 

device-related aspects of quality of life and encompassed two standardized measures: the 

Psychosocial Impact of Assistive Devices Scale 14, 37, 38, and the Quebec User Evaluation of 

Satisfaction with Assistive Technology 39, 40, both of which are validated in English and French. 

In addition, open and closed-ended questions specifically developed for this study (detailed in 

Supplementary materials S11 and S12) were administered. 

Secondary outcomes.  

The effect of personalized telerehabilitation on functional visual ability using the Veterans 

Affairs Low Vision Visual Functioning Questionnaire 48 41 was assessed. The four functional 
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domains of this questionnaire are reading (reading newspaper, print on television, or street signs); 

visual information (recognizing faces, finding an item on a crowded shelf); visual motor 

(activities of daily living such as pouring a liquid into a cup, preparing a meal, or self-grooming; 

and mobility (use of public transport, navigating stairs, and getting around in unfamiliar places). 

Scores were converted into logit units, using the calibrated conversion table provided by 

Stelmack and Massof 42. 

Cybersickness was measured, given its potential link to head-mounted display use, with 

the Simulator Sickness Questionnaire 43. It is a widely applied measurement tool in research 

studying cybersickness and a standard for accessing virtual reality related sickness. It assesses 16 

symptoms grouped into the three categories, namely, nausea that refers to motion sickness 

condition (i.e., increased salivation, sweating), disorientation related to simulator sickness (i.e., 

vertigo blurred vision) and oculomotor issues that make reference to cybersickness (i.e., fatigue, 

headache, eyestrain). All questionnaires were administered at baseline by the low vision therapist 

and self-administered online through a URL link at two weeks, three months and six months after 

randomization. 

Statistical methods 

Statistical analyses were conducted using JASP Version 0.9 software (University of 

Amsterdam, Amsterdam, The Netherlands) 44 and JAMOVI Version 1.0.5 45. The analysis plan 

consisted of three steps. In Step 1, descriptive statistics were used to present the sample and 

responses on all outcome measures. In Step 2, the primary outcome measures were examined to 

evaluate device-related aspects of quality of life, while in Step 3, possible effects within the 

secondary outcomes, functional vision and cybersickness were explored. 
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Step 1. Descriptive measures, including participants' demographic and clinical 

characteristics, were summarized as means and standard deviations, medians and interquartile 

ranges, and by counts and percentages as appropriate. 

Steps 2 and 3. Primary outcomes, device-related aspects of quality of life as measured by 

the of Assistive Devices Scale and Quebec User Evaluation of Satisfaction with Assistive 

Technology, and the secondary outcomes, functional vision assessed by Veterans Affairs Low 

Vision Visual Functioning Questionnaire 48, and cybersickness and other visual discomfort 

symptoms as measured by Simulator Sickness Questionnaire, were examined according to a 2 x 2 

x 4 (telerehab/comparison x buyer/renter x pre/2weeks/3months/6months) factorial design 

approach (see Figure 7). Given the repeated-measures component of the study, and in order to 

accommodate potentially missing data, the analyses were conducted using mixed-effects model, 

and post-hoc tests using Bonferroni correction. Linear mixed-effect-models with repeated 

measures design, quantified the dependent variables, Psychosocial Impact of Assistive 

Devices Scale, Quebec User Evaluation of Satisfaction with Assistive Technology, Veterans 

Affairs Low Vision Visual Functioning Questionnaire 48 and Simulator Sickness Questionnaire 

scores as a function of the two categorical predictors: group  (i.e., personalized telerehabilitation 

training and control), consumer type (i.e., renter and buyer), as well as their group-by-time, 

group-by-consumer type and time-by-consumer type interactions. 

Four separate linear mixed-effects models that analyzed each of the previously cited dependent 

variables scores as a function of their predictors were constructed. 
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RESULTS 

Recruitment 

Recruitment took place from June 2018 to June 2019. A total of 333 eSight users were 

assessed for eligibility and approached by eSight Corporation. Of these, 270 declined to 

participate, and six did not meet inclusion criteria (one did not speak English and or French, two 

were under 18 years old, two had decline in their general health, one had cognitive issues 

interfering with communication). 

Baseline Characteristics  

The mean age of the participants was 54.5 years (standard deviation, 16.7; range 21-82 

years). In the control group, the mean age of the participants who bought the device was 55.5 

years (SD, 11.7) and was 61.4 (SD, 12.9) in those who rented the device. In the experimental 

group, the mean age of the participants who bought the device was 50.3 years (SD, 21.0) and was 

54.1 years (SD, 18.9) in those who rented the device (see Article 4). Participant characteristics at 

randomization are presented in the feasibility study and show comparable descriptive 

characteristics, albeit with more men in the control group and more retired participants in the 

control-renters sub-group. Optic nerve dystrophies and central macular degeneration were the 

most common cause of vision impairment across groups; however, a range of ocular diseases 

characterizes the sample. The 20 participants that withdrew from the study (lost during the 

follow-up period) did not differ statistically on any of the demographic variables from those who 

completed the follow-up period. The nine participants that self-reported not using their eSight 

device anymore did not diverge statistically on any of the demographic measures from those who 

completed the study, except for their distribution across their country of residence. More 

Americans reported keeping their device after the initial assessment, whereas the non-user pool 
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contained more Canadians (n = 33/40) (χ2 1 [n = 47] = 5.22, P = .02) (see Article 4). 

Primary Outcomes 

Assistive technology-related aspects of Quality of Life measures 

The first linear mixed-effects model revealed that Psychosocial Impact of Assistive 

Devices Scale score improved over time across all participants, F (3, 129) = 2.83, p = .041, h2 = 

.049. However, subsequent pairwise comparisons did not reveal any specific effects, given that 

the overall effect size was too small to render any conservative comparisons statistically 

significant (see Figure 8). A main effect of consumer type was observed, F (1, 58) = 5.04, p = 

.029, h2 = .084, indicating that of Assistive Devices Scale mean scores from buyers were 

significantly higher than those renters. The mean Psychosocial Impact of Assistive Devices Scale 

score of the participants of the control group was not statistically significantly different than that 

of the experimental group. Regarding the Psychosocial Impact of Assistive Devices questionnaire 

subscales, three supplemental models were conducted and revealed main effects of consumer 

type for the competency, F (1, 55) = 6.354, p = .015, h2 = .104, and the adaptability subscales, F 

(1, 57) = 6.635, p = .013, h2 = .108, indicating that the buyers’ mean was significantly higher 

than that of renters. No subscales improved statistically significantly over time (p > .05) (see 

Supplementary Graphs S15 and Supplementary tables S16 for mixed-effect model analyses). 
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Figure 8. –  Results of the Psychosocial Impact of Assistive Devices Scale at baseline, two weeks, 

three and six months after randomization 

Because the patterns were similar in three subscales of this questionnaire, results for the self-esteem, or 

the competency, or the adaptability domains are not presented here. The score statistically significantly 

improved over time across all participants. However, subsequent pairwise comparisons did not reveal any 

specific effects. No subscales improved statistically significantly over time (ps > .05).  

 

The second model revealed that Quebec User Evaluation of Satisfaction with Assistive 

Technology score improved over time across all participants, F (3, 131) = 3.141, p = .028, h2 = 

.054. Pairwise comparisons indicated that the mean from pre-intervention was significantly lower 

than that from three months post-intervention, (t(135) = 2.802, p = .035, d = .601) (see Figure 9). 

No other pairwise contrast was significant (p > .05). Neither the main effect of group nor of 

consumer types was significant.   
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Figure 9. –  Results of the Quebec User Evaluation of Satisfaction with Assistive Technology at 

baseline, two weeks, three and six months after randomization 

The score was statistically significantly improved over time across all participants. The mean baseline 

score was 29.46 (SD, 10.80), which improved to 34.85 (SD, 8.19) after three months of device use and 

training. Score did not demonstrate a significant change after three months (ps > .05). * for p < .05. 

 

Secondary Outcomes  

Visual Functioning  

Using the Veterans Affairs Low Vision Visual Functioning Questionnaire 48, five 

separate linear mixed effects models that analyzed the overall visual ability score, as well as 

reading, mobility, visual information and visual motor subscales were constructed using the same 

analysis pattern as in the previous analyses. The overall model, revealed that visual ability 

improved over time across all participants, F (3, 124) = 32.538, p < .001, h2 = .372. Subsequent 

pairwise comparisons indicated that the mean from pre-intervention (baseline) was significantly 

lower than that from 2-weeks (t(120) = 8.025, p < .001), 3-months (t(126) = 7.472, p < .001) and 

6-months post-intervention (t(126) = 7.607, p < .001) (see Figure 10). No other pairwise contrast 

was significant. A main effect of consumer type was also observed, F (1, 58) = 4.815, p = .032, 
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h2 = .081, indicating that the mean of the participants who bought the eSight device was 

significantly higher than that of the participants who rented it. The subsequent models revealed 

that all the subscores (i.e., reading, visual mobility, visual information and visual motor) 

improved over time across all participants, Freading (3, 124) = 26.581, p < .001, h2 = .326, Fvisual 

information (3, 124) = 31.934, p < .001, h2 = .367, Fvisual motor (3, 124) = 22.263, p < .001, h2 = .288, 

Fvisual mobility (3, 121) = 8.349, p < .001, h2 = .132, respectively. Pairwise comparisons indicated 

that the mean from pre-intervention was significantly lower than that from 2-weeks, 3-months 

and 6-months post-intervention for reading, visual information, visual motor, and visual mobility 

(see Table 19). No other pairwise contrast was significant (p > .05). A main effect of consumer 

type was observed for the visual mobility-related model only (F (1, 56) = 10.112, p = .002, h2 = 

.155), indicating that the mean score from the buyers were significantly higher than that of 

renters. Overall, in each of the five models tested, scores of the participants of experimental 

group were not statistically significantly different (see Supplementary Graphs S15 and 

Supplementary Tables S16 for mixed-effect model analyses). 

Table 19. –  Veterans Affairs Low Vision Visual Functioning Questionnaire 48 subscales statistical 

analyses pairwaise compararisons 

 

freedom degrees t value p value d Cohen value
T0-T2 weeks 119 7.659 < .001 .53
T0-T3 months 126 6.513 < .001 .54
T0-T6 months 127 6.365 < .001 .54

T0-T2 weeks 120 7.962 < .001 .54
T0-T3 months 126 6.987 < .001 .56
T0-T6 months 126 7.854 < .001 .60

T0-T2 weeks 120 6.610 < .001 .50
T0-T3 months 125 6.464 < .001 .53
T0-T6 months 125 6.059 < .001 .53

T0-T2 weeks 118 4.395 < .001 .38
T0-T3 months 124 4.395 < .001 .44
T0-T6 months 124 2.889 .027 .36

Reading subscale

Visual information subscale 

Visual motor subscale

Visual mobility subscale 
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Figure 10. –  Results of the Veterans Affairs Low Vision Visual Functioning Questionnaire at baseline, 

two weeks, three and six months after randomization 

Because the patterns were similar in four subscales of the questionnaire, results for the reading, or the 

visual information, or the visual motor, or the mobility domains are not presented here. Visual ability 

statistically significantly improved over time across all participants. The mean baseline visual ability score 

was .99 logit units (SD, 0.93), which improved to 2.19 logits (SD, 1.07), 2.35 logits (SD, 1.05) and 2.38 

logits (SD, 1.07) after two weeks, three and six months of device use and training, respectively. * for p < 

.05. 

 

Cybersickness  

A linear mixed-effects model that followed the same structure as the previous models was 

constructed. No effect was obtained (p >.05), indicating that scores were stable over the 6-month 

period and training type did not affect cybersickness scores (Supplementary Tables S16 for 

mixed-effect model analyses). When analyzing the different subscores of the questionnaire after 

two weeks of device use, to the question evaluating how much the symptom is affecting the user 

and considering the oculomotor-related symptoms subscore, 29% responded none, 43% slight, 

23% moderate and 5% severe. Regarding the nausea-related symptoms subscale, 89% responded 

none, 8% slight, 3% moderate and 0% severe. Finally, regarding the disorientation-related 

symptoms subscale, 75% responded none, 17% slight, 7% moderate and 1% severe.  
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DISCUSSION 

A randomized study of telerehabilitation for people with low vision using a head mounted 

display was carried out a in order to assess the effect of this rehabilitation modality on device-

related aspects of quality of life, functional vision and cybersickness. It was observed that the 

Psychosocial Impact of Assistive Devices Scale and scores on Quebec User Evaluation of 

Satisfaction with Assistive Technology questionnaire increased for all participants between 

baseline and three months of device use, indicating that assistive technology-related aspects of 

quality of life improved independently of the type of training during the first months of use. Early 

functional vision outcome improvements were detected, using the Veterans Affairs Low Vision 

Visual Functioning Questionnaire 48, in all participants, regardless of group types. However, we 

did not observe changes in patient-reported cybersickness outcomes in either group. 

Assistive technology-related aspects of Quality of Life outcomes  

Quality of life did not immediately improve because this measure is related to more global 

changes, which would take longer to manifest. Different psycho-social factors have been related 

to each other in the two complementary questionnaires used that focused on assistive technology 

experience. They are included within the construct of quality of life, and constitute at least a 

portion of this complex construct that refers to well-being across multiple domains of life 46. 

Currently, there is no consensus on how to define quality of life. However, valid, and reliable 

scales reflecting quality of life related to assistive device use can be created from three questions 

designed to measure improvements in safety, control, and participation due to technology 47. 

There are directly related to items included in the Quebec User Evaluation of Satisfaction with 

Assistive Technology scores, namely “How safe and secure your device is?”, “How easy it is to 

use your device?” and “How effective your device (meets users’s goals)?” respectively. In 
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addition, the Quebec User Evaluation of Satisfaction with Assistive Technology contains other 

items that are not directly related to aspects of quality of life (e.g. dimension, weight, durability 

of the device). Therefore, this scale does not entirely represent a quality of life measure. The 

device-related aspects of quality of life improvement across time measured in eSight users, as 

reflected in improved Psychosocial Impact of Assistive Devices Scale scores (i.e., perceiving a 

higher positive impact of the device on their quality of life) and Quebec User Evaluation of 

Satisfaction with Assistive Technology scores (i.e., reporting higher satisfaction with the device), 

could explain the relatively low rate of eSight non-use. Indeed, this rate was reported as being 

15 % in a publication focusing on the feasibility aspect of this study (see Article 4), compared 

with the 23 % measured in eSight users during the 3-months study period 8 and the 30 % 

discontinuance rate of assistive technology use traditionally observed in the literature 48-50. These 

results align with predictors of head-mounted device use documented in a cross-sectional study, 

whereby device owners who reported higher Psychosocial Impact of Assistive Devices Scale 

scores, and those indicating higher Quebec User Evaluation of Satisfaction with Assistive 

Technology scores were consistently more likely to continue using eSight Eyewear (see 

Article 2). We did not observe a difference between the two training approaches, suggesting that 

the technical training offered by the company has the same effect on these device-related aspects 

of quality of life measures as individualized training provided by a low vision therapist. 

Previous research on human factors among head-mounted display users remains rare, and 

recently two studies explored this topic. One study emphasized that head-mounted display users 

perceived ease of usability (especially of device controls and screen) as equally important as 

visual improvement 51. In this study, semi-structured usability interviews documented that, 

among three head-mounted display types, 50 % of participants showed an overall preference for 
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the eSight device (versus NuEyes, or Epson). This finding supports the subjectively reported 

success of this device by their users. Another study 52 introduced the concept of socio-technical 

construction of sight in head-mounted display users, providing insights into the ways in which 

computer-assisted sight enabled individuals with visual impairment to see in ways previously 

unavailable. Visual experiences shared by eSight users were lived as something different, a new 

vision type, creating the perception of multiplicities of vision. Interestingly, the steps described 

by eSight users to build a mental model of their physical environment are similar to the strategy 

used by a game designer creating a virtual environment. The experience of seeing better (i.e., at 

greater distance, with more contrast and details, under dark light conditions) than people with 

normal sight was reported in the context of eSight device use, dissolving borders between 

assistive and augmentative technologies.   

Functional vision outcomes 

Unlike the device-related aspects of quality of life measures that improved after three 

months (intermediate effects) of practice and training with the device, eSight usage and training 

yielded immediate (within the first two weeks) improvements (large effect) in functional vision 

as reflected in the overall visual ability score and all its subscores (i.e., reading, visual 

information, mobility, visual motor), and continued to improve during the first three months. 

These results aligned with a previous multicentric study 8, whereby eSight introduction yielded 

immediate improvements in visual ability measured with the Melbourne Low Vision Activities of 

Daily Living Index 53. Overall, participants' Veterans Affairs Low Vision Visual Functioning 

Questionnaire 48 scores (administered at baseline and after 3-months of use) indicated significant 

improvement (intermediate effect) in their visual abilities with device use and training. This 

improvement was largely driven by the reading subscale (large effect), followed by changes in 
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the visual information items (large effect), such as face perception, and the visual motor items, 

such as pouring liquid into a cup. However, there was no significant change among the mobility 

items. Mirroring our results, functional vision performance did not change further after the 3-

month follow-up period 8.  

The literature highlights that head-mounted displays improve the performance of a wide 

variety of visual tasks, and such devices have generated increasing interest in recent years. The 

use of a head-mounted low vision aids has shown the immediate improvement of basic visual 

functions, such as visual acuity and contract sensitivity 54 55. Other head-mounted displays have 

been developed for improving binocular vision 56 57. The most studied functional vision 

performance is reading speed 8, 54 because of its relevance for individuals with low vision. 

Replicating previous findings 9, a new generation of head-mounted displays being used in 

augmented reality improved the ability to perform timed daily living tasks at all viewing 

distances 58. Research on head-mounted low vision aids reports the importance of usage and/or 

training, especially to improve complex functional vision tasks 59 60. 

Cybersickness and visual discomfort symptoms 

The cybersickness score was stable over the 6-month period and was independent of 

training type. Most users reported having been slightly affected by oculomotor-related symptoms 

(cybersickness condition) and few were severely affected. In parallel, a low device use 

discontinuance rate was reported with these participants. Insofar as oculomotor-related symptoms 

(headache) associated with head-mounted display use, have been identified as a predictor of use 

discontinuance 13 (see Article 2), these findings are congruent. Regarding nausea-related 

symptoms (referring to motion sickness condition) and disorientation-related symptoms 

(reflecting simulator sickness condition), the large majority of users did not experience these 
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conditions and few of them reported having felt such symptoms severely. Among those who 

withdrew from the study or discontinued eSight usage, none had reported any of these symptoms 

as being the cause. Of the 74 participants who joined a previous multicenter trial, 17 eSight users 

discontinued their usage during the three-month study period, among which only one exhibited 

nausea 8. Nausea represents one of the most extreme and unpleasant symptoms, and another type, 

transitory disorientation for example, may not necessarily have led to device use discontinuation, 

especially because the presence of general discomfort or eyestrain was not associated with use 

discontinuance 13 (see Article 2). In the reported study, it is also likely that the presence (and type 

and severity) of cybersickness and related symptoms were underestimated because they were not 

systematically investigated then. Although cybersickness was more extensively and accurately 

investigated in the present study, few participants were severely affected by cybersickness and 

visual discomfort symptoms. This may also be explained by the fact that head-mounted displays, 

such as eSight, do not use a complete immersive virtual environment made of a synthetic image, 

but a semi-immersive enviroment with a real image and an unocluded peripheral visual field. 

Other potential reasons may include the duration of the exposure to the virtual environment and 

the likely sensorial adaptation; for instance, one study documented that the experience of 

cybersickness mainly occured within the first ten minutes of exposure to the virtual 

environment 19. A systematic review documented that the factors that impact the likelihood of 

users developing cybersickness include individual and device differences. Children have the 

greatest susceptibility to cybersickness and this rapidly decreases from adolescence to 

adulthood 16. Given the older population recruited in the context of the present study, this could 

explain why the participants were less susceptible to exhibit notable experience of cybersickness. 

Device factors, such as lag 18, calibration of interpupillary distance 16, and general ergonomics 

can also contribute to cybersickness symptoms. For example, heavy and inappropriate fitting 
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headsets are responsible for physical discomfort that can weaken the visual experience 17. 

Awareness of these factors is essential to increase the adoption of the technology and the 

continued improvement of the virtual technology.  

Limitations  

Self-selection bias is a limitation, insofar as participants who spontaneously decided to 

use eSight Eyewear and were willing to participate in research were enrolled. To overcome this 

potential bias, future studies should consider providing the head-mounted display and Internet 

access to participants. Participants were already exposed to evolved technology which may have 

led them to be more willing to try the video conference platform used for telerehabilitation, and 

they were not necessarily representative of the general low vision population. However, with an 

aging and increasingly tech-savvy population, this limitation will likely be less contextual over 

the next decades. Another potential limitation that relates to the on-line survey nature of data 

collection is the lack of objective visual function measures (i.e., visual acuity, or contrast 

sensitivity, visual field) which could contribute to a more holistic description of the participants. 

However, allowing enrolment and participation across both rural and urban environments, this 

approach made it possible to reach a wide range of individuals with visual impairment using 

eSight Eyewear. It is ultimately expected that the results will be relevant to a wide range of head-

mounted displays and other electronic devices. Considering that a previous telerehabilitation 

study had already successfully implemented standardized near reading and acuity cards during 

the session 31, complementary insights that were missing from the evaluation could be added to 

future protocols. Moreover, telerehabilitation is not intended as a substitute for in-person 

interventions. Ideally a hybrid resource allocation would combine telerehabilitation with face-to-

face assessments (in-office and/or at home) to optimize care without reducing quality of existing 
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services. Isolating the effect of the device and that of the telerehabilitation on the outcome 

measures was not possible. Adding a third group receiving a device and benefitting from no 

intervention would need to be considered in future studies. Finally, social desirability bias in 

participant's self-reports may occur given that it was not possible to mask participants to the 

intervention type. However, the randomized participant allocation, the masking of the researcher 

with respect to group allocation, and the use of self-administered assessments minimized 

selection, detection and experimenter bias. 

CONCLUSIONS  

This is the first randomized study that explored the impact of telerehabilitation on device-

related aspects of quality of life and functional vision in individuals with low vision using 

assistive technology. Independently of the training type, head-mounted display user's visual 

abilities and aspects of quality of life increased over time, after two weeks and three months of 

device use, respectively. The data suggest the use of a head-mounted display together with 

telerehabilitation seems a modality particularly promising for low vision rehabilitation services. 

Cybersickness was not extensively reported by the participants, remained stable over the 6-month 

period and was independent of training type. This finding documented that, using a semi-

immersive virtual environment device such as eSight with this specific population (adult users), 

cybersickness did not emerge as a widespread usability issue. Given the increasing use of such 

technologies in low vision rehabilitation and the limited literature available about the link 

between cybersickness and head-mounted displays for low vision, further exploration of its 

mechanisms and associated factors are essential. To the extent that the use of such technologies 

involves a physical and psychological transformation, the intervention of a multidisciplinary team 

as well as the systematic evaluation of the psycho-social factors and potential cybersickness 
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should be included during the acquisition of the head-mounted displays, to optimize their 

adoption.  
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DISCUSSION 

The components of the present thesis (see Figure 11) improve the understanding of the 

use of head-mounted displays (HMDs) by individuals with low vision (LV). The scoping review 

provides evidence that clinicians should not rely solely on traditionally available clinical factors 

to predict low vision aid (LVA) use. Worsening vision, low motivation and adaptability, as well 

as poor accessibility to attend a clinic appear as important predictors of device non-use and 

should be considered from the clinician’s point of view. Moreover, the provision of intensive 

training programs represents another important factor that contributes to optimal use of devices. 

The cross-sectional study informed us that none of the traditional clinical variables (i.e., 

demographics, ocular or general health), or LV rehabilitation experience was predictive of 

sustained use of an HMD. However, the administration of standardized device-impact 

questionnaires may be able to identify device users that could benefit from individualized 

attention during LV rehabilitation provision to reduce the probability of device abandonment. 

Considering these findings, a personalized training regime via telerehabilitation was developed to 

optimize the use of HMDs. The data demonstrated the feasibility of a randomized controlled 

study of telerehabilitation for people with LV using HMDs, and provided positive feedback from 

the participants and the LV therapist. eSight Eyewear, either with telerehabilition or with the 

manufacturer self-training standard, improves functional vision and increased users’ quality of 

life (QoL) within the first three months of device training and practice. The next sections will 

discuss: 1) how the factors influencing magnifying LVA and HMD use led to identify 

telerehabilitation as a potential intervention to optimize the use of eSight Eyewear; 2) how other 
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physical telerehabilitation applications inform LV rehabilitation; 3) limits of the study; 4) clinical 

significance of the results; and 5) implications for research and future directions. 

 

 

Figure 11. –  Diagram describing the research study that includes the three studies  
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How the traditional classification of factors identified 

telerehabilitation as a potential modality of intervention to 

optimize head-mounted display use 

The present thesis follows a longitudinal process of development, whereby each study 

builds on the previous one(s), based on their respective findings. The scoping review and the 

cross-sectional study were necessary steps in the development of the prospective study. The 

common denominators of all the studies are the four categories of factors (i.e., personal, device-

related, environmnental and interventional) that influence device abandonment. The following 

section describes the way in which these different factors influenced each study. 

Influence of the scoping review on conceptual framework and 

methodological choices 

Most researchers agree that assistive technology (AT) abandonment is multifactorial, 

being the outcome of a complex interaction of four main categories of factors: personal (i.e., age, 

sex, diagnosis, motivation, health or disability evolution); device-related (i.e., weight, design, 

appearance, performance); 3) environmental (i.e., social support, physical barriers); and 

interventional (i.e., instruction and training, follow-up service) 1, 2. The same categories of factors 

were replicated in the context of magnifying LVAs in the scoping review. In 2001, the bio-

psycho-social model of the International Classification of Functioning, Disability and Health 

(ICF) 3 was recommended to be used in research and clinical practice. This framework has been 

identified as a more comprehensive model to determine the best match between person and AT 4 

and is consistent with the four categories of factors previously identified. In the context of the 

cross-sectional and prospective studies, the ICF was selected as a conceptual framework. 
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Other models may be useful to study the abandonment of LVAs, whether they deal with 

non-compliance/adherence to treatment/intervention or AT abandonment. Health behavioural 

theories, such as The Theory of Planned Behaviour 5, were applied to explain the determinants 

that can influence the likelihood of adherence to medical intervention to eventually anticipate and 

improve it 6, 7 based on personal, environmental, and intervention-related factors. The same logic 

can be applied to AT to better understand the factors that are related to device compliance in 

order to optimize their use. For example, the Theory of Planned Behaviour 5 model was used to 

predict non-compliance with daily disposable contact lens replacement 8. The Technology 

Acceptance Model (TAM) 9 and the Unified Theory of Acceptance and Use of Technology 

(UTAUT) 10 are often employed to explain (non-)usage based on specific predictor variables. The 

UTAUT derives from the TAM, whereby performance expectancy, effort expectancy, social 

influence, and facilitating conditions are predictors of the acceptance of a new AT. These models 

are relevant but have been critized for overlooking essential variables such as biophysical and 

psychological factors 11. There are four core concepts of the Human Activity Assistive 

Technology model (HAAT) 12: the human; the activity; the AT and the context (i.e., physical, 

social, cultural and environmental). They are highly relevant and applicable in the domain of AT 

acceptance. However, there is limited evidence for relationships among concepts or how they 

impact outcomes 13 because AT system outcome is not well defined. Demonstrating the validity 

and reliability of outcome measures specific to the HAAT concepts would improve this 

relationship 14. Another model that has been posited to be a client-centered and comprehensive 

approach is the Matching Person and Technology Model (MPT) 15. The MPT Model focuses on 

three primary areas known to most differentiate technology use and non-use: (a) environment 

factors; (b) user personal and psychosocial characteristics, needs and preferences, and (c) 

functions and features of the technology. Although the MPT Model is compatible with the ICF 3, 
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it was not applied as a theoretical framework in the present research because the full MPT 

process needs to be validated with additional samples of individuals with sensory as well as 

mobility, cognitive, and communication disabilities.   

Studying factors related to magnifying LVAs (scoping review) and those specific to 

HMDs (cross-sectional study) conceptually influenced the prospective study. First, the absence of 

HMD abandonment rates and identified factors related to HMD use in the literature review 

confirmed the need to investigate these characteristics. Studies related to tablets, smartphones and 

HMDs were excluded because they did not include measures of non-use or related factors. 

Moreover, considering the inconsistencies in the definitions of LVA non-use reported in the 

scoping review, a binary definition selecting the terms utilization and discontinuation limited to 

the past three months was used 16. Then, with the recruitment of both renters and buyers in the 

prospective study, two degrees in discontinuance definition were addressed. In the context of the 

analyses, early discontinuance in device use was defined as abandoning a device during the first 

two weeks of the study and, for consistency with the cross-sectional study, late discontinuance 

was defined as a abandoning a device after three months. Finally, the administration of several 

questionnaires, initially selected/developed for the cross-sectional study from the scoping review, 

could be considered as an indepth but also demanding evaluation. Although 11.5% answered 

partially, 19.2% complete data was obtained. This rate is consistent with other studies 17, 18 and 

led us to use the same questionnaires for the prospective study.  

Selection of relevant personal factors 

The most frequently documented category reported in the scoping review consisted of 

factors related to the personal characteristics of the device users, especially psychosocial factors. 

Motivation is one of the main psychological factors, having received the most attention in the 



 

 234 

reviewed articles, and adaptability of the person appeared to substantially affect magnifying LVA 

use. Given the importance of personal factors, 15 aspects that composed the personal family were 

explored and a user-centered questionnaire, the Veterans Affairs Low Vision Visual Functioning 

Questionnaire 48 (VA LV VFQ-48) 19, was added in the cross-sectional study protocol. This 

standardized questionnaire was explored in an eSight's multicenter pilot study 20, and was 

intended to facilitate direct comparisons. Moreover, the personal family reappeared in the two 

most robust combined statistical analysis models, confirming the importance of individualized 

attention focusing on the user. Several psychosocial variables emerged as consistent predictors of 

HMD use in these models, such as the Psychosocial Impact of Assistive Devices Scale 

(PIADS) 21-23 score and people’s perception on whether users should use the device. 

Insofar as personal characteristics of the device users emerged as important predictors of 

HMD use, the prospective study focused on personalized training through a needs-based 

intervention. A personalized training regime via telerehabilitation was developed to meet specific 

users’ needs, providing individualizing attention to optimize the use of their HMD. 

Telerehabilitation approach was intended to provide valuable information to the provider, gaining 

insight into the patients' home environment, usual reading materials and tasks that are visually 

difficult 24. None of the traditional clinical variables, such as patient demographics (e.g., age, 

gender) and ocular or general health information were predictive of HMD use in the cross-

sectional study, suggesting the opportunity of recruiting a wide range of users in the prospective 

study. These variables were maintained in the questionnaires for descriptive analyses of the 

sample (i.e., group comparability). 

Selection of relevant device-related factors  

The scoping review informed the cross-sectional and prospective studies for the selection 
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of relevant device-related factors. The importance of objective (e.g., dimension, weight) and 

subjective (e.g., ergonomics, appearance) device-related factors in magnifying LVA use were 

reported. Given these findings, the administration of standardized device-impact questionnaires, 

such as PIADS and Quebec User Evaluation of Satisfaction with Assistive Technology 

(QUEST) 25,26, appeared as appropriate to identify device-related factors that predict HMD use 

among current eSight owners. Several other factors were selected for the prospective study given 

the findings of the cross-sectional study. First, eSight users reporting the presence of headache 

had six times the odds of discontinuing use compared to those who did not. These high odds 

indicated the importance to study cybersickness, defined as a range of symptoms including 

nausea, disorientation, vertigo, headaches, and eyestrain induced by virtual reality 27. In some 

virtual environments, cybersickness could be an important usability issue potentially impacting 

the adoption of technology 28. So far, limited literature is available about the potential 

experiences of cybersickness experienced by individuals with LV using HMDs, as well as on the 

possible connection with device discontinuation. Given that the absence of headaches was a 

robust predictor of eSight device use in the integrative statistical analysis models, it was decided 

to study cybersickness more systematically in the prospective study, using the Simulator Sickness 

Questionnaire 29. Moreover, it was decided to focus specifically on the third generation of eSight, 

because no use difference was measured between the second and the third generation of eSight 

Eyewear. This choice was made to avoid variability, given their design and minor differences in 

terms of weight, ergonomics and quality of the image. Finally, the QUEST and the PIADS each 

measure a specific QoL aspect that considers the user’s satisfaction towards the device and the 

psychosocial impact on the user, respectively. They were found to be robust use predictors in 

several of the statistical models, demonstrating their relevance as outcome measures in the 

prospective study.   
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Selection of relevant environmental factors 

The results of the scoping review indicated that the immediate personal social circle, the 

larger-scale social environment, and the physical environment have an impact on how a person 

will use a magnifying LVA. Based on these findings, it was decided to include these factors and 

focus on family support in the cross-sectional study. Given their confirmed relevance, the same 

environment–related questions were administrated in the prospective study in the format in which 

they were asked in the survey. For example, considering the importance of people's reaction and 

sparcity of data on social acceptance in the literature review, this variable was retained with great 

interest. In contrast, the positive influence of family/friends on the device user did not emerge 

statistically significantly from the integrative models; however, as the success of LV 

telerehabilitation services depend on the willingness of family/friend to participate in the patient’s 

session 30, such support was explored in the context of telerehabilitation. Finally, physical 

environment barriers did not emerge from the integrative statistical analysis models, maybe 

because the related questions were not contextual. Half of participants had never experienced LV 

rehabilitation services and were therefore not concerned about transportation issues to, for 

example, attend follow-up appointments.  

Selection of relevant interventional factors  

The scoping review indicated that proper instructions about the use and appropriate training 

are important components for sustained LVA use. These findings led us to explore in the cross-

sectional study whether users had previous experience with LV rehabilitation, completed their 

eSight self-training program and whether they found the program helpful. Insofar as sustained 

duration and frequency of training were associated to increase device use, an intensive 

personalized program of 30 hours of training was offered in the prospective study. The small 
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number of LV rehabilitation experiences reported in the survey indicates the lack of knowledge 

and/or their availability. In order to promote existing LV rehabilitation programs, the LV therapist 

spent a few minutes in the prospective study with participants to explain her role. Finally, the 

questions addressed in the survey (whether participants considered the training program as helpful 

and whether they completed it) did not emerge as predictor of HMD use. Insofar as training was 

delivered within a commercial context and focused on technical aspects much like in a previous 

study 31, it was important to explore the impact of training provided in a clinical setting by a LV 

therapist while offering participants the opportunity to rate their satisfaction about 

telerehabilitation. Telerehabilitation is a recent field of telemedicine 32 and even more in LV, still 

requiring research and development. Connections between the different fields are essential to help 

guide future research for LV applications.  

How do other physical telerehabilitation applications inform low 

vision rehabilitation? 

Telerehabilitation has been successfully applied for assessment, training and monotoring, 

in fields such as neurology 33-35, cardiology 36 and physiotherapy 37. Applications of 

telerehabilitation techniques will be discussed, with an emphasis on which new systems and 

applications can be used in the future in LV rehabilitation. Limits associated with 

telerehabilitation (e.g, technological, user-centered aspects) may partially explain why the 

intervention did not detect differences compared to the self-guided training. The successes and 

challenges of these applications can guide the development of new telerehabilitation protocols 

applied to LV and provide new directions to identify how LV services can be optimally 

supported by this modality. 
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Assessment by telerehabilition 

In the telerehabilitation intervention, participants were asked about their needs, and were 

remotely assessed about their eccentric fixation, reading speed and reading accuracy via the 

shared reading material (digitized exercises extracted from the VisExc – eccentric fixation 

program 38, 39). Despite high acceptability and accessibility of our telerehabilitation format, some 

challenges related to assessment were reported. For example, the LV therapist judged it being 

moderately difficult to evaluate working distance and lighting environment because no exact 

measurement could be obtained. Moreover, due to the image shift across the camera, the LV 

therapist had difficulties identifying the gaze position and eye movements. Assessing the 

subjects’ needs and matching the user with an appropriate device are essential for successful 

outcomes 40; However, HMDs were not selected according to a traditional clinical evaluation in 

our telerehabilitation due to the recruitment mode. Considering the emerged challenges that were 

associated with remote HMD users’ assessment, exploring existing literature should help develop 

new intervention models to orient practice guidelines for LV telerehabilitation. 

Previous research 41, 42 shows that AT assessment can be optimally supported by 

telerehabilitation. In the context of wheelchair mobility and seating provision, the difference 

between functional measures indicated that the remote assessment to select the best match 

between an AT and a user was equally effective as in-person rehabilitation 41. Clinically, the 

minimal differences and variabilities between these two modalities provided evidence of 

equivalence when using telerehabilitation as an alternative intervention 43. According to the 

authors 41, the success was partly explained by the service delivery protocol set in place. In each 

of the remote sites, generalist practitioners conducted the evaluation assessment, whereas the 

wheelchair mobility and seating expert collected additional relevant user feedback. These 
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findings suggest that applying a similar service delivery modality to select an appropriate LVA 

remotely should be applicable. LV rehabilitation was delivered via a mobile clinic to provide LV 

optometric care, including device evaluation 44. Device recommendations were determined based 

on the assessment of patient needs, their magnification requirements and the performance they 

reached with their LVAs. Considering the success of this provision modality, future studies could 

potentially combine a mobile clinic with telerehabilitation that connects LVA experts with other 

clinicians to further increase efficient use of human resources. Given the increasing demand for 

appropriate assessment, more education and training in this emerging form of intervention will be 

necessary for the service providers to improve LV rehabilitation service quality and device user 

satisfaction. 

In the case of neurological diseases such as brain injury or cognitive deficits, the optimal 

rehabilitation for patients remains the cognitive engagement through appropriate environmental 

interactions 45. Virtual reality applications that create simulated environments can be used for the 

assessment of specific cognitive disabilities via telerehabilitation. The advantages consist of 

offering a secure, standardized and personalized framework 46. For example, telerehabilitation 

was associated with a virtual urban environment to perform rehabilitation for stroke patients at 

home 47. The simulated environment enabled clinicians to assess patients and then an associated 

progam ensured automatically analyzed rehabilitation progress. This combined telerehabilitation 

with virtual reality application was effective and accepted by patients and clinicians. Considering 

the acceptability of this combination of systems, this suggests that progress of LV 

telerehabilitation could be potentially measured automatically and analysed in a similar way. For 

example, it would be possible to develop a program that integrates an eye-tracker into the HMD. 

This would provide assessment of the position of each participant’s pupil during a visual task and 
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should help analyze rehabilitation progress. Another telerehabilitation project was developed for 

individuals with stroke, traumatic brain injury, and multiple sclerosis for performing remote 

upper limb rehabilitation 34. A help desk was developed and exhibited encouraging outcomes. Its 

purpose was to evaluate the patients’ performance periodically in order to create a tailored 

exercise regimen. In LV rehabilitation, device users are usually asked to continue self-training at 

home using shared materials between each session; however, there is limited control to check for 

adherence and if exercises are performed appropriately. Given this requirement, we could 

consider developing a simulated environment program that could be projected directly into the 

HMD to assess users periodically to help identify the difficulties during device use. Systematic 

and frequent assessments would allow patients to benefit from the most appropriate exercises. 

For example, such a program could be applied to oculomotor skills and eccentric viewing 

assessment. A review 45 reported that virtual reality applications could be used in 

telerehabilitation both for the assessment and training for some disabilities. Existing training 

applications of this combined modality will be discussed in the next section so as to potentially 

inform the LV field. 

Telerehabilitation used as a training modality  

In the telerehabilitation protocol, individualized training in the use of the eSight Eyewear 

was tailored to the needs of each person, as would be the case in a face-to-face setting. Ocular 

motor skills (i.e., fixation, pursuit and saccades) were trained as they guarantee the correct gaze 

position and endurance necessary to perform more complex tasks. Moreover, eccentric viewing 

training is a sensory-compensation method used in LV rehabilitation for people with central 

scotoma that was provided in the telerehabilitation protocol. It consists of teaching persons with 

central visual field loss to modify the direction of their gaze to avoid using the impaired portion 



 

 241 

of the retina, by training saccade movements and visual research strategies. The objective of this 

approach is to compensate for the functional deficit by modifying the fixation behaviour through 

the recruitment of an intact region of the retina 48, 49. Compared to the control group, fewer 

participants withdrew from the study in the experimental group (13 and seven participants, 

respectively), and acceptability and accessibility were high. However, the LV therapist 

considered that six sessions over two weeks did not always allow participants to achieve optimal 

eccentric fixation. Moreover, due to the image shift across the camera, the LV therapist had 

difficulties identifying the gaze position and eye movements. Considering that the intervention 

could have been provided over a longer time period or included other characteristics, this would 

potentially have had an impact on the participants' decision to continue the study and device use. 

Examples of telerehabilitation training approaches will be discussed in the next section to 

eventually optimize future protocols for LV rehabilitation. 

Telerehabilitation is primarily applied in physiotherapy 37, 50, and a systematic review 

reports that most of the telerehabilitation training was effective for specific physical diseases 50. 

For example, Microsoft Kinect is a motion-sensing device that was used to measure patients’ 

posture and movement. This system shows positive results in creating a customized physical 

exercise program for motor telerehabilitation 37. However, the authors reported that for each 

patient, system operators were required to optimize the remote training according to the type of 

disease. This was a main disadvantage as it was not always possible to tailor the teletherapy to 

the needs of each patient due to high costs. Currently the LV field is not really concerned with 

this issue because very few virtual reality applications are available for training. However, it is 

possible that the intervention was not flexible enough in the offered format and did not fully meet 

the needs of our participants by offering an individual treatment design. This limit may partially 
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explain why the intervention did not allow us to detect differences compared to the self-guided 

training. With the likely growth of simulated environment applications for telerehabilitation in 

other fields, attention should be paid to their ease of use in the clinical context. This concern is 

central in order to make them routine tools that are suitable for a wide range of visually impaired 

people. Given the variability in the type of LV impairment, further research and feedback from 

patients will be required to improve the electronic equipment and application, and to make it as 

flexible as possible in order to guarantee the quality and viability of remote training in LV.  

A systematic review 33 was conducted to investigate whether it would be feasible to 

combine virtual reality-based balance training with telerehabilitation in a community-dwelling 

stroke population. Evidence regarding cost–benefit of telerehabilitation therapy, as well as 

adherence and perceived enjoyment of virtual reality emphasizes feasibility of combining both 

approaches. Equal effects are reported comparing this treatment to an in-person intervention in 

the clinical setting on balance and functional mobility. In line with the prospective study, general 

improvements over time were measured, and no significant difference between the intervention 

and the control groups was detected. Given this evidence of feasibility and positive results, a 

general trend in the literature supports the use of virtual reality-based interventions in stroke 

rehabilitation on balance and mobility 33. LV rehabilitation professionals can potentially learn 

from several positive factors in order to help optimize future protocols for remote LV services. 

Importantly, the systematic review 33 reported that participants perceived enjoyment while 

interacting with the technology. Users perceive virtual reality-based interventions as games that 

provide a reward when progress is achieved 51. This results in enhancing motivation and allows 

for longer training sessions that might improve skill learning and compliance with rehabilitation. 

Considering the importance of motivation in LVA training, game-like environments should be 
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considered as a priority while developing future dedicated programs. Moreover, these findings 

confirm the need to exploit the wide technological options offered by HMDs. Considering this 

relevant component, it is possible that our telerehabilitation may not have been stimulating and 

rewarding enough in the proposed format, and may partially explain why the intervention did not 

allow us to find differences compared to the self-guided training. Part of eccentric viewing 

training is carried out with the practitioner and the other part consists of the patients’ self-training 

and consolidation of the skills in their living environment using shared materials. In this context, 

coupling a virtual synthetic environment in the HMD displaying secure, personalized and 

ecological exercises, could provide users with an alternative method of delivering services. 

Enriching an environment to strengthen and/or develop new skills is increasingly used in the field 

of rehabilitation. Video games offer a visually enriched and stimulating environment, requiring 

intense sensory-motor interactions that could facilitate functional plasticity and improve the 

ability to learn new tasks 52. Considering these benefits, development of future virtual reality-

based training protocols is recommended to help maintain a high level of user satisfaction and 

potentially optimize adherence to LVA use.  

Another aspect that seems to contribute to successful training by coupling 

telerehabilitation with virtual reality concerns the use of biofeedback that was demonstrated to 

facilitate learning 51. In addition to traditional scheduled videoconferences with participants for 

training sessions 41, 53, telerehabilitation has been combined with other systems such as 

telemonitoring. These systems follow training performance based on measures of compliance to 

and intensity of the training 47. For example, a program was developed to track vital signs (e.g., 

heart rate, blood pressure) of patients by detecting abnormal markers to ensure safety while 

training 53. The promising results on combining the benefits of virtual reality-based training and 
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telerehabilitation together justify further research in LV. In the context of LV rehabilitation, no 

vital signs are involved; however, sensors to record eye movements with an eye tracker would 

allow the LV therapist to follow the visual exploration of the subjects in real time to provide 

them with more accurate instructions. This specific need was precisely identified and reported by 

the LV therapist during the telerehabilitation protocol, while participants trained with their 

HMDs. Moreover, the device manufacturer has not developed a program to adjust HMD settings 

remotely. Given the description of what participants were able to see through their device, they 

received instructions from the LV therapist on the working distance, viewing angle and level of 

zoom to obtain the best magnification and field of view. However, this procedure was not ideal 

considering the synchronization between the participant and the therapist and the reliability and 

accuracy on the description provided by participants. The lack of accurate monitoring may 

partially explain why the intervention did not differe significantly when compared to the self-

guided training. Therefore, in addition to eye movement tracking, head and body position and 

orientation sensors would optimize posture and working distance instructions. We could consider 

calibrating these sensors according to measurements previously performed by the LV therapist. 

The use of such sensors could allow the participant to receive feedback and adjust his/her posture 

or gaze position during at-home exercises and potentially facilitate learning. Given the limited 

control we have over adherence to at-home exercises and the use of HMDs, application monitors 

could optimize quality of rehabilitation. Bluetooth low energy beacons have been shown to 

reliably detect temperature and/or humidity increases when held by LV individuals while reading 

with their magnifier and have been suggested to prevent LVA abandonment 54. These sensors are 

potentially useful but other more optimized systems could be implemented to measure adherence 

with at-home exercices more accurately. As suggested by Gothwal et al. 55, we could consider 

using a monitoring application on the HMD, such as Moment—Screen Time Tracker. This 
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application tracks the type of features and exercices that have been used by the participant as well 

as total duration of device usage. However, privacy concerns related to this method would need 

to be carefully considered before its implementation. Finally, given the identified burden of the 

technology experienced in the context of LV telerehabilitation 24, it could be envisaged to train 

with the virtual reality systems in-clinic and transfer the training afterwards to the home setting if 

needed. 

Advantages and limitations of this research project 

Specific aspects related to the scoping review that inform subsequent 

studies 

On a methodological level, several decisions warrant consideration in this section. First, it 

was decided to conduct a scoping and not a systematic review, to rapidly map and analyse the 

extent and nature of studies that have previously been conducted about magnifying LVAs. 

Another aspect concerns the choice to use existing categories for grouping the variables that were 

extracted, given their recognized involvement in AT use 1, 2, 15 instead of allowing themes to 

emerge and then develop into categorizations accordingly. However, within (and eventually 

outside) of these categories of factors were allowed to emerge in order to be compared in 

discussion with those found by other authors in the context of other LVAs or ATs in general. 

Regarding database selection, given the schedule and to assure the feasibility of this study, it was 

initially decided to focus on only four databases. They were selected for the following reasons: 

Medline and Embase access the main American and European health research databases, 

respectively, while Eric ProQuest is a database mainly dedicated to educational sciences. 

Cochrane was initially included but not reported in the methodology as no relevant articles were 

found for this scoping review. In order to improve the methodology, it was decided to update the 
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review up until and including October 10th 2018 and to include four additional databases: 

Cochrane, CINAHL (a database related to nursing literature), and two grey literature databases 

related to health and social care: NICE Evidence and Trip Database. After these searches, one 

new relevant article was added to the scoping review. This update was important at the stage of 

this research study (design conception of the subsequent studies) as it was the opportunity to 

verify the potential publication of new studies on relevant HMDs used for cross-sectional and 

prospective studies. Recently, more studies on HMDs with clinical aspects have been published 

in engineering sciences, computer science and mathematics journals and are available in 

databases such as IEEE and CiteSeerX. This could be explained by the increase of collaboration 

between the fields of industrial and healthcare research. Initially, it was decided not to extend the 

search strategies to these databases because of the limited relevance to the keywords of this 

research study. These databases mainly concerned studies on the technical aspects of HMD 

development without links to clinical issues. To the extent that partnership with industry remains 

an opportunity to provide clinically relevant data that drive rehabilitation towards best practices56, 

it would be relevant to consider these databases in future reviews. 

Challenges in this scoping review were associated with the magnifying LVA types. 

Although mainstream devices, such as tablets and smartphones, are increasingly used as 

magnifying visual aids by the visually impaired population, studies related to them were mostly 

excluded because all except one did not include measures of non-use. Given their multi-

functionality, it will be interesting to explore how non-use will eventually be defined, as 

mainstream devices may be used for some activities in an adapted format (e.g., enhanced 

contrast) and for other functionalities without adaptations (e.g., music). Moreover, most selected 

studies do not make a distinction between LVA types and (non-)usage rates or factors.  
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Common limitations to cross-sectional and prospective studies 

One of the shared limitations is directly related to the design of cross-sectional and 

prospective studies, and concerns the absence of objective visual function measures, such as 

visual acuity, visual field, contrast sensitivity, and stereopsis. Given the nature of an on-line 

survey, access to medical chart information was not feasible. Initially, it was planned as part of 

the prospective study protocol to collect visual function measures in the participants directly at 

the School of Optometry. It was attempted to obtain some objective information about visual 

function by asking participants to give the research team access to their most recent eye report 

but very few participants complied. Instead, it could have been asked the participants’ permission 

to contact their eye care professional directly. Relying on such a multidisciplinary involvement, 

access to more data may potentially have been gained. Moreover, the limited sample size did not 

enable us to analyze data from different diagnostic groups separately. Future work with a larger 

sample and more identifiable subgroups should allow for such analyses. An important strength 

considers the enrolment of participants across both rural and urban environments. Given the 

distribution of eSight device users across North America, online survey and telerehabilitation 

approaches were chosen to allow for the largest possible number of device users to participate in 

this study. Another common limitation to the cross-sectional and prospective studies is self-

selection bias, as participants who spontaneously decided to rent or purchase eSight Eyewear and 

expressed interest in research participation were enrolled. In the context of the prospective study, 

participants owned the computer equipment necessary for telerehabilitation, and were willing to 

try an Internet-based videoconference platform. Participants across both these studies may 

therefore not be representative of the general visually impaired population. To overcome this 

potential bias, it could be suggested loaning HMDs and tablets to participants, should there be a 

next phase of this project. Another point to mention concerns the fact that the research team 
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relied on a dense questionnaire as the main data collection tool. For participants with visual 

impairment, this approach can be cognitively and visually demanding and may cause fatigue. 

However, before its launch, the survey was pilot-tested by visually impaired individuals to 

confirm its accessibility. As a further potential limitation, it was suspected that those who were 

satisfied with their device would be more likely to respond to the survey than those who had a 

negative experience. This potential bias could lead to an underestimate both of the number of 

participants who discontinued use as well as the factors involved in discontinuance. However, the 

two participants who reported non-use of the device in the previous three months (i.e., late 

discontinuance users) completed the entire 6-month follow-up. They reported that they had not 

completely stopped using their device and that they simply had not needed it since their last use. 

Moreover, by taking a more in-depth look at the answers of the participants, we noticed that 

overall six more of the participants had not used their device in the past 1-3 months but none of 

them withrew the study. Interestingly, five participants who reported that they had completely 

stopped using their device (but did not meet the late discontinuance use definition and were not 

categorized as non-users), completed the entire 6-month follow-up. These findings suggest that 

the AT non-use concept is complex and should include both objective and subjective criteria and 

also consider whether the abandonment is partial (only for certain tasks) or total. The 

development and application of a comprehensive definition of abandonment as a concept should 

help to analyse and understand the issues related to the use of ATs in general in a more detailed 

and ecologically relevant way. 

Specific aspects related to the prospective study 

Vision loss is characterized by the distinction between visual functions, describing how 

the eye functions, and functional vision, describing how the patient functions in vision-related 
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activities 57. Adequate and accurate assessment of functional vision is essential to measure 

outcomes of vision rehabilitation, as it corresponds to the activity and participation level of the 

ICF 3. An important strength of the prospective study considers functional evaluation via the VA 

LV VFQ-48 19 a scale commonly applied to assess visual rehabilitation interventions. Other 

relevant outcome measures are commonly used to assess functional vision, such as the 

MNRead 58 to evaluate reading performance, and the Melbourne Low Vision ADL Index test 59, 

and would bring a more dynamic evaluation if participants were assessed in clinical settings. 

Another limitation is that it was not always possible to differentiate all possible reasons for 

device discontinuance versus drop-out or other types of attrition. This was the case specifically 

for participants lost to follow-up without explanation. However, through regular monitoring 

throughout the study, an attempt was made to record most reasons for leaving the study. In 

addition, in the same way as participants in the experimental group were asked to rate the 

experience of telerehabilitation (i.e., comfort, efficiency, effectiveness), asking similar questions 

of the control group to rate the experience of self-training provided by the company would have 

been relevant. Finally, the design of the study protocol did not allow us to mask the experimenter 

to the participants’ group membership. Therefore, in order to minimize experimenter bias, online 

follow-up questionnaires, via an URL link, was used. Unmasking the researcher conducting the 

statistical analyses to group allocation only once all analyses were conducted, provided us with a 

reduction in detection bias. 

Clinical significance of the results  

This research project has allowed for the identification of factors predicting the use of HMDs to 

provide vision rehabilitation therapists with new potential forms of assessment and training 

protocols not previously available. First, the factors identified as important (e.g., QoL, visual 
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performance, and the presence of cybersickness symptoms) are relevant indicators to evaluate 

and predict the use of such devices. Secondly, based on predictor factors of HMD and LVA use, 

a personalized training regime via telerehabilitation was developed as a potential intervention to 

optimize the use of HMDs. In this section, clinical implications of the findings will be detailed 

and discussed.  

Predicting head-mounted display use: clinical implications  

Psychosocial and quality of life related factors 

The cross-sectional study highlighted that both PIADS and QUEST scores emerged as 

robust predictor variables. These findings intuitively support the idea that, for an HMD to be 

used, it should promote good QoL for the users 23. The prospective study reported that these QoL 

scores increased within the first three months, independently of the training type. This indicates 

that instructions provided by telerehabilitation and eSight standard self-training, both are equally 

successful in improving QoL outcomes. To our knowledge, this study is the first to consider the 

effect of HMD use on QoL, indicating that no direct comparisons are possible. Overall, the 

research literature about human factor considerations from the perspective of HMD users remains 

rare. One study 60 suggested a positive effect of HMDs on the users’ visual confidence, referring 

to their ability to estimate the reliability of their own perception. As with other LVAs, training, 

practice, or calibration is likely to be necessary in order for users to acquire the correct level of 

visual confidence. Interviews with individuals with visual impairment identified that recognizing 

faces and text was the most important function regarding their priority needs with HMDs 61. 

HMDs enabled people with visual impairment to have visual experiences previously unavailable, 

both in terms of visual performances and visual perceptions 62. Computer-assisted sight allows 

vision to be approached differently and introduces the concept of multiplicities of vision, 
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whereby technology-mediated sight refers to a skilled vision neither entirely human nor entirely 

digital but more like a combination of human / social and technological skills. 

Clinically, to the extent that psychosocial factors influence the adoption of HMDs, they 

represent valuable markers and should be systematically evaluated and monitored when a new 

technology is acquired. Clinicians should consider the use of device-related QoL measures, such 

as the PIADS and QUEST, in order to identify device users that could benefit from 

individualized attention during LV rehabilitation provision and reduce the probability of device 

abandonment. Insofar as the use of such devices involves physical and psychological 

transformations, a multidisciplinary team seems important to optimize their proper integration. 

Visual performances associated with head-mounted display use 

The scoping review revealed that for a device to be used, it must be perceived as effective 

to the one who uses it and provide a positive level of performance when engaging in ADLs. 

Feeling more competent and productive was a major factor influencing device usage. The PIADS 

score (specifically the competency subscore) partially reflects the importance of functional 

competence and was reported by participants in the cross-sectional study as a strong predictor of 

HMD use. The prospective study documented functional vision outcome improvement using the 

VA LV VFQ-48, independently of training and consumer types. These results suggest that both 

telerehabilitation and self-training were favourable for sustained HMD use. Unlike the QoL 

measures, which improved after three months of practice and training with the device, HMD 

practice and training yielded immediate (within the first two weeks) improvements in functional 

vision. All together these results suggest that functional vision should be measured early and 

systematically after the acquisition of an HMD, in order to anticipate technology abandonment 

providing an opportunity to again assess users’needs. 
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Insofar as this study is the first to systematically investigate the abandonment of HMDs, 

direct comparisons with previous work are not possible. However, the literature highlights that 

HMDs involving augmented or virtual reality have the potential to improve a wide variety of 

visual performances. Significant improvements in visual acuity and contrast sensitivity were 

measured with the use of eSight Eyewear 20 and new mobile applications on a virtual reality device 

platform have been presented as an alternative to conventional LV devices at affordable cost 63. 

Meaningful positive effects on ADLs had already been documented with previous generations of 

HMDs 16, 56 that have been replicated in the context of reading 20, 64 and mobility 20. These findings 

are relevant because these measures can potentially predict the use of such technology. 

Unlike virtual reality that refers to a computer-generated environment in which the user is 

immersed, augmented reality systems refer mainly to graphic overlays on live images of the real 

environment (e.g., highlighting obstacles, or captioning objects and faces). Augmented reality 

tends to be more and more associated with object and face recognition through artificial 

intelligence software, such as OrCam MyEye (OrCam Technologies Ltd, Jerusalem, Israel) and 

Microsoft Seeing AI application (Microsoft Corp., Redmond, WA) 65. Recent studies mainly 

concern the benefits achieved in mobility (navigation) 66, 67, using sensory substitution systems that 

provide a live connection to a human agent who assists the user in the specified task 68 or that 

provide collision warnings via vibrotactile wristbands 69. As virtual reality and augmented reality 

technology development expands, the LV field needs to prepare to fulfill the expectations of the 

users toward the HMDs. Insofar as the improvement of visual performance predicts the use of 

HMDs, skilled rehabilitation services will be required to develop specific training and assessment 

protocols to improve or maintain service quality. 
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Cybersickness related to head-mounted display use 

According to the results of the cross-sectional study, abandonment of HMDs is highly 

related to the presence of headaches during use. In the prospective study, cybersickness scores 

were stable over the 6-month period, and training type was not related to score changes. This 

leads us to conclude that in this semi-immersive virtual environment context (eSight) and with 

this specific population (adult users), cybersickness is not considered as a widespread usability 

issue. Few participants were severely affected by symptoms of cybersickness and visual 

discomfort. This may be explained by the semi-immersive condition offered by eSight Eyewear 

and by the need for sensory adaptation 28. The experience of cybersickness and other symptoms 

of visual discomfort is important to consider as they are inherent to the technology 27, 28, 70. 

Cybersickness has been mainly explained by sensory conflict theory 27, 28, 71, during the presence 

of a mismatch between velocities recorded by the visual system, when viewing an angularly 

magnified image, and those recorded by the vestibular system 71. Physiologically the vestibulo-

ocular reflex enables individuals to adapt to a certain level of magnification and beyond that, the 

system can not compensate the mismatch and cybersickness symptoms appear 72. After HMD 

acquisition, users should be asked about their potential discomfort, and comparison with other 

device types should be encouraged. For example, IrisVision (Visionize, L.L.C., Berkeley, CA) 

now considers the velocity of natural head movements, converting angular magnification to linear 

magnification in the HMD, in order to limit cybersickness. The Simulator Sickness 

Questionnaire 29 is easy to administer, making the inclusion of such questionnaires at the 

acquisition of the HMD and during the follow-up sessions a feasible recommendation to 

investigate potential symptoms onset.  

Clinical implications of telerehabilitation for individuals with low vision  

Given the importance of intensive training, as well as the role psychosocial and 
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accessibility factors played in the analyses, telerehabilitation approach was explored as a 

potential modality to optimize HMD use. In this section, the benefits and barriers will be 

discussed in more details. 

Benefits of telerehabilitation in the context of the use of head-mounted displays 

Several encouraging benefits of LV telerehabilitation emerged in terms of accessibility 

and acceptability, functional performances and organizational aspects. The prospective study and 

other telerehabilitation applications in rural American veterans 73 and in other newly prescribed 

magnification devices 24, 74 converge toward a high level of accessibility and acceptability. The 

remote training was judged as effective and efficient as in-office both by users and providers who 

assessed patients' reading speed and accuracy, and working distance 24. Telerehabilitation allows 

LV therapists to assess individuals in their own environments; for example, asking them to walk 

around with the tablet to gain insight into their daily routine and tasks that are visually 

challenging 24. Bittner et al. 74 documented an increase of satisfaction when assisted set-up loaner 

equipment was offered for telerehabilitation to overcome technology installation issues. 

Communication was judged by our LV therapist as comparable to face-to-face consultation on 

several criteria such as effectiveness, users and clinicians’ comfort, and the clinician-user 

relationship, with the exception of non-verbal behaviours and touch. These findings replicate 

previous works on telepsychiatry, whereby decreased anxiety and nervousness were reported 75. 

Regarding functional performances, previous studies report that the majority of users improved 

their reading skills after telerehabilitation, and LV therapists judged that the provided training 

would be helpful to improve magnifier use for most of the participants 24, 74. 

On the organizational level, by removing geographical barriers and eliminating travel time 

for both patients and therapists, LV telerehabilitation enables more efficient system-wide 
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resource allocation for follow-up training and evaluation sessions. Ihrig 73 supports LV 

telerehabilitation as a time- and cost-saving alternative to traditional in-office treatment with 

American veterans living in rural regions. Within a 5-year period and combining telehealth and 

face-to-face modalities, the average increase in the number of consultations was 24% without 

increasing the number of work hours. Optimizing time and resources promotes improvement in 

vision- and health-related outcomes for individuals with LV. More extensively, considering that 

around 18% of Canadians age 65+ reside in rural regions 76, and that in 2030 they will represent 

25% of the population 77, a creative solution is needed. Given the projected increase in the 

expected number of individuals with visual impairments due to the aging demographic, and the 

likely increased use of AT such as HMDs, telerehabilitation may help to overcome the economic 

and societal burden while increasing access to, and quality of, care. The context is optimal as 

internet is used by 68% of Canadians age 65+ 76, and a survey on the use of mobile applications 

completed by 259 participants with visual impairments mainly resided in the USA reported that 

smartphones and tablets are adopted by 95% and 40% of this population, respectively 78. New 

exposure to the technology used for telerehabilitation may lead individuals with LV to be more 

willing to adopt such technology for other purposes that will also improve QoL 24. However, 

several identified challenges associated with telerehabilitation (e.g., technological, user-centered 

aspects) partially explain why the intervention did not reveal differences when compared to the 

self-guided training. Proper implementation is subject to several challenges that need to be 

addressed. 

Challenges of telerehabilitation  

Important challenges often related to terehabilitation are technical and concern access and 

ease of use of the telehealth-platform (i.e., connecting and positioning a camera) by individuals 
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without technical training when using a computer use 79, 80. In the present study, high accessibility 

of telerehabilitation was observed and most of the time no significant issues were associated with 

the video component of the telerehabilitation sessions; however, audio quality ratings were 

variable, often related to signal strength or technical issues during sessions. Such challenges have 

resulted in the use of a phone for audio as an alternative to hear the provider, as it was the case in 

our prospective study and other studies 24. Ergonomically, the use of the phone while performing 

a manual task, can be challenging when a speaker phone option is not available. Moreover, 

Bittner et al. 24 encouraged investment in iPads for telerehabilitation as they provide better audio 

and video quality than Android tablets in a feasibility study in handheld magnifier users. Such 

technical aspects should specifically be considered in the context of age-related hearing loss, 

where communication issues occurred 81. Having a sighted assistant available to help with the 

setup for the videoconferencing platform was not required for the majority of our HMD users as 

they had their own computer. However, assistance was necessary for most of the users that 

operated with other magnifiers and who received tablet loans 24. Bittner confirmed that lending 

the appropriate equipment and helping set-up loaner equipment in patients’ homes improves their 

own overall satisfaction 74. Considering the potential burden of technology associated with 

telerehabilitation, it is possible that undetermined technical issues within the intervention may 

partly explained why training delivered through telerehabilitation did not reveal differences, 

regarding use behaviour, aspects of quality of life and functional vision outcomes, compared to 

the manufacturer self-training standard. 

Telerehabilitation may challenge human contact (e.g., empathy, trust, confidentiality) due 

of the lack of face-to-face interaction 45. Preference for direct contact with a clinician (e.g., home 

visit or clinic appointment) were reported in the context of Internet-based interventions for AT 



 

 257 

users 80. Although high acceptability of telerehabilition was reported by the users in the present 

study, and the LV therapist provided positive feedback about the therapeutic relationship was 

reported by the LV therapist, underestimated user preferences maybe explains why the 

telerehabilitation training did not improve use behaviour and AT-related aspects of QoL when 

compared to the self-guided intervention. Another user-related challenge that merits careful 

consideration concerns presonal privacy and confidentiality 80 as telerehabilitation may be 

perceived by participants as an intrusion into their home 79. Although specific attention had been 

taken to ensure privacy (user empowerment, controlling when and how the session is initiated 

and terminated), these limits may have influenced the results. 

Another main challenge for LV telehealth is that specific vision testing (e.g., visual 

acuity, refraction and visual fields measurements) and ocular health assessments cannot be 

performed through clinical video telehealth. However, benefits that are derived from telehealth 

should not be found in implementing telehealth technologies alone, but in how it associates with 

traditional care (i.e., best viewed as hybrid care), and how it uses these technologies to facilitate 

access to care 82. Efforts to improve the standard of telerehabilitation services should be 

maintained, for example optimizing new protocols though adaptation of traditional tests such as 

visual acuity or contrast sensitivity 74. 

In the research literature on HMD use that is currently available, it is unaware of any 

rehabilitation guidelines for their use, as there are for the use of traditional LVAs in Quebec 83 

and in some European countries 84, 85. Basically, HMD users learn on their own or rely on device 

manufacturers. Except for veterans, there is great variability across individual states with regard 

to acess to LV rehabilitation services for the provision and training of visual aids in the USA. 

Considering the existing and available rehabilitation services, the implementation of 
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telerehabilitation raises a number of issues. A major challenge is to implement this modality 

without compromising comprehensive LV rehabilitation care, including individualized 

programs 30. Ethically, no user should be required to use telerehabilitation to access rehabilitation 

services. Telerehabilitation is not a substitute for traditional services 82, it is the responsibility of 

institutions to ensure that they schedule preliminary or follow-up face-to-face meetings with the 

user and the caregiver 86. Telerehabilitation should be considered as a team-based approach 82, 

supported by an interdisciplinary collaboration among ophthalmologists, optometrists, 

audiologists, LV therapists, occupational therapists and psychologists, to only name a few of the 

team members in interdisciplinary LV care. Ultimately, the success of LV telerehabilitation 

implementation is based on an excellent coordination of highly qualified professionals dedicated 

to optimal vision rehabilitation 30. These limits maybe partly explain why the intervention did not 

differe significantly when compared to the device manufacturer self-guided training.  

With regard to the modalities of reimbursement, American Medicare payment for 

telehealth services is established in the Social Security Act and covered under the Medicare Fee-

for-Service program (as cited in 30). In most Canadian provinces, including Quebec, there is a 

reference framework for the use of telerehabilitation for visual, auditory, motor or language-

related programs, whereby each health institution must establish an operating protocol for its 

use 87. Upon request of the Ministère de la Santé et des Services sociaux du Québec, three priority 

areas of telehealth application, including telerehabilitation, were assessed to establish clinical 

guidelines and technological standards 82. This report highlights that, although the provision of 

technical assistance is frequent in the context of telerehabilitation, studies dealing with AT 

allocation remain rare. Experts suggest that telerehabilitation could be implemented in all stages 

of the AT allocation process. As for other telemedicine applications, the main barriers to the 
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success of telerehabilitation are mainly related to the adaptation of stakeholders, and not to the 

equipment required for telehealth 88. Such observations emphasize the importance of managing 

and accompanying implementation through adequate training of caregivers. Further investigation 

is required to assess whether private insurance will compensate providers for delivering LV 

telerehabilitation services. In situations where the patients’ own technology (internet-based 

device equipment) is used for telerehabilitation, the question of who among insurance carriers 

and/or public service providers will pay the rehabilitation provider remains open. 

Implications for research and future directions 

Perspectives associated to low vision telerehabilitation 

The findings of the present thesis suggest that instructions, provided by telerehabilitation 

or though the eSight self-training standard, are equally successful in improving QoL and visual 

ability outcomes and that telerehabilitation could be provided as a potential alternative training 

modality. Identified limits associated with telerehabilitation (e.g, technological, user-centered 

aspects) may partially explain why the telerehabilitation provided did not detect differences in the 

measures compared to the self-guided training. To help guide evidence-based practice 

recommendations for low vision telerehabilitation implementation, further studies examining 

benefits of practice and training are needed. Moreover, future research about telerehabilitation 

will be necessary to develop guidelines to better define new forms of assessment and efficient 

training protocols to optimize LVA use. For example, it will be relevant to determine where (e.g., 

public or private sites, rural clinical sites, community-based outpatient centers) and by whom 

(e.g., certified LV therapist, optometrist/ophthalmologist, occupational therapist) the training 

should be conducted/coordinated. Moreover, given the on-line survey nature of data collection, 

assessment of objective visual function measures (e.g., visual acuity, contrast sensitivity, visual 
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field) was not possible. Considering that a previous telerehabilitation study had already 

successfully implemented a standardized near reading acuity cards during the session 24, 

complementary variables could be added to future protocols. In addition, considering the possible 

selection bias in the present study, it would be interesting to loan both HMDs and Internet access 

devices to participants in future phases of this project, instead of limiting recruitment to 

individuals using their own computer equipment and eSight Eyewear. Including users in a living-

lab 89 with an integrated knowledge translation approach to encourage the co-production of 

intervention programs would be a relevant strategy to optimize the adoption of telerehabilitation 

by the population with LV. Research would be able to better define their needs (e.g., the most 

appropriate number, duration, format and content of telerehabilitation sessions) and would not 

only be focused on users but also directed by them. 

There was no significant difference between the self-training and telerehabilitation 

conditions on the selected outcome measures (e.g., use behaviour, QoL, cybersickness). These 

findings could be explained by the fact that both interventions do not require travel to attend the 

sessions (known as an important barrier), and/or because both interventions are equally effective. 

The self-guided training was developped by members of eSight staff who have a visual 

impairment. It is likely well adapted to the needs of the users, partially explaining why there is no 

difference between the two interventions. Despite hight accessibility and acceptability of the 

telerehabilitation, challenges (e.g., technical, user-centered aspects) may have been 

underestimated in the protocol. Therefore, it will be important to explore participants' experiences 

in depth in order to identify the most appropriate ways to address remote intervention. Moreover, 

it is also possible that the selected outcome measures did not allow for the differentiation of the 

effects of telerehabilitation compared with self-training. Exploration of most common measures, 
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such as reading speed (meaningfully improved in handheld magnifier users receiving 

telerehabilitation 24) or evaluation of functional vision with more practical functional vision 

assessments, such as the Melbourne Low Vision ADL Index 59 test may have reveal a difference 

between the two interventions. Eventually, less complex magnifiers (e.g., handheld magnifiers, 

closed-circuit televisions) selected folowing a traditional clinical evaluation, according to 

subjects’ needs and matching the user with an appropriate device, might have shown a difference 

between the self-training and telerehabilitation conditions on the selected outcome measures. As 

suggested by the LV therapist, it is likely that six sessions over two weeks were insufficient, 

especifically for participants who needed eccentric fixation training, to detect difference between 

the two interventions. Another possible interpretation is that the personalized training approach 

was not comprehensive enough as it did not integrate a pluri-displinary team, and therefore did 

not fully meet the needs of users. In order to confirm the effect of telerehabilitation, it would be 

relevant to conduct a randomized controlled trial to compare this modality with face-to-face 

training (in-office and/or at-home) commonly used when assigning traditional visual aids. 

Moreover, since the LV therapist focused on ADLs, it would be meaningful to follow participants 

beyond six months to explore if telerehabilitation has a long-term and transferable effect on other 

activities, compared to self-training. Although we chose to focus on a new form of visual aid that 

is increasingly used by the LV population, we anticipate that it could be feasible to provide 

telerehabilitation to optimize the use of more common LVAs (e.g., handheld magnifiers, closed-

circuit televisions). With the exception of the present study, this modality has been applied to 

users of magnifiers in small samples where authors admitted the need to conduct a larger-scale 

randomized study 24, 74. 

Transfer to practice has already been initiated, whereby telerehabilitation is implemented 
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in Veterans Affairs LV clinics throughout the USA 30 and, more recently, by some LV 

rehabilitation service providers in Québec 87. The implementation of telerehabilitation is likely to 

increase and become more effective as new evidence is provided in the coming years. Each 

institution tends to establish an operating protocol for the use of telerehabilitation 82. 

Implementation can be expected to be adapted to specific patients’ needs and institutions’ 

priorities, human and material resources, and thus will take different forms (e.g., teleconsulting 

for evaluation, training, follow-up; teleexpertise; remote support for relatives). To help guide 

evidence-based practice recommendations for LV telerehabilitation implementation, further 

randomized studies exploring the most appropriate telerehabilitation forms are needed. 

Most telerehabilitation studies focus on acceptability, effectiveness and satisfaction, but 

there are still very few publications on the regulation of telerehabilitation and its ethical and legal 

issues 82. Yet, the clinician-client relationship can be affected as much by the interactive 

components of telerehabilitation as by its technical aspects, which transform the interpersonal 

relationship in terms of space and time 75. Thus, more ethical considerations related to the 

transformation of the traditional therapeutic relationship and the resources deployed will be 

necessary to ensure a quality comparable to face-to-face consultation. Further qualitative studies, 

through the lived experience of both clients and clinicians are needed to understand the elements 

that characterize this transformation in depth. Elements such as communication, the relationship 

of trust between the clinician and the client, the clinician's behaviour (e.g., empathy, 

professionalism) 75, interventions (e.g., evaluation, training, follow-up), as well as the measures 

taken to ensure confidentiality and privacy should be analyzed in the future. 

Perspectives associated to head-mounted displays 

Visual performance comparisons between previous generations of HMD and traditional 
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LVAs are available 16, 56; however, HMDs have undergone considerable technical evolution over 

the past ten years. Future research should compare the new generation of HMDs to commonly 

prescribed LVAs in order to demonstrate their effectiveness in addressing the impairments and 

rehabilitation goals of diverse patient populations. Moreover, to the extent that mainstream 

technologies are now used as visual aids (e.g., tablet, smartphone) and can improve reading skills 

compared to traditional LVAs 90, 91, comparisons with HMDs are needed. In this thesis, 

correlations between factors related to HMD use via the example of eSight Eyewear were 

identified. Given the increasing availability and variability in HMD designed for individuals with 

LV, further studies should be conducted with other HMDs to confirm whether the same or 

additional variables are involved. Considering the importance of optimizing device usage 

measures in a future trial, it will be relevant to monitor duration of usage and the settings used by 

the participant with a dedicated application on the HMD. 

Virtual and augmented reality systems are generating a demand for high-performance 

eye-tracking systems in HMDs to improve visual performance 65. A recent study 92 tested a gaze-

controlled system that magnified a portion of text while maintaining global viewing of the entire 

document. Reading speed improvements were obtained compared to traditionnel uniformly 

applied magnification. An eye-tracker application makes it possible to artificially fill in a 

scotoma using remapping strategies while the image is stretched around the scotoma 93. With an 

integrated eye-tracking system in the future, it might be feasible to use eye movements to relocate 

the magnification bubble (i.e., limited central area of visual field that is magnified while the 

remained peripheral visual information is presented without added magnification) on the display 

so that it always remains superimposed on the region of the retina used for fixation. However, 

poor fixation stability in individuals with central vision impairment and eye-tracking systems 
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issues remain challenging for accurate fixation and visual search 65. More research and 

development is required to determine the most effective way to include eye tracking and gaze 

control with magnification within HMDs when performing various tasks.  

The experience of cybersickness with increased levels of magnification can be minimized 

reducing head motion. A proposed strategy to reduce motion sickness consists of magnifying 

image motion within the magnification bubble while presenting the visual information outside the 

bubble without added magnification. However, dynamic visual acuity limitations on resolution 

limit user's performance 56. Another potential solution is the minimization of imbalances between 

head and image motion beyond the range of vestibulo-ocular reflex adaptation. Including features 

for converting angular magnification to linear magnification in HMDs, integrated accelerometers 

and gyroscopes into new generation of HMDs has the potential to control the symptoms for LV 

device users. Further exploration of the mechanisms of cybersickness and its associated factors 

remain essential, given the increasing variability in HMD types and the limited literature 

available on their link with this condition in individuals with LV. 

The majority of HMDs utilize a single camera and deprive the user of binocular vision. 

This limitation can create a mismatch between the perceived versus the actual location of objects. 

HMD systems using two cameras enable stereoscopic vision, helping people to localize objects 

and potentially enhancing mobility 66 and restoring binocular vision by correcting certain visual 

field defects 94. Binocular vision can be challenging when magnifying within a region of interest 

because it also magnifies binocular disparity and increases the likelihood of diplopia in 

individuals with fragile binocular vision 95. Considerable innovation will be necessary to insure 

binocular disparity under conditions of magnification. The question about the advantages 

provided by binocular versus bi-ocular vision still needs to be raised. For instance, the effect of 
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HMDs on binocular inhibition or summation (i.e., binocular function is worse or better than 

monocular function, respectively) and their potential benefits should be explored. 

Future HMDs may dynamically adjust certain functions (e.g., magnification, illumination 

and contrast) and customize functionality to adapt the changing needs of people with LV. The 

next generation of HMDs may use image processing algorithms individually in order to 

compensate for each type of vision impairment without conceding performance trade-offs (e.g., 

resolution, visual field, binocularity) to accommodate system limitations 96. In parallel with the 

requirement to personalized functionality, there is a need to develop affordable mainstream 

HMDs that can be used by people with LV. The high cost of current commercially available 

HMDs has been reported as the most significant negative issue by users 97. The growing trend is 

toward designing accessibility applications specifically created for LV, and mainstream 

applications with already included adjustable configurations 60, 98. Such applications will need to 

be tested systematically. Further qualitative research and/or a user-centered design approach 99 

that considers long-term utilization of such devices compared with traditional LVAs, is needed to 

better understand how people with LV experience the use of HMDs. Reports of the lived 

experiences should enable researchers to better understand social effects of these emergent 

technologies. 
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Conclusion 

The different components of the present thesis improve the understanding of the use of 

HMDs by individuals with LV through the case of eSight Eyewear. The scoping review provides 

supporting evidence for the multifactorial decision-making process around the use of magnifying 

visual aids. Low motivation and adaptability, as well as poor accessibility to rehabilitation 

services have been identified as important barriers to magnifying LVA use. Moreover, 

client/clinician positive partnerships and intensive training programs are other important factors 

that contribute to optimal use of devices. The cross-sectional study revealed that neither the 

traditional clinical variables, nor LV rehabilitation experience was predictive of sustained use of 

an HMD. However, improving device-related aspects of users’ QoL helps to maintain their 

device use over time. The administration of standardized questionnaires that evaluate different 

aspects of assistive technology-related QoL may be able to identify device users that could 

benefit from individualized attention during LV rehabilitation provision to reduce the probability 

of device abandonment. Considering these findings, a personalized training regime via 

telerehabilitation was developed to meet specific users’ needs and optimize the use of HMDs. 

The data demonstrated the feasibility of a randomized controlled study of telerehabilitation for 

people with LV using HMDs, and provided positive feedback from the participants and the LV 

therapist. eSight Eyewear, either with telerehabilition or with the manufacturer self-training 

standard, early improves functional vision and increased device-related aspects of users’ QoL 

within the first three months of device training and practice. This indicates that instructions, 

provided by telerehabilitation or though the eSight self-training standard, are equally successful 

in improving QoL and visual outcomes and that telerehabilitation could be provided as a potential 

alternative training modality. However, several identified challenges associated with 
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telerehabilitation (e.g., technological, user-centered aspects) may partially explain why the 

telerehabilitation did not detect differences, regarding use behaviour and aspects of QoL, when 

compared to the device manufacturer self-guided training. Further questions will need to be 

addressed, for example examining benefits of practice and training, to develop evidence-based 

assessment and training protocols for telerehabilitation to better meet the unique needs of 

individuals with low vision. 
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Search History Database(s): All Ovid MEDLINE(R) 1946 to October 2018 

Search Strategy:

Concepts and Strategy # Searches Results
1 exp Vision Disorders/ or Visually Impaired Persons/ 68638

2

(Vision Disorder* or Visual Disorder* or Visual Impairment* or visually impaired or visually 

disabled or Vision Disabilit* or Color Vision Defect* or Color Vision Deficienc* or Hemianopsia 

or Low Vision or Reduced Vision or Subnormal Vision or Sub-normal Vision or Diminished 

Vision or Visually Impaired or Blind Person*).mp. 44509

A  Low vision 3 1 or 2 77049

B Assistive devices 4 Self-Help Devices/ or (Self-Help Device* or Assistive Technolog* or Assistive Device*).mp. 6882

C-1 Low vision aids 5 (visual Aid or Visual aids or Low vision aid or Low vision aids).mp. 1516

C-2 lens and glasses
6

exp Lenses/ or (lens or lenses or eye glass* or eyeglass* or Spectacles or Prescription Glasses or 

IOL).mp. 104736

7 Patient Compliance/ or "No-Show Patients"/ or Withholding Treatment/ or Treatment Refusal/ 74789

8

(Patient Adherence or Patient Nonadherence or Patient Non-Adherence or Patient Compliance or 

Patient Noncompliance or Patient Non-compliance or Patient Cooperation or Patient Non-

Attendance or Patient NonAttendance or No-Show Patient* or Patient Non-Attendance or Patient 

No Show*).mp. 63960

9

(Abandon* or withdraw* or with-drawal or Withholding Treatment* or Refus* or Uptake or 

Discontinu* or reject* or Acceptability or Accept* or Adopt* or Retention or Willing* or Satisf* 

or Expectation* or integration).mp. 2042910

D1 Adherence or satisfaction - v.1 10 7 or 8 or 9 2090651

11 3 and 4 and 10 55

12 limit 11 to (english or french) 54

13 (5 and 10) not 11 224

14 limit 13 to (english or french) 203

3rd set created C2D1 and later ignored 15 (6 and 10) not (11 or 13) 8131

D2 Adherence or satisfaction - v.2

16

(Patient Adherence or Patient Nonadherence or Patient Non-Adherence or Patient Compliance or 

Patient Noncompliance or Patient Non-compliance or Patient Cooperation or Patient Non-

Attendance or Patient NonAttendance or No-Show Patient* or Patient Non-Attendance or Patient 

No Show* or Withholding Treatment* or Treatment refusal*).mp. 84280

17 7 or 16 84280

18 (6 and 17) not (11 or 13) 414

19 limit 18 to (english or french) 402

1st set created ABD1

2nd set created C1D1

3rd set created  = C2D2 (a variation of D1)
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Suplementary Table S2: Embase research strategy  

 

Supplementary Table S3: Cochrane research strategy 

 

Search History Database(s): Embase 1974 to 2018 October 10 

Search Strategy:
Concepts and Strategy # Searches Results

1 exp visual disorder/ or assistive technology/ 208490

2

(Vision Disorder* or Visual Disorder* or Visual Impairment* or visually impaired or visually 
disabled or Vision Disabilit* or Color Vision Defect* or Color Vision Deficienc* or Hemianopsia 
or Low Vision or Reduced Vision or Subnormal Vision or Sub-normal Vision or Diminished 
Vision or Visually Impaired or Blind Person* or blindness or vision disturbance* or visual 
disturbance*).mp. 134788

A  Low vision 3 1 or 2 234967
B Assistive devices 4 Self Help Device/ or (Self-Help Device* or Assistive Technolog* or Assistive Device*).mp. 6816
C-1 Low vision aids 5 (visual Aid or Visual aids or Low vision aid or Low vision aids).mp. 2754

C-2 lens and glasses 6
exp Lenses/ or (lens or lenses or eye glass* or eyeglass* or Spectacles or Prescription Glasses or 
IOL).mp. 116271

7 Patient Compliance/ or patient attendance/ or treatment withdrawal/ or Treatment Refusal/ 153010

8

(Patient Adherence or Patient Nonadherence or Patient Non-Adherence or Patient Compliance or 
Patient Noncompliance or Patient Non-compliance or Patient Cooperation or Patient Non-
Attendance or Patient NonAttendance or No-Show Patient* or Patient Non-Attendance or Patient 
No Show*).mp. 132779

9

(Abandon* or withdraw* or with-drawal or Withholding Treatment* or Refus* or Uptake or 
Discontinu* or reject* or Acceptability or Accept* or Adopt* or Retention or Willing* or Satisf* 
or Expectation* or integration).mp. 2757860

D1 Adherence or satisfaction - v.1 10 7 or 8 or 9 2851891
11 3 and 4 and 10 369
12 limit 11 to (embase and (english or french)) 252
13 (5 and 10) not 11 492
14 limit 13 to (embase and (english or french)) 245

3rd set created C2D1 and later ignored 15 (6 and 10) not (11 or 13) 10917

D2 Adherence or satisfaction - v.2

16

((Patient? adj1 (Adherence? or Nonadherence? or Non-Adherence? or Compliance? or 
Noncompliance? or Non-compliance? or Cooperation or Non-Attendance? or NonAttendance? or 
non-attending or nonattending or No-Show? or absenteeism?)) or (treatment* adj1 (withdrawal? 
or Withholding or With-holding or refusal?)) or (clinic adj1 (nonattendance or non-
attendance))).mp. 168306

17 7 or 16 168702
18 (6 and 17) not (11 or 13) 686
19 limit 18 to (embase and (english or french)) 491

1st set created ABD1

2nd set created C1D1

3rd set created  = C2D2 (a variation of 
D1)

Search History Database(s): Cochrane  to 2018 October 10 

Search Strategy:
Concepts and Strategy # Searches Results

A  Low vision 1

(Vision Disorder* or Visual Disorder* or Visual Impairment* or visually impaired or visually disabled or Vision Disabilit* or 
Color Vision Defect* or Color Vision Deficienc* or Hemianopsia or Low Vision or Reduced Vision or Subnormal Vision or 
Sub-normal Vision or Diminished Vision or Visually Impaired or Blind Person* or blindness or vision disturbance* or visual 
disturbance*).mp. 11807

B Assistive devices 2 (Self-Help Device* or Assistive Technolog* or Assistive Device*).mp. 480
C-1 Low vision aids 3 (visual Aid or Visual aids or Low vision aid or Low vision aids).mp. 204
C-2 lens and glasses 4 (lens or lenses or eye glass* or eyeglass* or Spectacles or Prescription Glasses or IOL).mp. 8093

5
(Patient Adherence or Patient Nonadherence or Patient Non-Adherence or Patient Compliance or Patient Noncompliance or 
Patient Non-compliance or Patient Cooperation or Patient Non-Attendance or Patient NonAttendance or No-Show Patient* or 
Patient Non-Attendance or Patient No Show*).mp. 736225

6 (Abandon* or withdraw* or with-drawal or Withholding Treatment* or Refus* or Uptake or Discontinu* or reject* or 
Acceptability or Accept* or Adopt* or Retention or Willing* or Satisf* or Expectation* or integration).mp. 181947

D1 Adherence or satisfaction - v.1 7 5 or 6 784735
8 1 and 2 and 7 18

1st set created ABD1 9 limit 8 to (english or french) [Limit not valid in ACP Journal Club,CDSR,DARE; records were retained] 16
10 (3 and 7) not 8 156

2nd set created C1D1 11 limit 10 to (english or french) [Limit not valid in ACP Journal Club,CDSR,DARE; records were retained] 114
3rd set created C2D1 and later ignored 12 (4 and 7) not (8 or 10) 5213

D2 Adherence or satisfaction - v.2 13

((Patient? adj1 (Adherence? or Nonadherence? or Non-Adherence? or Compliance? or Noncompliance? or Non-compliance? 
or Cooperation or Non-Attendance? or NonAttendance? or non-attending or nonattending or No-Show? or absenteeism?)) or 
(treatment* adj1 (withdrawal? or Withholding or With-holding or refusal?)) or (clinic adj1 (nonattendance or non-
attendance))).mp. 21820

14 (4 and 13) not (8 or 10) 106
3rd set created  = C2D2 (a variation of 

D1) 15 limit 14 to (english or french) [Limit not valid in ACP Journal Club,CDSR,DARE; records were retained] 91
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Supplementary Table S4: Eric ProQuest research strategy 

 

 

Supplementary Table S5: CINHAL research strategy 

 

 

Supplementary Table S6: Grey literature research strategy 

 

 

Search History Database(s): Eric ProQuest to 2018 October 10 

Search Strategy:

Concepts and Strategy # Searches Results Notes 

A Low vision aid 1
MAINSUBJECT.EXACT.EXPLODE("Assistive 

Technology")
3246

B Compliance 2
(MAINSUBJECT.EXACT("Compliance (Psychology)") OR 

MAINSUBJECT.EXACT("Reinforcement"))
3246

To not explode "Compliance Psychology" 

otherwise we include legal compliance                                

Set created AB 3
MAINSUBJECT.EXACT.EXPLODE("Assistive Technology") 

AND (MAINSUBJECT.EXACT("Compliance (Psychology)") 

OR MAINSUBJECT.EXACT("Reinforcement"))

19

No need to search the other terms in ERIC, because low number of references with 2 first concepts

Search History Database(s): CINHAL EBSCOhost to 2018 October 10 

Concepts and Strategy # Searches Results Notes

A low vision (MH "Vision, Subnormal") OR (MH "Vision Disorders")
Vision, Low Utiliser : Vision, Subnormal,                                  
not explode (MH "Vision Disorders")

B Low vision aids (MH "Rehabilitation of Vision Impaired")

C Assistive technologies
(MH "Assistive Technology") OR (MH "Communication Aids for Disabled") OR (MH "Assistive 
Technology Devices")

not explode these terms                                                          
"Self-Help Devices" use : "Assistive Technology Devices"                                                                             
"Low Vision Rehabilitation" use : "Rehabilitation of 
Vision Impaired"

D Adherence (MH "Treatment Refusal") OR (MH "Patient Compliance") not explode (MH "Patient Compliance")

1st set  BCD
(MH "Rehabilitation of Vision Impaired") AND ( (MH "Assistive Technology") OR (MH 
"Communication Aids for Disabled") OR (MH "Assistive Technology Devices") ) AND ( (MH 
"Treatment Refusal") OR (MH "Patient Compliance") )

0

2nd set ACD
( (MH "Vision, Subnormal") OR (MH "Vision Disorders") ) AND ( (MH "Assistive Technology") OR 
(MH "Communication Aids for Disabled") OR (MH "Assistive Technology Devices") ) AND ( (MH 
"Treatment Refusal") OR (MH "Patient Compliance") )

1

Search History Database(s): Trip Database and NICE Evidence to 2018 October 10 

Database name Research date Research Statement (s) and Limitations Results

Trip Database  0ctober 2018 ("Assistive Technology" or "Assistive Technologies" or "Assistive Device" or "Assistive Devices" or" self-help") AND ("low vision" or 
"vision disorder" or "visual disorder" or "visual impairment") AND (adherence or complian* or abandon* or withdraw* or refusal*) 319

 0ctober  2018 ("low vision aid" or "low vision aids") AND (adherence or complian* or abandon* or withdraw* or refusal*) 14

NICE Evidence
 0ctober  2018

("Assistive Technology" or "Assistive Technologies") AND ("low vision" or "vision disorder" or "visual disorder" or "visual 
impairment") AND (adherence or complian* or abandon* or withdraw* or refusal*) 43

 0ctober  2018
("Assistive Device" or "Assistive Devices" or" self-help") AND ("low vision" or "vision disorder" or "visual disorder" or "visual 
impairment") AND (adherence or complian* or abandon* or withdraw* or refusal*) 54

 0ctober  2018 ("low vision aid" or "low vision aids") AND (adherence or complian* or abandon* or withdraw* or refusal*) 3
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Supplementary Table S7: Studies’ characteristics 

 

 

Becker et al. (2005) 30  Observational
subjects with various age-related macular degeneration, N= 71 (61% female), 
Median Age= 79.5 y , SD= 6.6 y

Longitudinal Descriptive statistics, multiple regression models Psychology: life-span theory of control (used for the methodology)

Goldstein et al. (2007) 29
Interventional,  
Randomized trial 

subjects with AMD, N= 151 (97 females), Age= 39-92 y, Median age= 77.5 Longitudinal
Descriptive statistics, Inferential
statistics (ANCOVA, Chi-square) 

Psychology: cognitive restructuring approach (used for methodology)

Copolillo et al. (2005) 35 Observational subjects with LV, N=15 (5 females), Age=56-90 y, Mean age= 75.7 y Cross-sectional 
Descriptive analysis, Qualitative analysis (principles of 
ethnography)

Anthropology (ethnography)

Burton et al. (2010) 32 observational
subjects with LV or other physical disabilities (sensory and motor impairment), 
N=24 (13 females), Age= 19-71 y

Cross-sectional (structured 
telephone interview)

Qualitative analysis (narrative analysis, Descriptve analysis, 
Inferential analysis (ANOVA, Chi-square)

None 

Dougherty (2011) 8 Observational subjects with LV, N=88, Mean age= 77.17 y
Longitudinal (a telephone 
survey) exact tests), Multivariate logistic regression

None 

Mcilwaine et al. (1991) 10 Observational
subjects with LV, N=83 (54 females), Mean age (macular disease group)= 74 y, 
Mean age (non-maculare disease group) = 61 y

Cross-sectional (a 
questionnaire and a telephone 
survey)

Descriptive analysis, Inferential analysis ( The Mann & Whitney 
test)

None 

Elliott (1989) 12 Observational subjects with LV, N=34 (18 females), Age=67-88 y, Mean age= 79
Cross-sectional  (a structured 
questionnaire)

Descriptive analysis, Inferential analysis (Chi-square) None 

Watson et al. (1997) 11 Observational veterans with LV, N=200 
Longitudinal (a telephone 
survey)

Descriptive analysis, Inferential analysis (Chi-square), 
correlation (Spearman coefficient0

None 

Leat et al. (1994) 20 Observational subjects with LV, N=57 (67% female), Age=62-92 (SD= 78.8.6) Cross-sectional Descriptive analysis, Inferential analysis (ANOVA, Chi-square) None 

Harper et al. (1998) 21 Observational subjects with ARMD, N=56 (33 women), Age=52-98 y, Mean age= 81.4 y Cross-sectional Descriptive analysis, Inferential analysis None 

Watson et al. (1997) 31 Observational veterans with LV, N=200, Age=27-91, Mean age= 67.4 y (SD= 11.6 y) Longitudinal Descriptive analysis, Inferential analysis (Chi-square) None 

Goodrich et al. (1980) 22 observational veterans with LV, N=95, Mean age= 49.49 y (SD= 14.81 y) Cross-sectional 
Descriptive analysis, Inferential analysis (t-tests), multiple 
correlation 

None

Rinnert et al. (1999) 27 Observational subjects with LV, N=94 (66 females), most patients were between 80-84 y Cross-sectional Descriptive analysis, None 

Bischoff (1995) 23 Observational
subjects with ARMD, N=112 (84 females), Age=65-98 y, Mean age= 81.4 y 
(SD=0.7 y)

Cross-sectional Descriptive analysis None 

Chan et al. (1984) 24 Observational subjects with diabetic vitreous hemorrhage , N=30 (17 females), Age=21-73 y Cross-sectional Descriptive analysis None 

Demirkilinc et al. (2013) 28 Observational subjects with LV, N=100 (43 females), Age=12-97 y Cross-sectional
Descriptive analysis, Inferential analysis (Mann-Whitney U, chi 

None 

Rosenbloom (1974) 25 Observational subjects with LV, N=150, Age=60-89 y Longitudinal Descriptive analysis, qualitative analysis None 

Ryan et al. (2013) 18 Interventional subjects with LV, N=343 (72% female), Age=75-86,  median age 82 y Longitudinal 
Descriptive analysis, Inferential analysis (Wilcoxon Signed 
Rank), Logistic regression analysis

None

Bachofer (2013) 26 Observational subjects with LV, N=37 (16 females), 18- 28 y (M= 21.84, SD = 2.94)    Cross-sectional Descriptive analysis, Multiple regression analysis None 

Hanninen et al. (1977) 33 Observational individual with LV, N=11, high school graduates students Cross-sectional Descriptive analysis, Qualitative analysis None 

Gothwal et al. (2018) 19
Interventional,  
Randomized trial 

Chidren and yound adults with LV, N=40, 10-18 y Longitudinal Descriptive analysis, Qualitative analysis None

Authors Design Population/sample Data collection Data analysis methods
Reference 
number

Theoretical framework
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Becker et al. (2005) 30 Magnifying glasses, long canespecial glasses, optoelectronic reading systems, large-
print book, books read on cassettes, touch watch, books in Braille None A sum score indicating the number of ATs used  based on a given 

list of devices Change in assistive device use; Reduce the number of device

Goldstein et al. (2007) 29 Magnifiers, talking appliances None Actual use : binary question (yes/no), willingness to use : a 4 point 
scale change in the use 

Copolillo et al. (2005) 35 Variety of LVA types None None Challenges/barriers to successful low vision aid device use decision making; Little use

Burton et al. (2010) 32 Computer-related ATDs (for visual impairment : Voice-recognition software, CCTV, 
telephone headset, screen reader, scanner for data imput, talking checkbook) None Frequency of use Affect the optimal use of asistive technology devices; Assistive technology device abandonment

Dougherty (2011) 8 Magnification devices for near tasks : handheld magnifier (49% of all devices), Stand 
magnifiers (29%)

Timing and frequency of use; (non-)use within the past three 
months Abandonment of devices

Mcilwaine et al. (1991) 10
Optical near LVAs (89%) (hand held magnifier (53%), spectacle magnifier (28%), 
stand magnifier (19%), multiple magnifier...), Optical distance LVAs (4%), Optical 
distance and near LVAs (7%)

32.5% never used Frequency of use (per day) Never use, retained but unused equipment, , 

Elliott (1989) 12 Variety of LVA types None Frequency of use Less frequently used

Watson et al. (1997) 11 LVAs for reading : video magnifier, spectacle magnifiers, hand/stand magnifiers
46.7% nonuse for spectacle magnifiers; 20% for 
stand/hand-heldd magnifiers; 2.3% for video 
magnifiers

Frequency of use (per day); Non-use defined as not used with 1 
year or as not helpuf. Nonuse of LVDs, discontinuing the use

Leat et al. (1994) 20
Spectacle prescriptions with/without high additions (24.6%), hand magnifiers (21%), 
illuminated magnifiers (28%), stand magnifiers (8.7%), near-focusing telescope 
(5.3%), intermediate telescope (5.3%)

19% of patients used not regularly Frequency of use, duration of use decreased use

Harper et al. (1998) 21 Stand magnifiers (56), hand magnifiers (17), distance telescopic (7), spectacle 
mounted magnifiers (6), bar/brightfields magnifiers (2) 13% used not regularly their LVAs Frequency of use, length of continuous use not make use 

Watson et al. (1997) 31
Stand or hand-held magnifiers (36.9%), hand-helds telescopes (19.7%) ,spectacles 
mounted telescopes (17.6%), spectacle magnifiers (15.4%), video magnifiers (9.5%), 
fields expansion devices (0.9%).

14.6% of the device were not still in use Frequency of use, duration of use; task-specific ability with and 
without the LVD; discontinuous usage during the past year nonuse; discontinuous usage 

Goodrich et al. (1980) 22 CCTV 13% could not demonstrate sufficient proficiency of 
use

Reading duration with CCTV, lengt of time patients have their 
CCTV

not demonstrate sufficient proficiency of use;  No effective use of aids; Not using their aids 
regularly

Rinnert et al. (1999) 27 Variety of LVA types CCTV, (telescopes) 20% of non-use Frequency of use, duration of use; Rejection; non-use

Bischoff (1995) 23 hand-held magnifying glass, increased near addition, hyperocular lenses, electronic 
aid, others 26% did not still used Frequency of use, duration of use; seldom used; never used, don't use any more

Chan et al. (1984) 24 telescopic system, microscopic system
50 % did not accepted the use of telescopic system 
for their distance vision; 17% decided not to use a 
microscopic system

Frequency of use Could not tolerate the use;  Not to use; Refuse to use

Demirkilinc et al. (2013) 28 Variety of LVA types; Of the LVAs prescribed, 3% were for distance vision only, 
whereas 68% were for near vision only. 29% took a LVA but never used it

Success use define as "The patient finds an aid beneficial and uses 
it to solve one or more visual problem"; Frequency of use; Actual 
use : binary question (yes/no)

Never used

Rosenbloom (1974) 25 Variety of LVA types; majority of microscopic lenses and near additions 16% had discontinued their use Comprehensive: The extent to which an aging low vision patient 
continues to use a LVA and the extent of its use in his life. Discontinued use; unsuccessful use; seldom wore the aid 

Ryan et al. (2013) 18 Variety of LVA types 21% patients did not used their LVAs at least once a 
week 

Frequency of use; non-use was defined as irregular use averaging 
less than twice per month Change in LVA use; Drop-off in the use of LVAs.

Bachofer (2013) 26 Optical devices;  stand magnifiers (dome), handheld magnifiers, and reading glasses.            13% were not current users Pourcentage on amount of time of use; Frequency of use; Actual 
use : binary question (yes/no)  Non-users

Hanninen et al. (1977) 33 Variety of optical LVA types None Frequency of use; Seldom or Never= irregular use averaging less 
than twice per month.   Rejection of LVAs; irregular use

Gothwal et al. (2017) 19 optical and electronical LVAs (magnifiers, telescopes, mouse CCTV, portable video 
magnifiers, stand magnifiers

United Kingdom, 33% non used iPad at school and 
67% at home at 3 months. India, 33% non used iPad 
at school and 11 % at home 

Frequency of use (per day) non acceptance,              non usage

Authors Reference 
number (Non-)use measurement usage rate Term for non-useType of magnifying LVA
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Personal factors Device factors Environment factors Intervention factors

Becker et al. (2005) 30 Demographic factors (gender, age, education), Physical 
factors (duration of vision loss) None None None 

Goldstein et al. (2007) 29 Demographic factors (education)                                                                                                                                                                                                                                Objective device-related factors Physical barriers education strategy, access to care

Copolillo et al. (2005) 35 Psycho-social factors (stimatization, efficiency, productivity, 
positive appraisals, adaptability, coping)                                                                                                                                                                                                                     

Subjective device-related factors (appearance, 
design), Objective device-related factors 
(dimension, weight)

Social environment
Role of professionnal, Positive 
interaction patient/clinician, Training 
and transfer

Burton et al. (2010) 32 Psycho-social factors (productivity, adaptability, self-esteem, motivation                                                                                                                                                                                   Subjective device-related factors (ease of use)) Social environment Training and strategy 

Dougherty (2011) 8
Demographic factors, Physical factors (type of visual fields, 
change in vision). Psycho-social factors (productivity), Other 
material resources, Satisfaction.

Objective device-related factors (quality)
Social environment (personal social 
circle, the larger sclae social 
environment)

None 

Mcilwaine et al. (1991) 10 Demographic factors (age), Physical factors (diagnosis, visual acuity)                                                                 Objective device-related factors (dimension, 
weight) None Training 

Elliott (1989) 12 Demographic factors (age) None None LVA provider

Watson et al. (1997) 11 Demographic factors (age), Physical factors (diagnosis), 
Other material resources, Satisfaction                                                                                                                                                                                                                         Objective device-related factors (ergonomics)

Social environment (personal social 
circle), Physical barriers 
(illumination)

Training (amount)

Leat et al. (1994) 20 Demographic factors (age, gender), Physical factors (changein 
vision), Psycho-social factors (productivity), Satisfaction                                                                                                                                                                                                    

Subjective device-related factors (frequency of 
use, easy reach device) None Provider

Harper et al. (1998) 21 None None None None 

Watson et al. (1997) 31
Demographic factors (age), Physical factors (diagnosis, visual 
acuity, change in vision), Psycho-social factors (new tasks), 
Other material resources                                                                                                                               

Subjective device-related factors (appearance, 
design), Objective device-related factors 
(technical performance)

Social environment (personal social 
circle) Training (amount)

Goodrich et al. (1980) 22 None None None None 

Rinnert et al. (1999) 27 Physical factors  (change in vision)                                                      Objective device-related factors (ergonomics) Physical barriers (illumination) Role of professional

Bischoff (1995) 23 None None None Role of professional 

Chan et al. (1984) 24 Physical factors  (change in vision), Psycho-social factors 
(motivation), Satisfaction   Objective device-related factors (ergonomics) None None 

Demirkilinc et al. (2013) 28 Demographic factors (age), Physiscal factors (diagnosis, 
visual acuity), Psycho-social factors (motivation), Satisfaction

Subjective device-related factors (ease of use, 
frequency of use) None None 

Rosenbloom (1974) 25 Physical factors (change in vision, other physiological 
changes), Psycho-social factors (adaptation, motivation)                 None None None 

Ryan et al. (2013) 18 Physical factors ( functional changes), Satisfaction None None None 

Bachofer (2013) 26
Physical factors (type of visual fields, change in use), Psycho-
social factors (social acceptance, adaptability, coping, self-
esteem, motivation),  combination of personal factors                                                                                                                      

Subjective device-related factors (appearance, 
ease of use)

Social environment (personal social 
circle) None 

Hanninen et al. (1977) 33 Physical factors (type of visual fields)                                                                                                                                                                                                  Subjective device-related factors (appearance, 
ease of use) None None 

Gothwal et al. (2017) 19 Efficiency and Productivity Objective device related factors (features and ease 
of use)

Social environment (stigmatisation), 
Physical environment (optimal 
equipment)

None

Factors related to magnifying LVAs use

Authors Reference 
number
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Supplementary S8: Questionnaire Study 2 

 

:HOFRPH�WR�RXU�SURMHFW�HQWLWOHG����8QGHUVWDQGLQJ�WKH�XVH�RI�+HDG�0RXQWHG
'HYLFHV��7KH�FDVH�RI�H6LJKW�

7KH�SXUSRVH�RI�WKLV�UHVHDUFK�SURMHFW�FRQVLVWV�LQ�VWXG\LQJ�KRZ�\RX�XVH�\RXU�H6LJKW
GHYLFH��DQG�LGHQWLI\LQJ�ZKLFK�IDFWRUV�DUH�UHODWHG�WR�\RXU�XVH�

$V�RQH�RI�WKH�������XVHUV�RI�WKHVH�H6LJKW�(\HZHDU��ZH�ZRXOG�OLNH�WR�FROOHFW
LQIRUPDWLRQ�DERXW�\RXU�TXDOLW\�RI�OLIH��\RXU�VDWLVIDFWLRQ�DQG�\RXU�H[SHULHQFH�

7KLV�VWXG\�LV�FRQGXFWHG�E\�WKH�8QLYHUVLW\�RI�0RQWUHDO�DQG�LV�IXQGHG�E\�0,7$&6��D
QDWLRQDO��QRW�IRU�SURILW�UHVHDUFK�RUJDQL]DWLRQ�WKDW�PDQDJHV�DQG�IXQGV�UHVHDUFK�DQG
WUDLQLQJ�SURJUDPV�LQ�SDUWQHUVKLS�ZLWK�XQLYHUVLWLHV��LQGXVWU\�DQG�*RYHUQPHQW�LQ

&DQDGD�

7KLV�IXQGLQJ�SDUWQHUVKLS�LQYROYHV�H6LJKW�&RUSRUDWLRQ��WKH�PDQXIDFWXUHU�RI�H6LJKW
H\HZHDU�

,W�WDNHV�OHVV�WKDQ�DQ�KRXU�WR�FRPSOHWH�WKH�VXUYH\�DQG�\RX�ZLOO�KDYH�D�PRQWK�WR�GR
VR��7KLV�LV�D�RQH�WLPH�RQ�OLQH�VXUYH\��,QGHHG��RQFH�WKH�VXUYH\�LV�FRPSOHWHG�\RXU

SDUWLFLSDWLRQ�LQ�WKLV�VWXG\�LV�HQGHG�

7KLV�VXUYH\�ZLOO�WDNH�OHVV�WKDQ�DQ�KRXU�DQG�ZLOO�LQFOXGH�GLIIHUHQW�SDUWV�WR�FRPSOHWH
UHJDUGLQJ��,��4XDOLW\�RI�OLIH��,,��6DWLVIDFWLRQ��DQG�,,,��7KH�XVDJH�SDWWHUQV�RI�\RXU

H6LJKW�GHYLFH�

3RWHQWLDO�ULVNV�RI�WKLV�VWXG\

7KHUH�DUH�QR�NQRZQ�RU�DQWLFLSDWHG�ULVNV�DVVRFLDWHG�ZLWK�WKLV�SURMHFW�

,W�VKRXOG�EH�QRWHG�WKDW�SDUWLFLSDWLRQ�LQ�WKLV�VXUYH\�LV�QRW�LQWHQGHG�WR�DIIHFW�\RXU�XVH
RI�H6LJKW�GHYLFH�7KH�SDUWLFLSDQWV�DUH�HQFRXUDJHG�WR�FRQWLQXH�WKHLU�QRUPDO�XVDJH�RI

WKHLU�GHYLFH�

$GYDQWDJHV�RI�WKLV�VWXG\

7KLV�VWXG\�GRHV�QRW�OHDG�WR�D�GLUHFW�EHQHILW�WR�SDUWLFLSDQWV��+RZHYHU��WKH�LQIRUPDWLRQ
REWDLQHG�IURP�LW�FRXOG�EH�XVHIXO�IRU�WKH�LPSURYHPHQW�RI�SRUWDEOH�YLGHR�GHYLFHV�IRU

ORZ�YLVLRQ�LQGLYLGXDOV�

&RPSHQVDWLRQ

2QFH�WKH�TXHVWLRQQDLUH�LV�FRPSOHWH��SDUWLFLSDQWV�ZLOO�KDYH�WKH�RSWLRQ�DW�WKH�HQG�RI�WKH
VXUYH\�WR�LQFOXGH�WKHLU�QDPH�WR�UHFHLYH�D�����6WDUEXFN�JLIW�FDUG��RIIHUHG�WR�HYHU\

SDUWLFLSDQW�FRXUWHV\�RI�H6LJKW�&RUSRUDWLRQ���DQG�DOVR�WR�LQFOXGH�WKHLU�QDPH�LQ�D�GUDZ
IRU�D�����GROODU�JLIW�FDUG�WR�WKH�$PD]RQ�VWRUH�

7KH�UDQGRP�GUDZ�ZLOO�EH�KHOG�DW�WKH�6FKRRO�RI�2SWRPHWU\�RI�WKH�8QLYHUVLW\�RI
0RQWUHDO��DW�WKH�HQG�RI�WKH�VWXG\��GXULQJ�WKH�PRQWK�RI�'HFHPEHU�������$Q�H�PDLO
FRQWDLQLQJ�WKH�JLIW�FDUG�ZLOO�EH�HOHFWURQLFDOO\�VHQW�WR�WKH�ZLQQHU�DW�WKHLU�H�PDLO

DGGUHVV�

&RQILGHQWLDO�,QIRUPDWLRQ

7KH�VWXG\�LV�FRQGXFWHG�LQGHSHQGHQWO\�IURP�H6LJKW�DQG�WKH\�ZLOO�QRW�NQRZ�WKH�QDPH
RI�WKH�SDUWLFLSDQWV�DQG�WKH\�ZLOO�QRW�SDUWLFLSDWH�LQ�WKH�FROOHFWLRQ�DQG�DQDO\VLV�RI�WKH
GDWD��7KH�GDWD�ZLOO�EH�NHSW�FRQILGHQWLDO�LQ�RXU�ODERUDWRU\��WKH�UHWHQWLRQ�SHULRG�IRU�WKH

GDWD�LV�VHYHQ�\HDUV�

,I�\RX�GR�QRW�ILQLVK�FRPSOHWLQJ�WKH�VXUYH\��\RX�FRQVHQW�WR�JLYLQJ�XV�DFFHVV�WR�WKH
SDUWLDO�GDWD�\RX�KDYH�HQWHUHG�

5HVXOWV�RI�WKH�VWXG\

$W�WKH�HQG�RI�WKH�VWXG\��WKH�SDUWLFLSDQWV�KDYH�WKH�RSWLRQ�RI�LQFOXGLQJ�WKHLU�H�PDLO
DGGUHVVHV�WR�UHFHLYH�D�VXPPDU\�VKHHW�RI�WKH�VXUYH\�UHVXOWV�RQFH�WKH�VWXG\�LV�FRPSOHWH�
7KH�JHQHUDO�UHVXOWV�ZLOO�EH�DGDSWHG�LQ�RUGHU�WR�EH�GHOLYHUHG�WR�WKH�SDUWLFLSDQWV�LQ�D
VLPSOH�DQG�FOHDU�ODQJXDJH�VR�DV�WR�EH�HDVLO\�XQGHUVWRRG��7KH�UHVXOWV�RI�WKH�VWXG\�ZLOO
EH�GLVFORVHG�WKURXJK�D�VXPPDU\�DFFHVVLEOH�WR�HYHU\RQH�RQ�WKH�ODERUDWRU\�ZHE�SDJH
DQG�GLUHFWO\�VHQW�E\�H�PDLO�WR�HDFK�SDUWLFLSDQW�ZKR�KDV�UHTXHVWHG�LW�DW�WKH�HQG�RI�WKH

TXHVWLRQQDLUH�

3UHVHQWDWLRQ�RI�WKH�UHVHDUFK�WHDP

,I�\RX�KDYH�DQ\�TXHVWLRQV�DERXW�WKH�VFLHQWLILF�DVSHFWV�RI�WKH�UHVHDUFK�SURMHFW��SOHDVH
FRQWDFW��0DULH�&«OLQH�/RUHQ]LQL��GRFWRUDO�VWXGHQW��VKH�LV�GHVLJQDWHG�DV�D�UHVRXUFH

SHUVRQ�DPRQJ�WKH�UHVHDUFK�WHDP�RI�'U��:DOWHU�:LWWLFK
V�ODERUDWRU\�DW�WKH�8QLYHUVLW\
RI�0RQWUHDO
V�6FKRRO�RI�2SWRPHWU\�

0DULH�&«OLQH�/RUHQ]LQL

0DLQ�LQYHVWLJDWRU�RI�WKH�UHVHDUFK�SURMHFW

3K'�6WXGHQW��6FKRRO�RI�2SWRPHWU\��8QLYHUVLW\�RI�0RQWUHDO

������-HDQ�%ULOODQW���������0RQWUHDO��4&��+�7��3���&DQDGD

7HO������������������

HPDLO�DGGUHVV���PDULH�FHOLQH�ORUHQ]LQL#XPRQWUHDO�FD

:DOWHU�:LWWLFK��3K�'���)�$�$�2���&�/�9�7

$VVLVWDQW�3URIHVVRU��6FKRRO�RI�2SWRPHWU\��8QLYHUVLW\�RI�0RQWUHDO

������-HDQ�%ULOODQW���������0RQWUHDO��4&�+�7��3���&DQDGD

7HO�����������������

HPDLO�DGGUHVV���ZDOWHU�ZLWWLFK#XPRQWUHDO�FD

&RQIOLFW�RI�LQWHUHVW

0&�/RUHQ]LQL�LV�ILQDQFHG�E\�0,7$&6�LQ�FROODERUDWLRQ�ZLWK�H6LJKW��VKH�FRQGXFWV�KHU
UHVHDUFK�SURMHFW�LQGHSHQGHQWO\�

5HVSRQVLELOLW\�RI�WKH�UHVHDUFK�WHDP

%\�DJUHHLQJ�WR�SDUWLFLSDWH�LQ�WKLV�VWXG\��\RX�GR�QRW�ZDLYH�DQ\�RI�\RXU�ULJKWV�RU�UHOHDVH
UHVHDUFKHUV��WKH�6SRQVRU�RU�WKH�HVWDEOLVKPHQW�RI�WKHLU�FLYLO�DQG�SURIHVVLRQDO

UHVSRQVLELOLWLHV�LQ�WKH�HYHQW�RI�LQMXU\�

&RQWDFWV

,I�\RX�KDYH�DQ\�FRQFHUQV�DERXW�\RXU�ULJKWV�RU�DERXW�WKH�UHVSRQVLELOLWLHV�RI
UHVHDUFKHUV�UHJDUGLQJ�\RXU�SDUWLFLSDWLRQ�LQ�WKLV�SURMHFW��\RX�FDQ�FRQWDFW�WKH�(WKLFV

&RXQVHORU�RI�WKH�+HDOWK�5HVHDUFK�(WKLFV�%RDUG��&(5(6��E\�H�PDLO
DW�FHUHV#XPRQWUHDO�FD�RU�E\�SKRQH�DW�����������������SRVW��������RU�YLVLW�WKH�ZHEVLWH��

KWWS���UHFKHUFKH�XPRQWUHDO�FD�SDUWLFLSDQWV�

$Q\�FRPSODLQW�FRQFHUQLQJ�WKLV�UHVHDUFK�PD\�EH�DGGUHVVHG�WR�WKH�8QLYHUVLW«�GH
0RQWU«DO�2PEXGVPDQ��DW����������������RU�RPEXGVPDQ#XPRQWUHDO�FD��7KH
2PEXGVPDQ�DFFHSWV�FROOHFW�FDOOV��+H�VSHDNV�)UHQFK�DQG�(QJOLVK�DQG�WDNHV�FDOOV

EHWZHHQ��DP�DQG��SP�

%\�FRQWLQXLQJ��\RX�FRQVHQW�WR�WKH�LQIRUPDWLRQ�DERYH�DQG�FKRRVH�WR�SDUWLFLSDWH�WR�WKH
VWXG\�

+HDG�PRXQWHG�GLVSOD\�6XUYH\�

%HIRUH�FRPSOHWLQJ�WKH���SDUWV�RI�WKLV�VXUYH\��\RX�ZLOO�EH�DVNHG�IRU
LQIRUPDWLRQ�DERXW�\RXU�GHPRJUDSKLFV�DQG�DQ\�KHDOWK�FRQGLWLRQV�\RX�PD\�KDYH�

3DUW���FRQFHUQV�\RXU�TXDOLW\�RI�OLIH�XVLQJ�H6LJKW�(\HZHDU��

3DUW���LV�UHODWHG�WR�\RXU�VDWLVIDFWLRQ�ZLWK�WKH�XVH�RI�H6LJKW�(\HZHDU��

3DUW���DVNV�\RX�TXHVWLRQV�DERXW�\RXU�FXUUHQW�XVH�RI�H6LJKW�(\HZHDU�

)RU�HDFK�RI�WKH�IROORZLQJ�TXHVWLRQV��SOHDVH�VHOHFW�WKH�ER[��RU�VHYHUDO�ER[HV�LQ�VRPH�FDV
HV��WKDW�EHVW�GHVFULEHV�\RXU�DQVZHU�

3OHDVH�DQVZHU�HYHU\�TXHVWLRQ��XQOHVV�RWKHUZLVH�LQGLFDWHG�
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6HFWLRQ�$��'HPRJUDSKLF�FRQGLWLRQ

$�� $JH

$�� *HQGHU

�
*IQEPI

1EPI

$�� $UH�\RX�FXUUHQWO\�D�FDU�GULYHU"

�
=IW

2S

$�� &LW\
�

$�� &RXQWU\
�

$�� 6XEMHFW୩V�HPSOR\PHQW�VWXG\�VLWXDWLRQ
)QTPS]IH�3YXWMHI�SJ�,SQI

)QTPS]IH�EX�,SQI

9RIQTPS]IH

*YPP�8MQI�7XYHIRX

4EVX�8MQI�7XYHIRX

6IXMVIH
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$�� 6XEMHFW୩V�DFFRPRGDWLRQV

�
,SYWI

%TEVXQIRX

8S[RLSYWI

0MZMRK�6IXMVIQIRX�'SQQYRMX]

2YVWMRK�,SQI

1SFMPI�LSQI

3XLIV

3XLIV
�

$�� 6XEMHFWV�OLYLQJ�DUUDQJHPHQW
%PSRI

;MXL�WTSYWI�GSQTERMSR

;MXL�]SYRK�GLMPHVIR

;MXL�EHYPX�GLMPHVIR

;MXL�WMFPMRK�SV�SXLIV�VIPEXMZIW

;MXL�TEVIRXW

;MXL�KYEVHMER

3XLIV

3XLIV
�

$�� /HYHO�RI�VWXG\

�
)PIQIRXEV]�7GLSSP��YT�XS��XL�KVEHI

7IGSRHEV]�WGLSSP��GSQTPIXMSR�SJ�LMKL�WGLSSP

4SWXWIGSRHEV]�WGLSSP��YRMZIVWMX]
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6HFWLRQ�%��+HDOWK�FRQGLWLRQ

%�� 'R�\RX�KDYH�D�UHVWULFWLRQ�RI�\RXU�YLVXDO�ILHOG"�

�

'IRXVEP�JMIPH�PSWW��-�GER�RSX�WII�GPIEVP]�[LEX�MW�MR�JVSRX�SJ�QI�WS�-�RIIH�XS�IRPEVKI��ERH�-�WII�FIXXIV�YWMRK
XLI�WMHIW�SJ�Q]�ZMWMSR

4IVMTLIVEP�JMIPH�PSWW��-�HS�RSX�WII�GPIEVP]�SR�XLI�WMHIW�SJ�Q]�ZMWMSR�FYX�-�WII�QSVI�GPIEVP]�[LEX�MW�MR�JVSRX
SJ�QI

&SXL��-�GER�RSX�WII�GPIEVP]�[LEX�MW�MR�JVSRX�SJ�QI�WS�-�RIIH�XS�IRPEVKI��ERH�-�HS�RSX�WII�GPIEVP]�SR�XLI
WMHIW�SJ�Q]�ZMWMSR

2SRI

%�� :KDW�LV�\RXU�RFXODU�GLDJQRVLV"
6IXMREP�HIXEGLQIRX

(MEFIXMG�6IXMRSTEXL]

6IXMRSTEXL]�SJ�4VIQEXYVMX]

7XEVKEVHXདྷW�(MWIEWI

%KI�6IPEXIH�1EGYPEV�(IKIRIVEXMSR

0IFIVདྷW�(MWIEWI

+PEYGSQE

3GYPEV�%PFMRMWQ

'SRI�6SH�(]WXVSTL]

'LSVSMHIVIQME

3XLIV

3XLIV
�
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%�� :KHQ�GLG�\RXU�H\H�FRQGLWLRQ�GHYHORS"��QXPEHU�RI�PRQWKV�RU�\HDUV
WKDW�KDYH�HODSVHG�VLQFH�WKH�GHYHORSPHQW�RI�\RXU�H\H�FRQGLWLRQ�

�
0IWW�XLER���QSRXLW�EKS

0IWW�XLER���QSRXLW�EKS

&IX[IIR���QSRXLW��ERH���]IEV�EKS

&IX[IIR���ERH����]IEVW�EKS

&IX[IIR���ERH����]IEVW�EKS

&IX[IIR���ERH����]IEVW�EKS

1SVI�XLER����]IEVW�EKS

%X�FMVXL

%�� 'R�\RX�KDYH�DQRWKHU�VHQVRU\�LPSDLUPHQW��H[DPSOH���GHDIQHVV�RU
RWKHU�"�

�
=IW

2S

%�� ,I�\HV�DW�WKH�SUHYLRXV�TXHVWLRQ��SOHDVH�LQGLFDWH����\RX�QHHG�WR�ZULWH�LQ
WKH�ER[HV��

[LMGL�SXLIV�WIRWSV]�MQTEMVQIRX�#

[LIR�HMH�MX�SGGYV�#

%�� 'R�\RX�KDYH�DQ\�PHPRU\�RU�FRJQLWLYH�LPSDLUPHQW"�

�
=IW

2S

%�� ,I�\HV�DW�WKH�SUHYLRXV�TXHVWLRQ��SOHDVH�LQGLFDWH����\RX�QHHG�WR�ZULWH�LQ
WKH�ER[HV��

[LMGL�QIQSV]�SV�SXLIV�GSKRMXMZI�MQTEMVQIRX�#

[LIR�HMH�MX�SGGYV�#

%�� 'R�\RX�KDYH�SK\VLFDO��PRWRU��LPSDLUPHQW"�

�
=IW

2S

%�� ,I�\HV�DW�WKH�SUHYLRXV�TXHVWLRQ��SOHDVH�LQGLFDWH����\RX�QHHG�WR�ZULWH�LQ
WKH�ER[HV��

[LMGL�TL]WMGEP��QSXSV�MQTEMVQIRX�#

[LIR�HMH�MX�SGGYV�#�



 

 286 

 

%��� ,Q�JHQHUDO��ZRXOG�\RX�VD\�WKDW�\RXU�RYHUDOO�KHDOWK�LV��

�
)\GIPPIRX

:IV]�KSSH

+SSH

*EMV

4SSV

%��� &RPSDUHG�WR���PRQWKV�DJR��ZRXOG�\RX�VD\�WKDW�\RXU�RYHUDOO�KHDOWK�LV��

�
1YGL�FIXXIV�RS[�XLER�XLVII�QSRXLW�EKS

7SQI[LEX�FIXXIV�RS[�XLER�XLVII�QSRXLW�EKS

%FSYX�XLI�WEQI

7SQI[LEX�[SVWI�RS[�XLER�XLVII�QSRXLW�EKS

1YGL�[SVWI�RS[�XLER�XLVII�QSRXLW�EKS

%��� 'XULQJ�WKH���SDVW�PRQWKV��KDYH�\RX�KDG�DQ\�RI�WKH�IROORZLQJ
SUREOHPV�ZLWK�\RXU�ZRUN�RU�RWKHU�UHJXODU�GDLO\�DFWLYLWLHV�DV�D�UHVXOW
RI�\RXU�SK\VLFDO�KHDOWK��XQUHODWHG�WR�\RXU�YLVLRQ�ORVV�"

=IW 9RGIVXEMR 2S

'YX�HS[R�XLI�EQSYRX�SJ�XMQI�]SY�WTIRX�SR�[SVO�SV�SXLIV�EGXMZMXMIW

%GGSQTPMWLIH�PIWW�XLER�]SY�[SYPH�PMOI

;IVI�PMQMXIH�MR�XLI�OMRH�SJ�[SVO�SV�SXLIV�EGXMZMXMIW

,EH�HMJJMGYPX]�TIVJSVQMRK�XLI�[SVO�SV�SXLIV�EGXMZMXMIW��JSV�I\EQTPI��MX�XSSO�I\XVE
IJJSVX

%��� 'XULQJ�WKH���SDVW�PRQWKV��KDYH�\RX�KDG�DQ\�RI�WKH�IROORZLQJ
SUREOHPV�ZLWK�\RXU�ZRUN�RU�RWKHU�UHJXODU�GDLO\�DFWLYLWLHV�DV�D�UHVXOW
RI�DQ\�HPRWLRQDO�SUREOHPV��VXFK�DV�IHHOLQJ�GHSUHVVHG�RU�DQ[LRXV�"

=IW 9RGIVXEMR 2S

'YX�HS[R�XLI�EQSYRX�SJ�XMQI�]SY�WTIRX�SR�[SVO�SV�SXLIV�EGXMZMXMIW

%GGSQTPMWLIH�PIWW�XLER�]SY�[SYPH�PMOI

(MH�RSX�HS�[SVO�SV�SXLIV�EGXMZMXMIW�EW�GEVIJYPP]�EW�YWYEP

%��� 'XULQJ�WKH���SDVW�ZHHNV�

%PP�SJ�XLI
XMQI

1SWX�SJ
XLI�XMQI

%�KSSH
FMX�SJ�XLI
XMQI

7SQI�SJ
XLI�XMQI

2SRI�SJ
XLI�XMQI

(MH�]SY�LEZI�E�PSX�SJ�IRIVK]#

,EZI�]SY�FIIR�E�ZIV]�RIVZSYW�TIVWSR#
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%PP�SJ�XLI
XMQI

1SWX�SJ
XLI�XMQI

%�KSSH
FMX�SJ�XLI
XMQI

7SQI�SJ
XLI�XMQI

2SRI�SJ
XLI�XMQI

,EZI�]SY�JIPX�GEPQ�ERH�TIEGIJYP#

,EZI�]SY�JIPX�HS[RLIEVXIH�ERH�FPYI#

(MH�]SY�JIIP�[SVR�SYX#

(MH�]SY�JIIP�XMVIH#

6HFWLRQ�&��3$57�,���4XDOLW\�RI�/LIH

8LI�TYVTSWI�SJ�XLMW�TEVX�MW�XS�IZEPYEXI�LS[�WEXMWJMIH�]SY�EVI�[MXL�]SYV�I7MKLX�)]I[IEV�ERH�XLI�VIPEXIH�WIVZMGIW�]SY�VIGIMZIH�
8LI�UYIWXMSRREMVI�GSRWMWXW�SJ����WEXMWJEGXMSR�MXIQW��

*SV�IEGL�SJ�XLI����MXIQW��VEXI�]SYV�WEXMWJEGXMSR�[MXL�]SYV�IWMKLX�)]I[IEV�ERH�XLI�VIPEXIH�WIVZMGIW�]SY�VIGIMZIH�F]�YWMRK�XLI
JSPPS[MRK�WGEPI�KVEHYEXIH�JVSQ��RSX�WEXMWJMIH�EX�EPP��XS��ZIV]�WEXMWJMIH���

4PIEWI�WIPIGX�XLI�JMIPH�XLEX�FIWX�HIWGVMFIW�]SYV�HIKVII�SJ�WEXMWJEGXMSR�[MXL�IEGL�SJ�XLI����MXIQW��

(R�QRW�PIEZI�ER]�UYIWXMSR�YRERW[IVIH��

&�� 5HJDUGLQJ�\RXU�H6LJKW�(\HZHDU���

�+RZ�VDWLVILHG�DUH�\RX�ZLWK��
2SX

WEXMWJMIH�EX
EPP

2SX�ZIV]
WEXMWJMIH

1SVI�SV
PIWW

WEXMWJMIH
5YMXI
WEXMWJMIH

:IV]
WEXMWJMIH

XLI�HMQIRWMSRW��WM^I��LIMKLX��PIRKXL��[MHXL�SJ�]SYV�I7MKLX#

XLI�[IMKLX�SJ�]SYV�I7MKLX#

XLI�IEWI�MR�EHNYWXMRK��JM\MRK��JEWXIRMRK�XLI�TEVXW�SJ�]SYV�IWMKLX#

LS[�WEJI�ERH�WIGYVI�]SYV�I7MKLX�MW#

XLI�HYVEFMPMX]��IRHYVERGI��VIWMWXERGI�XS�[IEV�SJ�]SYV�I7MKLX#

LS[�IEW]�MX�MW�XS�YWI�]SYV�I7MKLX#

LS[�GSQJSVXEFPI�]SYV�I7MKLX�MW#

LS[�IJJIGXMZI�]SYV�I7MKLX�MW��XLI�HIKVII�XS�[LMGL�]SYV�HIZMGI
QIIXW�]SYV�RIIHW#

&�� 5HJDUGLQJ�VHUYLFHV����

+RZ�VDWLVILHG�DUH�\RX�ZLWK�
2SX

WEXMWJMIH�EX
EPP

2SX�ZIV]
WEXMWJMIH

1SVI�SV
PIWW

WEXMWJMIH
5YMXI
WEXMWJMIH

:IV]
WEXMWJMIH

XLI�WIVZMGI�HIPMZIV]�TVSKVEQ��TVSGIHYVIW��PIRKXL�SJ�XMQI�MR�[LMGL
]SY�SFXEMRIH�]SYV�I7MKLX#
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2SX
WEXMWJMIH�EX

EPP
2SX�ZIV]
WEXMWJMIH

1SVI�SV
PIWW

WEXMWJMIH
5YMXI
WEXMWJMIH

:IV]
WEXMWJMIH

XLI�VITEMVW�ERH�WIVZMGMRK��QEMRXIRERGI�TVSZMHIH�JSV�]SYV�I7MKLX#

XLI�UYEPMX]�SJ�XLI�TVSJIWWMSREP�WIVZMGIW��MRJSVQEXMSR��EXXIRXMSR�]SY
VIGIMZIH�JSV�YWMRK�]SYV�I7MKLX#

XLI�JSPPS[�YT�WIVZMGIW��GSRXMRYMRK�WYTTSVX�WIVZMGIW�VIGIMZIH�JSV
]SYV�I7MKLX#

&�� %HORZ�LV�W
KH�OLVW�RI�WKH�VDPH��
��VDWLVIDFWLRQ�LWHPV��3/($6(�
6(/(&7�7+(�7+5((�,7(06�
WKDW�\RX�FRQVLGHU�WR�EH�
WKH�PRVW�LPSRUWDQW�WR�\RX��3OHDVH�VHOHFW�WKH���ER[HV�RI�\RXU�FKRLFH��

(MQIRWMSRW

;IMKLX

%HNYWXQIRXW

7EJIX]

(YVEFMPMX]

)EW]�XS�YWI

'SQJSVX

)JJIGXMZIRIWW

7IVZMGI�HIPMZIV]

6ITEMVW�WIVZMGMRK

4VSJIWWMSREP�WIVZMGI

*SPPS[�YT�WIVZMGIW

6HFWLRQ�'��3$57�,,���6DWLVIDFWLRQ�ZLWK�\RXU�H6LJKW�(\HZHDU

'�� (DFK�ZRUG�RU�SKUDVH�EHORZ�GHVFULEHV�KRZ�XVLQJ�DQ�DVVLVWLYH�GHYLFH
PD\�DIIHFW�\RX��6RPH�PD\�VHHP�XQXVXDO�EXW�LW�LV�LPSRUWDQW�WKDW
\RX�DQVZHU�HYHU\�RQH�RI�WKH����LWHPV��6R��IRU�HDFK�ZRUG�RU�SKUDVH
SOHDVH�VHOHFW�WKH�DSSURSULDWH�ER[�WR�VKRZ�KRZ�\RX�DUH�DIIHFWHG�E\
XVLQJ�\RXU�H6LJKW�(\HZHDU��7KH�ER[HV�DUH�JUDGXDWHG�IURP�������WKH
OHYHO�\RX�IHHO�DIIHFWHG�GHFUHDVHV��DQG�������WKH�OHYHO�\RX�IHHO�DIIHFWHG
LQFUHDVHV���

�� �� �� � �� �� ��

���'SQTIXIRGI
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�� �� �� � �� �� ��

���,ETTMRIWW

���-RHITIRHIRGI

���%HIUYEG]

���'SRJYWMSR

���)JJMGMIRG]

���7IPJ�IWXIIQ

���4VSHYGXMZMX]

���7IGYVMX]

����*VYWXVEXMSR

����9WIJYPRIWW

����7IPJ�GSRJMHIRGI

����)\TIVXMWI

����7OMPPJYPRIWW

����;IPP�FIMRK

����'ETEFMPMX]

����5YEPMX]�SJ�PMJI

����4IVJSVQERGI

����7IRWI�SJ�TS[IV

����7IRWI�SJ�GSRXVSP

����)QFEVVEWWQIRX

����;MPPMRKRIWW�XS�XEOI�GLERGIW

����%FMPMX]�XS�TEVXMGMTEXI

����)EKIVRIWW�XS�XV]�RI[�XLMRKW

����%FMPMX]�XS�EHETX�XS�XLI�EGXMZMXMIW�SJ�HEMP]
PMZMRK
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�� �� �� � �� �� ��

����%FMPMX]�XS�XEOI�EHZERXEKI�SJ�STTSVXYRMXMIW

6HFWLRQ�(��3$57�,,,���+RZ�\RX�FXUUHQWO\�XVH�\RXU�H6LJKW�(\HZHDU

(�� 6WHS����<RX�DQG�\RXU�H6LJKW�GHYLFH�

:KLFK�H6LJKW�GHYLFH�YHUVLRQ�GR�\RX�RZQ"�

�
I7MKLX����FSYKLX�FIJSVI�%TVMP�����

I7MKLX����FSYKLX�EJXIV�%TVMP�����

(�� :KHQ�GLG�\RX�EX\�WKH�H6LJKW�GHYLFH"�

�
0IWW�XLER���QSRXLW�EKS

&IX[IIR���ERH���QSRXLW�EKS

&IX[IIR���ERH����QSRXLW�EKS

&IX[IIR����ERH����QSRXLW�EKS

&IX[IIR�����ERH����QSRXLW�EKS

1SVI�XLER����QSRXLW�EKS

(�� :KHQ�GLG�\RX�VWDUW�XVLQJ�\RXU�H6LJKW�GHYLFH"�

�
0IWW�XLER���QSRXLW�EKS

&IX[IIR���ERH���QSRXLW�EKS

&IX[IIR���ERH����QSRXLW�EKS

&IX[IIR����ERH����QSRXLW�EKS

&IX[IIR����ERH����QSRXLW�EKS

1SVI�XLER����QSRXLW�EKS

(�� ,I�\RX�VWDUWHG�WR�XVH�LW�PRUH�WKDQ���PRQWK�DIWHU�WKH�SXUFKDVH��SOHDVH
H[SODLQ�ZK\�LQ�WKH�ER[�EHORZ"�
�
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(�� :KDW�LV�\RXU�IUHTXHQF\�RI�XWLOL]DWLRQ"�

�
)ZIV]HE]

&IX[IIR���ERH���E�[IIO

&IX[IIR���ERH���E�[IIO

3RGI�E�[IIO

&IX[IIR���ERH���E�QSRXL

&IX[IIR���ERH���E�QSRXL

3RGI�E�QSRXL

0IWW�XLER�SRGI�E�QSRXL

(�� :KDW�LV�WKH�DYHUDJH�FRQVHFXWLYH�WLPH�RI�\RXU�H6LJKW�GHYLFH
XWLOL]DWLRQ"�

�
0IWW�XLER�LEPJ�ER�LSYV

&IX[IIR����QMRYXIW�ERH���LSYV

&IX[IIR���ERH���LSYVW

&IX[IIR���ERH���LSYVW

&IX[IIR���ERH���LSYVW

1SVI�XLER���LSYVW

(�� :KHQ�GLG�\RX�XVH�\RXU�H6LJKW�GHYLFH�WKH�ODVW�WLPH"�

�
8SHE]

0IWW�XLER�E�[IIO�EKS

(YVMRK�XLI�TEWX���[IIOW

&IX[IIR���ERH���QSRXLW�EKS

1SVI�XLER���QSRXLW�EKS

(�� ,I�\RX�GLG�QRW�XVH�LW�IRU�PRUH�WKDQ���PRQWKV��SOHDVH�H[SODLQ�ZK\�LQ�WKH
ER[�EHORZ"�
�

(�� :KDW�LV�WKH�QDWXUH�RI�WDVNV�IRU�ZKLFK�WKH�H6LJKW�GHYLFH�ZDV�
SXUFKDVHG"��&KHFN�DOO�WKDW�DSSO\��

;EXGLMRK�8:
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6IEHMRK�FSSOW��2I[WTETIV�TVMRX��8]TIH�PIXXIVཟ

7LSTTMRK

+IXXMRK�EVSYRH

9WMRK�Q]�GSQTYXIV

;EXGLMRK�IZIRXW��WTSVXW��GLYVGL��XLIEXVI��IXG���

'SSOMRK

4IVWSREP�GEVI��[EWLMRK��QEOIYT��IXG���

7SGMEPM^MRK�[MXL�SXLIVW

1IIXMRKW��GPEWWVSSQW��IXG���

3XLIV

3XLIV
�

(��� :KDW�LV�WKH�QDWXUH�RI�WDVNV�IRU�ZKLFK�WKH�H6LJKW�GHYLFH�LV�DFWXDOO\
XVHG"�

;EXGLMRK�8:

6IEHMRK�FSSOW��2I[WTETIV�TVMRX��8]TIH�PIXXIVཟ

7LSTTMRK

+IXXMRK�EVSYRH

9WMRK�Q]�GSQTYXIV

;EXGLMRK�IZIRXW��WTSVX��GLYVGL��XLIEXVI��IXGཟ

'SSOMRK

4IVWSREP�GEVI��[EWLMRK��QEOIYT��IXGཟ

7SGMEPM^MRK�[MXL�SXLIVW

1IIXMRKW��GPEWWVSSQW��IXGཟ

-�HS�RSX�YWI�Q]�I7MKLX�HIZMGI�ER]QSVI�
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3XLIV

3XLIV
�

(��� :KDW�DUH�WKH�PRVW�HIIHFWLYH�DFWLYLWLHV�IRU�ZKLFK�\RX�XVH�WKH�H6LJKW
GHYLFH"��\RX�QHHG�WR�ZULWH�LQ�WKH�ER[�EHORZ�
�

(��� )RU�ZKLFK�DFWLYLWLHV�LV�WKH�H6LJKW�GHYLFH�QRW�HIIHFWLYH�RU�XVHIXO"��\RX
QHHG�WR�ZULWH�LQ�WKH�ER[�EHORZ��
�

(��� :KDW�DFWLYLWLHV�DUH�\RX�GLVDSSRLQWHG�WKH�H6LJKW�GHYLFH�GRHV�QRW�KHOS
\RX�DFFRPSOLVK"��\RX�QHHG�WR�ZULWH�LQ�WKH�ER[�EHORZ��
�

(��� +RZ�PXFK�LV�HDFK�RI�WKH�IROORZLQJ�V\PSWRPV�DIIHFWLQJ�\RX�ZKLOH�RU
MXVW�DIWHU�XVLQJ�WKH�H6LJKW"

2SRI 7PMKLX 1SHIVEXI 7IZIVI

+IRIVEP�HMWGSQJSVX

,IEHEGLI

)]IWXVEMR

2EYWIE
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2SRI 7PMKLX 1SHIVEXI 7IZIVI

:IVXMKS

(M^^MRIWW�I]IW�STIR

(M^^MRIWW�I]IW�GPSWIH

:SQMXMRK

(��� 67(3����H6LJKW�XVHU୩V�FKDUDFWHULVWLFV�

+DYH�\RX�HYHU�XVHG�DQ�HOHFWURQLF�YLGHR
PDJQLILHU�RWKHU�WKDQ�HOHFWURQLF�H\HZHDU��KHDG�PRXQWHG�GLVSOD\�"�

�
=IW

2S

(��� +DYH�\RX�HYHU�XVHG�DQRWKHU�W\SH�RI�HOHFWURQLF�H\HZHDU��KHDG�
PRXQWHG�GLVSOD\��RWKHU�WKDQ�WKH�H6LJKW�GHYLFH"�

�

�
=IW

2S

(��� ,I�\RX�KDYH�XVHG�DQRWKHU�W\SH�RI�HOHFWURQLF�H\HZHDU��KHDG�
PRXQWHG�GLVSOD\��RWKHU�WKDQ�WKH�H6LJKW�GHYLFH��SOHDVH�LQGLFDWH��\RX
QHHG�WR�ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ���

;LMGL�SRI�W#

,S[�SJXIR#

;L]�HMH�]SY�WXST�XS�YWI�MX#

(��� 'R�\RX�FXUUHQWO\�XVH�VHYHUDO�ORZ�YLVLRQ�DLGV"�

�
=IW

2S

(��� ,I�\RXU�DUH�XVLQJ�VHYHUDO�ORZ�YLVLRQ�DLGV��SOHDVH�LQGLFDWH�ZKLFK��
8EFPI�XST�ZMHIS�QEKRMJMIV

,ERH�LIPH�ZMHIS�QEKRMJMIV

1EKRMJMIV�WSJX[EVI

7TIGMEP�KPEWWIW

,ERH�LIPH�XIPIWGSTI�JSV�HMWXERGI

,ERH�LIPH�STXMGEP�QEKRMJMIV�JSV�VIEHMRK
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7QEVXTLSRI�SV�XEFPIX�GSQTYXIV�EW�PS[�ZMWMSR�EMH

'ERI

3XLIV

3XLIV
�

(��� 7R�ZKDW�H[WHQW�KDYH�\RX�DGDSWHG�WR�\RXU�YLVXDO�KDQGLFDS"�

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

(��� 'XULQJ�WKH���SDVW�PRQWKV��WR�ZKDW�H[WHQW�KDV�\RXU�YLVXDO
FRQGLWLRQ�ZRUVHQHG"�

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

3XLIV

3XLIV
�

(��� 'R�\RX�HQMR\�XVLQJ�WKH�H6LJKW�GHYLFH"�

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMXI�E�FMX

)\XVIQIP]
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(��� 5HJDUGLQJ�WKH�SUHYLRXV�TXHVWLRQ��H[SODLQ�ZK\"��\RX�QHHG�WR�ZULWH�LQ
WKH�ER[�EHORZ���2SWLRQDO��
�

(��� 7R�ZKDW�H[WHQW�KDYH�\RX�EHHQ�GLVDSSRLQWHG�XVLQJ�WKH�H6LJKW�GHYLFH"�

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

(��� 5HJDUGLQJ�WKH�SUHYLRXV�TXHVWLRQ��SOHDVH�H[SODLQ�ZK\"��\RX�QHHG�WR
ZULWH�LQ�WKH�ER[�EHORZ���2SWLRQDO�
�

(��� ,Q�JHQHUDO��WR�ZKDW�H[WHQW�GR�\RX�WKLQN�WKH�H6LJKW�LV�ULJKW�IRU�\RX"

�
���2SX�EX�EPP

���7PMKLXP]

���1SHIVEXIP]

���5YMX�E�FMX

���)\XVIQIP]

(��� 7R�ZKDW�H[WHQW�GR�\RX�WKLQN�\RX�KDYH�WKH�DELOLW\�WR�FRQWURO�\RXU�XVDJH
RI�WKH�H6LJKW"

�
���2SX�EX�EPP

���7PMKLXP]

���1SHIVEXIP]

���5YMX�E�FMX

���)\XVIQIP]
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(��� +RZ�GLG�\RX�ILQDQFH�WKH�H6LJKW�GHYLFH"�
7IPJ�TE]

*EQMP]

(SREXMSR

4YFPMG�KSZIVRQIRX

%KIRG]

&SVVS[IH

6IRXIH

3XLIV��TPIEWI�MRHMGEXI��

3XLIV

3XLIV
�

(��� 67(3����H6LJKW�XVH�FKDQJHV�

7R�ZKDW�H[WHQW�GR�\RX�FRQVLGHU�\RX�KDYH�LQWHJUDWHG�WKH�H6LJKW�GHYLFH
LQWR�\RXU�OLIH"�

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

(��� 5HJDUGLQJ�WKH�SUHYLRXV�TXHVWLRQ��ZKDW�DUH�WKH�UHDVRQV"��\RX�QHHG�WR
ZULWH�LQ�WKH�ER[�EHORZ���2SWLRQDO��
�

(��� +DYH�\RX�KDYH�FRPSOHWHO\�VWRSSHG�XVLQJ�WKH�H6LJKW�GHYLFH"�

�
=IW

2S
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(��� ,I�\RX�KDYH�FRPSOHWHO\�VWRSSHG�XVLQJ�WKH�H6LJKW�GHYLFH��SOHDVH�ZULWH�LQ
WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ��

7MRGI�[LIR#

;LEX�EVI�XLI�VIEWSRW#��STXMSREP

(��� 2YHUDOO��GR�\RX�QRZ�XVH�WKH�H6LJKW�GHYLFH�PRUH�RU�OHVV�WKDQ�DW�WKH
EHJLQQLQJ"�

�
1SVI

0IWW

7EQI

(��� ,I�\RX�QRZ�XVH�WKH�H6LJKW�GHYLFH�OHVV�WKDQ�DW�WKH�EHJLQQLQJ��SOHDVH
ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ��

7MRGI�[LIR#

;LEX�EVI�XLI�VIEWSRW#��STXMSREP

(��� +DYH�\RX�UHGXFHG�XVLQJ�WKH�H6LJKW�GHYLFH�IRU�FHUWDLQ�WDVNV"�

�
=IW

2S

(��� ,I�\RX�KDYH�UHGXFHG�XVLQJ�WKH�H6LJKW�GHYLFH�IRU�FHUWDLQ�WDVNV��SOHDVH
ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ��

7MRGI�[LIR#

;LEX�EVI�XLI�VIEWSRW#��STXMSREP

(��� +DYH�\RX�VWRSSHG�XVLQJ�WKH�H6LJKW�GHYLFH�IRU�FHUWDLQ�WDVNV"�

�
=IW

2S

(��� ,I�\RX�KDYH�VWRSSHG�XVLQJ�WKH�H6LJKW�GHYLFH�IRU�FHUWDLQ�WDVNV��SOHDVH
ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ��

*SV�[LMGL�SRI#

7MRGI�[LIR#

;LEX�EVI�XLI�VIEWSRW#��STXMSREP

(��� 'R�\RX�XVH�WKH�H6LJKW�GHYLFH�IRU�QHZ�WDVNV�WKDW�\RX�GLG�QRW�H[SHFW
EHIRUH�EX\LQJ"�

�
=IW

2S

(��� ,I�\RX�XVH�WKH�H6LJKW�GHYLFH�IRU�QHZ�WDVNV�WKDW�\RX�GLG�QRW�H[SHFW
EHIRUH�EX\LQJ��SOHDVH�ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ���

7MRGI�[LIR#
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;LEX�EVI�XLI�VIEWSRW�MJ�ER]#

(��� 3DUW����6RFLDO�DQG�SK\VLFDO�HQYLURQPHQW�

:KR�PDGH�WKH�FKRLFH�WR�EX\�\RXU�H6LJKW�GHYLFH"�
=SYVWIPJ

*EQMP]��JVMIRHW

'PMRMGMER��3TLXLEPQSPSKMWX��3TXSQIXVMWX��7TIGMEPMWX�MR�PS[�ZMWMSRཟ

3XLIV

3XLIV
�

(��� 'R�\RXU�IDPLO\�RU�IULHQGV�HQFRXUDJH�\RX�WR�ZHDU�WKH�H6LJKW�GHYLFH"�

�
%PP�SJ�XLI�XMQI

1SWX�SJ�XLI�XMQI

%�KSSH�FMX�SJ�XLI�XMQI

7SQI�SJ�XLI�XMQI

%�PMXXPI�SJ�XLI�XMQI

2SRI�SJ�XLI�XMQI

(��� 'RHV�\RXU�IDPLO\�KHOS�\RX�WR�FDUU\�RXW�DFWLYLWLHV�RI�GDLO\�OLYLQJ"�

�
%PP�SJ�XLI�XMQI

1SWX�SJ�XLI�XMQI

%�KSSH�FMX�SJ�XLI�XMQI

7SQI�SJ�XLI�XMQI

%�PMXXPI�SJ�XLI�XMQI

2SRI�SJ�XLI�XMQI
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(��� 7R�ZKDW�H[WHQW�GR�\RX�WKLQN�WKDW�WKH�PDMRULW\�RI�SHRSOH�WKDW�DUH�FORVH
WR�\RX�WKLQN�\RX�VKRXOG�XVH�WKH�H6LJKW"

�
���2SX�EX�EPP

���7PMKLXP]

���1SHIVEXIP]

���5YMX�E�FMX

���)\XVIQIP]

(��� +DYH�HOHPHQWV�LQ�WKH�SK\VLFDO�HQYLURQPHQW��DUFKLWHFWXUH�
LQIUDVWUXFWXUH��SXEOLF�WUDQVSRUWV������HYHU�LQIOXHQFHG�\RXU�XVH�RI
H6LJKW"�

�
=IW

2S

(��� ,I�\RX�KDYH�HOHPHQWV�LQ�WKH�SK\VLFDO�HQYLURQPHQW�WKDW�KDYH�HYHU
LQIOXHQFHG�\RXU�XVH�RI�H6LJKW��SOHDVH�ZULWH�ZKLFK�RQH�LQ�WKH�ER[�EHORZ
�
�

(��� +DYH�\RX�HYHU�IHOW�D�UHDFWLRQ�IURP�SHRSOH�DURXQG�\RX�WRZDUGV�\RXU
H6LJKW�GHYLFH"�

�
=IW

2S

(��� ,I�\RX�KDYH�HYHU�IHOW�D�UHDFWLRQ�IURP�SHRSOH�DURXQG�\RX�WRZDUGV�\RXU
H6LJKW�GHYLFH��SOHDVH�ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ��

8LI�X]TI�SJ�VIEGXMSR#

,EW�XLMW�VIEGXMSR�PIH�XS�E�GLERKI�MR�XLI�YWI�SJ�]SYV�I7MKLX�MR�E�WSGMEP�WIXXMRK#

(��� +DYH�VWUDQJHUV�HYHU�DVNHG�\RX�DERXW�\RXU�H6LJKW�GHYLFH"�

�
=IW

2S

2S�ERW[IV

(��� ,I�\HV��SOHDVH�ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ��
-J�MX�[EW�E�TSWMXMZI�SV�RIKEXMZI�VIWTSRWI#

;LEX�[IVI�XLIMV�ERH�]SYV�VIEGXMSRW#
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(��� 67(3����7UDLQLQJ�,QWHUYHQWLRQ�

+DYH�\RX�UHFHLYHG�YLVLRQ�UHKDELOLWDWLRQ�VHUYLFHV"�

�
=IW

2S

(��� :KR�LQWURGXFHG�\RX�WR�WKH�H6LJKW�GHYLFH"�
'PMRMGMER��3TLXLEPQSPSKMWX��3TXSQIXVMWX��7TIGMEPMWX�MR�PS[�ZMWMSRཟ

*EQMP]�SV�JVMIRHW

%HZIVXMWMRK��WSGMEP�QIHME

%WWSGMEXMSRW

3XLIV

3XLIV
�

(��� :RXOG�\RX�KDYH�SUHIHUHG�LW�WR�EH�DQRWKHU�SHUVRQ"�

�
=IW

2S

(��� ,I�\RX�ZRXOG�KDYH�SUHIHUHG�LW�WR�EH�DQRWKHU�SHUVRQ��SOHDVH�LQGLFDWH
ZKR"�

'PMRMGMER��3TLXLEPQSPSKMWX��3TXSQIXVMWX��7TIGMEPMWX�MR�PS[�ZMWMSRཟ

*EQMP]�SV�JVMIRHW

%HZIVXMWMRK��WSGMEP�QIHME

%WWSGMEXMSRW

3XLIV

3XLIV
�
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(��� ,I�\RX�ZRXOG�\RX�KDYH�SUHIHUHG�LW�WR�EH�DQRWKHU�SHUVRQ��ZKDW�DUH�WKH
UHDVRQV"��SOHDVH�ZULWH�LQ�WKH�ER[�EHORZ���RSWLRQDO��
�

(��� 5HJDUGLQJ�WKH�WUDLQLQJ�SURJUDP�SURSRVHG�E\�H6LJKW��H6NLOOV���WR�ZKDW
H[WHQW�ZRXOG�\RX�FRQVLGHU�LW�KHOSIXO"�

�

�
:IV]�YWIJYP

1SHIVEXIP]�YWIJYP

7PMKLXP]�YWIJYP

2SX�YWIJYP

(��� &DQ�\RX�H[SODLQ�\RXU�FKRLFH�UHJDUGLQJ�WKH��KHOSIXO��DVSHFW"��3OHDVH
ZULWH�LQ�WKH�ER[�EHORZ���2SWLRQDO�
�

(��� 5HJDUGLQJ�WKH�WUDLQLQJ�SURJUDP�SURSRVHG�E\�H6LJKW��H6NLOOV���DUH�\RX
VDWLVILHG�ZLWK�WKLV�WUDLQLQJ�SURJUDP"

�
:IV]�WEXMWJMIH

7EXMWJMIH

1SHIVEXIP]�WEXMWJMIH

2SX�WEXMWJMIH�EX�EPP

2S�ERW[IV
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(��� &DQ�\RX�SOHDVH�H[SODLQ�\RXU�FKRLFH�UHJDUGLQJ�WKH�VDWLVIDFWLRQ�ZLWK
WKLV�WUDLQLQJ�SURJUDP"��\RX�QHHG�WR�ZULWH�LQ�WKH�ER[�EHORZ���2SWLRQDO�
�

(��� +DYH�\RX�FRPSOHWHG�WKH�WUDLQLQJ�SURJUDP��H6NLOOV�"�

�
)RXMVIP]

,EPJ

1SVI�XLER�XLI�LEPJ

2SX�EX�EPP

(��� ,I�\RX�KDYH�QRW�HQWLUHO\�FRPSOHWHG�WKH�WUDLQLQJ�SURJUDP��SOHDVH
H[SODLQ�ZK\"��\RX�QHHG�WR�ZULWH�LQ�WKH�ER[�EHORZ��
�

(��� :KR�RU�ZKDW�FRQWULEXWHG�WKH�PRVW�WR�\RXU�WUDLQLQJ��SOHDVH�ZULWH�WKH
UHDVRQV�LI�DQ\�LQ�WKH�ER[HV�IROORZLQJ�WKH�LWHPV"�

=SYVWIPJ

'PMRMGMERW

4VSJIWWMSREP�JVSQ�I7MKLX

I7OMPPW�TVSKVEQ�JVSQ�I7MKLX

*EQMP]

*VMIRHW

3XLIV��TPIEWI�MRHMGEXI��

(��� ,GHDOO\��ZKR�RU�ZKDW�VKRXOG�KDYH�FRQWULEXWHG�WKH�PRVW�WR�\RXU
WUDLQLQJ��SOHDVH�ZULWH�WKH�UHDVRQV�LI�DQ\�LQ�WKH�ER[HV�IROORZLQJ�WKH
LWHPV"�

=SYVWIPJ

'PMRMGMERW

4VSJIWWMSREP�JVSQ�I7MKLX
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I7OMPPW�TVSKVEQ�JVSQ�I7MKLX

*EQMP]

*VMIRHW

3XLIV��TPIEWI�MRHMGEXI��

2S�ERW[IV

(��� $UH�\RX�VDWLVILHG�ZLWK�WKH�H6LJKW�GHYLFH�IROORZ�XS�VHUYLFH"�

�
%PP�SJ�XLI�XMQI

1SWX�SJ�XLI�XMQI

%�KSSH�FMX�SJ�XLI�XMQI

7SQI�SJ�XLI�XMQI

%�PMXXPI�SJ�XLI�XMQI

2SRI�SJ�XLI�XMQI

(��� ,V�WKHUH�DQ\WKLQJ�HOVH�ZH�GLG�QRW�DVN�\RX�WKDW�\RX�ZLVK�\RX�ZRXOG
KDYH�DVNHG�\RX"��3OHDVH�ZULWH�LQ�WKH�ER[�IROORZ��

�
=IW

2S

(��� ,I�WKHUH�LV�DQ\WKLQJ�HOVH�ZH�GLG�QRW�DVN�\RX�WKDW�\RX�ZLVK�ZH�ZRXOG
KDYH�DVNHG�\RX��SOHDVH�ZULWH�LQ�WKH�ER[�EHORZ��
�

(��� <RX�KDYH�WKH�RSWLRQ�RI�UHFHLYLQJ�D�VXPPDU\�RI�WKH�VXUYH\�UHVXOWV�RQFH
WKH�VWXG\�LV�FRPSOHWH��DQG�LQFOXGLQJ�\RXU�QDPH�IRU�D�����6WDUEXFNV
JLIW�FDUG�IRU�\RXU�SDUWLFLSDWLRQ��DV�ZHOO�DV�LQFOXGLQJ�\RXU�QDPH�LQ�D
GUDZ�IRU�D������$PD]RQ�JLIW�FDUG��&KHFN�DOO�WKDW�DSSO\��DQG�HQWHU
\RXU�QDPH�DQG�\RXU�H�PDLO�DGGUHVV��LI�DSSOLFDEOH���7KLV�ZLOO�QRW�EH
XWLOL]HG�WR�OLQN�\RX�WR�\RXU�LQGLYLGXDO�VXUYH\�UHVSRQVH�LQ�DQ\�ZD\���
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Supplementary Table S9: Grouping of the questions of the survey 

into families and selection for statistical analyses 

 

1 Age
2 Gender
3 Are you currently a car driver?
4 City
5 Country
6
7
8 Level of study
9 Do you have a restriction of your visual field?
10 What is your ocular diagnosis?

11

12 Do you have another sensory impairment (example : deafness or other)?
13 If yes at the previous question, please indicate : 

which other sensory impairment ?
when did it occur ?

14 Do you have any memory or cognitive impairment?
15 If yes at the previous question, please indicate : 

which memory or other cognitive impairment ?
when did it occur ?

16 Do you have physical (motor) impairment?
17 If yes at the previous question, please indicate : 

which physical (motor) impairment ?
when did it occur ?

18 In general, how is your overall health?
19 Compared to 3 months ago, how is your overall health?

20

21

22 During the 3 past weeks,
Did you have a lot of energy?
Have you been a very nervous person?
Have you felt calm and peaceful?
Have you felt downhearted and blue?
Did you feel worn out?
Did you feel tired?

23 PIADS questionnaire
24 When did you buy the eSight device?
25 When did you start using your eSight device?
26 If you started to use it more than 1 month after the purchase, please explain why?
27 What is your frequency of utilization?
28 What is the average consecutive time of your eSight device utilization? 
29 When did you use your eSight device the last time?
30
31 What is the nature of tasks for which the eSight device was purchased? (Check all that apply) 
32 What is the nature of tasks for which the eSight device is actually used? 

33

34

35

36
37 Have you ever used another type of electronic eyewear (headmounted display) other than the eSight device? 

38

39 Do you currently use several low vision aids?
40 If your are using several low vision aids, please indicate which one(s).

Personal factors

For which activities is the eSight device not effective or useful? 

If you did not use it for more than 3 months, please explain why?

During the 3 past months, have you had any of the following problems with your work or other regular daily 
activities as a result of your physical health (unrelated to your vision loss)?
During the 3 past months, have you had any of the following problems with your work or other regular daily 
activities as a result of any emotional problems (such as feeling depressed or anxious)?

When did your eye condition develop? (number of months or years that have elapsed since the development of 
your eye condition)

If you have used another type of electronic eyewear (head-mounted display) other than the eSight device, 
please indicate:

What activities are you disappointed the eSight device does not help you accomplish?

What are the most effective activities for which you use the eSight device? 

Have you ever used an electronic video magnifier other than electronic eyewear (head-mounted display)?
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41 To what extent have you adapted to your visual handicap?
42 During the 3 past months, to what extent has your visual condition worsened? 
43 Do you enjoy using the eSight device?
44 Regarding the previous question, explain why? (you need to write in the box below) (Optional) 
45 To what extent have you been disappointed using the eSight device?
46 Regarding the previous question, please explain why? (you need to write in the box below) (Optional) 
47 In general, to what extent do you think the eSight is right for you?
48 To what extent do you think you have the ability to control your usage of the eSight?
49 How did you finance the eSight device?
50 To what extent do you consider you have integrated the eSight device into your life? 
51
52 Have you have completely stopped using the eSight device?
53
54 Overall, do you now use the eSight device more or less than at the beginning?
55

Since when?
What are the reasons? (optional)

56 Have you reduced using the eSight device for certain tasks?
57

Since when?
What are the reasons? (optional)

58 Have you stopped using the eSight device for certain tasks?
59

For which one?
Since when?
What are the reasons? (optional)

60 Do you use the eSight device for new tasks that you did not expect before buying?

61

Since when?
What are the reasons if any?

62 Which eSight device version do you own?
63 QUEST questionnaire
64 How much general discomfort affecting you while or just after using the eSight?
65 How much headache affecting you while or just after using the eSight?
66 How much eyestrain affecting you while or just after using the eSight?
67 How much nausea affecting you while or just after using the eSight?

68 Subjects living arrangement
69 Who made the choice to buy your eSight device?
70 Do your family or friends encourage you to wear the eSight device?
71 Does your family help you to carry out activities of daily living?
72 To what extent do you think that the majority of people that are close to you think you should use the eSight?

73

74

75 Have you ever felt a reaction from people around you towards your eSight device?

76

The type of reaction?
Has this reaction led to a change in the use of your eSight in a social setting?

77 Have strangers ever asked you about your eSight device?
78 If yes, please write in the box following each question :

If it was a positive or negative response?
What were their and your reactions?

79 Have you received vision rehabilitation services?
80 Who introduced you to the eSight device?
81 Would you have prefered it to be another person?

If you have reduced using the eSight device for certain tasks, please write in the box following each question :

Have elements in the physical environment (architecture, infrastructure, public transports,...) ever influenced 
your use of eSight?

If you have elements in the physical environment that have ever influenced your use of eSight, please write 
which one in the box below

If you have ever felt a reaction from people around you towards your eSight device, please write in the box 
following each question :

Device related factors

Social and physical environment factors

Training/Intervention

If you now use the eSight device less than at the beginning, please write in the box following each question :

If you have completely stopped using the eSight device, please write in the box following each question :

Regarding the previous question, what are the reasons? (Optional)

If you use the eSight device for new tasks that you did not expect before buying, please write in the box 
following each question :

If you have stopped using the eSight device for certain tasks, please write in the box following each question :
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82 If you would have prefered it to be another person, please indicate who?
83
84 Regarding the training program proposed by eSight (eSkills), to what extent would you consider it helpful?
85
86 Regarding the training program proposed by eSight (eSkills), are you satisfied with this training program?

87

88 Have you completed the training program (eSkills)?
89
90 Who or what contributed the most to your training, please write the reasons if any?
91 Ideally, who or what should have contributed the most to your training, please write the reasons if any?
92 Are you satisfied with the eSight device follow-up service?
93

94

Can you please explain your choice regarding the satisfaction with this training program? 

If you have not entirely completed the training program, please explain why? 

Is there anything else we did not ask you that you wish you would have asked you? 
If there is anything else we did not ask you that you wish we would have asked you, please write in the box:

If you would you have prefered it to be another person, what are the reasons? 

not included because did meet the requirements for logistic regression methods (incomplete information, complete separation, 
multicollinearity) 

dependant variable for logistic regression analysis 

only for descriptiive statistics

included in the analyses because based on litterature or for explanatory reasons (independent variables)

Can you explain your choice regarding the "helpful" aspect? (Optional)
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Supplementary Tables S10: Logistic regression analyses 

 

Table: Summary statistics for the 1st step logistic regression analyses in personal variables

B(SE) Lower Exp(B) Upper p value 
 Demographic
Block 1
Sex Female 

Male 0.331 (0.546) 0,478 1,393 4,057 0,544
Education 0,473

Primary school graduate
Secondary school graduate 0.929 (0.760) 0,571 2,532 11,219 0,221
Postsecondary school graduate 0.576 (0.769) 0,394 1,779 8,037 0,454

Age 0.0221 (0.013) 0,995 1,779 1,048 0,454
Constant -0.064 (0.650) 0,938 0,922
Variables entered:  Sex, Education and Age
Omnibus Tests of Model Coefficients : p = 0.123
Model Summary: Nagelkerke R Square: 0.107; -2 Log likelihood= 93.602
Ocular condition 
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.024 (0.013) 0,999 1,024 1,049 0,062
Sex Female 

Male 0.349 (0.542) 0,491 1,418 4,1 0,519
Ocular diagnosis  0,866

Central 
Peripheral 0.10 (1.230) 0,091 1,010 11,261 0,993
General -0.313 (0.606) 0,223 0,731 2,398 0,606

Eye disease beginning > 10 years
6 months- 5 years 0.057 (0.866) 0,194 1,059 5,779 0,947

Vision evolution had worsed 0,949
Not at all
Slightly -0.205 (0.638) 0,233 0,814 2,843 0,747
Moderately to Extremely -0.074 (0.760) 0,21 0,929 4,116 0,922

Constant 0.607 (0.830) 1,835 0,465
Variables entered :  Sex,  Age, Ocular diagnosis, Eye disease beginning and Vision evolution 
Omnibus Tests of Model Coefficients : p = 0.525
Model Summary: Nagelkerke R Square: 0.091; -2 Log likelihood= 94.731
General health 
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.031 (0.012) 1,007 1,031 1,057 0,012
Sex Female

Male 0.324 (0.696) 0,480 1,383 3,981 0,548
Other impairment No 

Yes 0.855 (0.696) 0,601 2,352 9,205 0,219
General healh Fair to Poor

Good to Excellent 1.557 (0.871) 0,861 4,743 26,132 0,074
Constant -1.489 (1.136) 0,226 0,19
Variables entered:  Sex, Age, Other impairment and General health

Model Summary: Nagelkerke R Square: 0.137; -2 Log likelihood=91.453 
Low vision aids experience
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.026 (0.012) 1,004 1,027 1,050 0,023
Sex Female

Male 0.421 (0.547) 0,521 1,523 4,454 0,442
Magnifier utilization No 

Yes 0.116 (0.590) 0,353 1,123 3,570 0,844

Variables Included

Reference

Reference

Reference

Reference

Reference

95% CI for Exp(B)

Reference

Reference

Reference

Reference

Reference

Reference

Reference

Omnibus Tests of Model Coefficients : p = 0.052

Reference

Reference
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Use of another HMD type No 
Yes -0.852 (0.854) 0,08 0,426 2,273 0,318

Constant 0.293 (0.636) 1,341 0,645
Variables entered:  Sex, Age, Magnifier utilization and Use of another HMD type

Model Summary: Nagelkerke R Square = 0.099; -2 Log likelihood = 94.119 
Material resources
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.026 (0.110) 1,004 1,026 1,050 0,023
Sex Female 

Male 0.332 (0.532) 0,491 1,393 3,951 0,533
Multiple LVAs No 

Yes -0.121 (0.766) 0,255 0,886 3,073 0,848
Constant 0.397 (0.766) 1,487 0,605
Variables entered:  Sex, Age, Magnifier utilization and Multiple LVAs

Model Summary: Nagelkerke R Square = 0.086; -2 Log likelihood = 95.082 
Psychological aspects
Block 1
Age 0.026 (0.11) 1,004 1,026 1,050 0,023
Sex Female 

Male 0.281 (0.532) 0,467 1,325        3,760 0,597
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.056
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 94.311
Block 2
Age 0.206 (0.091) 1,028 1,229 1,470 0,024
Sex Female 

Male 6.698 (3.471) 0,901 810,848 44,758 729827,573
PIADS total 0.163 (0.068) 1,031 1,177 1,343 0,016
Ability to control eSight 0,375

Not at all  to Slightly
Moderately 5.906 ( 4.220) 0,094 367,000 1436088,3 0,162
Quite a bit to extremely 1.779 (2.112) 0,094 5,922 372,052 0,400

People think eSight is good for you 0,345
Not at all
Slightly 16.914 (8.5620 1,142 22164457 4,30E+14 0,048
Moderately 12.425 (6.908) 0,328 248878 1,89E+11 0,072
Quit a bit 13.049 ( 7.565) 0,955 464500 2,26E+11 0,051
Extremely 15.185 (7.565) 1,432 3935203 1,08E+13 0,045

eSight is right for you
Not at all to Slightly
Moderately 5.028 (2.376) 1,45 152,690 16082,10 0,034
Quite a bit to extremely 5.224 (3.003) 0,516 185,747 66899,339 0,082

Constant -41.565 (18.091) 0,000 0,022
Variables entered:  Sex, Age, Ability to control eSight, People think eSight is good for you and eSight is right for you

Model Summary: Nagelkerke R Square = 0.821; -2 Log likelihood = 26.133 
None of the predictor variables were significantly correlated.

Table: Summary statistics for the 1sr step logistic regression analyses in device  variables

B(SE) Lower Exp(B) Upper p value 

Device objective factors
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.29 (0.014) 1,001 1,029 1,059 0,043
Sex Female 

Male 1.111 (0.832) 0,594 3,036 15,515 0,182
QUEST 0.220 (0.57) 1,115 1,246 1,392 < 0.001
eSight version eSight 2

eSight 3 1.059 (0.735) 0,682 2,882 12,174 0,150

Reference

Reference

Reference

Reference

Reference

Reference

Reference

Variables Included

Omnibus Tests of Model Coefficients : p = 0.150

Reference

Omnibus Tests of Model Coefficients : p = 0.123

Omnibus Tests of Model Coefficients : p < 001

Reference

Reference

95% CI for Exp(B)

Reference

Reference
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Constant -6497 (1.787) 0,002 < 0.001
Variables entered:  Sex, Age, QUEST and eSight version

Model Summary: Nagelkerke R Square = 0.595; -2 Log likelihood = 52.367 
Device subjective factors
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.020 (0.013) 0,993 1,02 1,047 0,14
Sex Female 

Male 0.16 (0.623) 0,300 1,016 3,443 0,980
General discomfort None to slight

Moderate to severe -1.694 (0.646) 0,052 0,184 0,652 0,009
Headache None to slight

Moderate to severe -2.090 (0.825) 0,025 0,124 0,624 0,011
Eyestrain None to slight

Moderate to severe 1.547 (0.845) 0,896 4,686 24,61 0,067
Constant 1.802 (0.838) 6,063 0,032
Variables entered:  Sex, Age, General discomfort , Headache and Eyestrain

Model Summary: Nagelkerke R Square = 0.347; -2 Log likelihood = 75.271 
None of the predictor variables were significantly correlated.

Table: Summary statistics for the 1sr step logistic regression analyses in environment variables

B(SE) Lower Exp(B) Upper p value 
Social envronmental factors
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.0409 (0.014) 1,012 1,041 1,071 0,005
Sex Female 

Male 0.839 (0.620) 0,686 3,313 7,801 0,176
Person who choiced the eSight Yourself

Family/friends 0.286 (0.773) 0,293 1,331 6,052 0,712
Living arrangement Alone

Not alone -1.627 (1.227) 0,018 0,196 2,178 0,185
Family/friends encouragement No 

Yes 1.528 (0.760) 1,040 4,607 20,416 0,044
Family carry ADL 0,514

None of the time
Little to Some of the time -0.772 (0.982) 0,067 0,462 3,167 0,432
A good bit to All of the time -0.67 (0.993) 0,134 0,935 6,541 0,946

People reaction No
Yes 1.951 (0.676) 1,869 7,033 26,471 0,004

Constant -1.116 (1.690) 0,328 0,509

Model Summary: Nagelkerke R Square = 0.301; -2 Log likelihood = 79.007 
Physical envronmental factors
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.029 (0.012) 1,006 1,029 1,053 0,013
Sex Female 

Male 0.539 (0.558) 0,575 1,715 5,116 0,333
Physical environment interfere No

Yes 1.467 (0.815) 0,877 4,335 21,413 0,072
Constant -0.183 (0.644) 0,833 0,777
Variables entered:  Sex, Age and Physical environment interfere

Reference

Reference

Reference

Reference

Reference

Reference

Reference

Reference

Reference

Reference

Variables Included
95% CI for Exp(B)

Omnibus Tests of Model Coefficients : p = 005

Variables entered:  Sex, Age, Person who choiced the eSight, Living arrangement, Family/friends encouragement, Family carry ADL and 
People recation

Reference

Reference

Reference

Reference

Reference

Omnibus Tests of Model Coefficients : p < 001

Omnibus Tests of Model Coefficients : p < 001
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Model Summary: Nagelkerke R Square = 0.144; -2 Log likelihood = 90.913 
None of the predictor variables were significantly correlated.

Table: Summary statistics for the 1sr step logistic regression analyses with interventional variables

B(SE) Lower Exp(B) Upper p value 
LV rehabilitation experience 
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.0409 (0.014) 1,005 1,041 1,052 0,005
Sex Female 

Male 0.839 (0.620) 0,490 3,313 3,944 0,176
LV rehab No

Yes 0.396 (0.537) 0,519 1,486 4,253 0,460
Constant 0.031 (0.690) 1,031 0,965
Variables entered:  Sex, Age and LV rehab

Model Summary: Nagelkerke R Square = 0.093; -2 Log likelihood = 94.569 
Training with eSkills
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.023 (0.012) 1,000 1,023 1,048 0,055
Sex Female 

Male 0.552 (0.580) 0,557 1,737 5,411 0,341
eSkills is helpful No

Yes 2.074 (1.105) 0,912 7,953 69,369 0,061
eSkills is completed 0,607

Not at al
Not entirely 0.512 (1.073) 0,204 1,669 13,671 0,633
Entirely -0,296 (0.843) 0,143 0,744 3,88 0,725

Constant -1.448 (1.011) 0,235 0,152
Variables entered:  Sex, Age, eSkills is helpful and eSkills is completed 

Model Summary: Nagelkerke R Square = 0.174; -2 Log likelihood = 88.770 
Follow-up service
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400        3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p = 0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.036 (0.014) 1,009 1,036 1,065 0,01
Sex Female 

Male 0.841 (0.656) 0,641 2,318 8,382 0,200
Satisfaction with eSight follow-up 
service < 0.001

None of the time
Little to Some of the time 2.575 (1.018) 1,788 13,134 96,491 0,011
A good bit to All of the time 3.106 (0.765) 4,988 22,326 99,939 < 0.001

Constant -2.647 (1.062) 0,071 0,013
Variables entered:  Sex, Age and Satisfaction with eSight follow-up service

Model Summary: Nagelkerke R Square = 0.346; -2 Log likelihood = 75.299 
None of the predictor variables were significantly correlated.

Reference

Reference

95% CI for Exp(B)

Reference

Reference

Reference

Reference

Reference

Reference

Reference

Omnibus Tests of Model Coefficients : p < 0.001

Omnibus Tests of Model Coefficients : p = 019

Omnibus Tests of Model Coefficients : p = 0.098

Omnibus Tests of Model Coefficients : p = 034

Reference

Variables Included
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Table: Summary statistics for the 1st step logistic regression analyses with Personal model

B(SE) Lower Exp(B) Upper p value 
Personal-related Model
Block 1
Age 0.026 (0.11) 1,004 1,026 1,050 0,023
Sex Female 

Male 0.281 (0.532) 0,467 1,325         3,760 0,597
Constant 0.296 (0.586) 1,345 0,613
Omnibus Tests of Model Coefficients : p=0.053
Model Summary: Nagelkerke R Square: 0.086; -2 Log likelihood= 94.311
Block 2
Age 0.133 (0.054) 1,027 1,143 1,271 0,014
Sex Female 

Male 3.621 (2.071) 0,645 37,384 2167,262 0,080
PIADS 0.134 (0.051) 1,035 1,144 1,264 0,009
eSight is right for you 0,085

Not at all to Slightly
Moderately 4.387 (1.984) 1,647 80,419 3927,126 0,027
Quite a bit to extremely 3.120 (1.770) 0,706 22,646 726,853 0,078

People think eSight is good for 
you 0,203

Not at all
Slightly 9.562 (4.424) 2,436 14213,829 8,29E+07 0,031
Moderately 5.913 (3.200) 0,699 369,647 195600 0,065
Quit a bit 7.317 (3.348) 2,128 1505,627 1,07E+06 0,029
Extremely 8.109 (3.393) 4,304 3324,277 2,57E+06 0,017

Constant -26.769 (10.302) <0.001 0,009
Variables entered:  Sex, Age, PIADS, eSight is right for you, People think esight is right for you and Health condition

Model Summary: Nagelkerke R Square = 0.801; -2 Log likelihood = 28.743
None of the predictor variables were significantly correlated.

Table: Summary statistics for the 1st step logistic regression analyses with Device-related model

B(SE) Lower Exp(B) Upper p value 
Device-related Model
Block 1
Age 0.026 (0.110) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400         3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p=0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.028 (0.016) 0,997 1,029 1,061 0,077
Sex Female 

Male 1.160 (0.925) 0,520 3,19 19,553 0,21
General discomfort No 

Yes 0.128 (0.834) 0,221 1,137 5,831 0,878
Headache No

Yes -1.726 (0.862) 0,033 0,178 0,964 0,046
QUEST 0.297 (0.077) 1,157 1,346 1,566 <0.001
Constant -6.260 (2.315) 0,002 0,007
Variables entered:  Sex, Age, General discomfort, Headache and QUEST

Model Summary: Nagelkerke R Square = 0.624; -2 Log likelihood = 49.373 
None of the predictor variables were significantly correlated.

Variables Included
95% CI for Exp(B)

Reference

Reference

Reference

Reference

Reference

Omnibus Tests of Model Coefficients : p < 0.001

Omnibus Tests of Model Coefficients : p < 0.001

Variables Included
95% CI for Exp(B)

Reference

Reference

Reference
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Table: Summary statistics for the 1st step logistic regression analyses with Environment-related model

B(SE) Lower Exp(B) Upper p value 
Environment-related Model
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400         3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p=0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.040 (0.014) 1,014 1,041 1,069 0,003
Sex Female 

Male 0.886 (0.611) 0,733 2,426 8,029 0,147
Family/friend encouragement No

Yes 1.368 (0.715) 0,967 3,926 15,942 0,056
People reaction No

Yes 1.529 (0.618) 1,374 4,614 15,489 0,013
Environment interference No 

Yes 0.990 (0.847) 0,512 2,693 14,173 0,242
Constant -2.734 (1.137) 0,065 0,016
Variables entered:  Sex, Age, Family/friend encouragement, People reaction and Environment interference

Model Summary: Nagelkerke R Square = 0.284; -2 Log likelihood = 80.351 
None of the predictor variables were significantly correlated.

Table: Summary statistics for the 1st step logistic regression analyses with Intervention-related model

B(SE) Lower Exp(B) Upper p value 
Intervention-related Model
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400         3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p=0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.035 (0.014) 1,008 1,036 1,065 0,013
Sex Female 

Male 0.883 (0.675) 0,644 2,418 9,082 0,191
eSkills is helpful No

Yes 0.357 (1.143) 0,152 1,429 13,435 0,755
Follow-up service satisfaction 0,001

None of the time 
Little to Some of the time 2.493 (1.046) 1,558 12,100 93,958 0,017
A good bit to All of the time 2.997 (0.835) 3,899 20,029 102,884 <0.001

Constant -2.877 (1.311) 0,056 0,280
Variables entered:  Sex, Age, eSkills is helpful and Follow-up service satisfaction

Model Summary: Nagelkerke R Square = 0.347; -2 Log likelihood = 75.202 
None of the predictor variables were significantly correlated.

95% CI for Exp(B)

Reference

Variables Included

Omnibus Tests of Model Coefficients : p = 0.001

Omnibus Tests of Model Coefficients : p < 0.001

Reference

Variables Included
95% CI for Exp(B)

Reference

Reference

Reference

Reference

Reference

Reference

Reference
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Table: Summary statistics for the 2nd step logistic regression analyses with personal and device factors

B(SE) Lower Exp(B) Upper p value 
Personal-Device Model
Block 1
Age 0.026 (0.11) 1,004 1,026 1,050 0,023
Sex Female 

Male 0.281 (0.532) 0,467 1,325           3,760 0,597
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p=0.056
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 94.311
Block 2
Age 0.301 (0.156) 0,995 1,351 1,834 0,054
Sex Female 

Male 8.425 (4.665) 0,488 4561,489 42655640,7 0,071
People think eSight is good 
for you 0,270

Not at all
Slightly 27.197 (12.557) 6,48E+11 0,030
Moderately 17.088 (7.861) 26378141,1 0,030
Quit a bit 22.625 (10.333) 6,70E+09 0,029
Extremely 25.555 (11.859) 1,26E+14 0,031

eSight is right for you 0,448
Not at all to Slightly
Moderately 7.033 (5.550) 1133,384 0,205
Quite a bit to extremely 3.539 (3.255) 34,421 0,277

PIADS 0.322 (0.170) 1,380 0,058
Headache No

Yes -7.519 (3.767) 1843,388 0,046
QUEST 0.424 (0.270) 1,528 0,116
Constant -80.543 (36.610) < 0.001 0,028
Variables entered:  Sex, Age, People think eSight is good for you, eSight is right for you, PIADS, Headache and QUEST

Model Summary: Nagelkerke R Square = 0.901; -2 Log likelihood = 15.307
None of the predictor variables were significantly correlated.

Table: Summary statistics for the 2nd step logistic regression analyses with environment and intervention factors

B(SE) Lower Exp(B) Upper p value 
Environment-Intervention Model
Block 1
Age 0.026 (0.11) 1,003 1,026 1,049 0,024
Sex Female 

Male 0.336 (0.531) 0,494 1,400           3,964 0,527
Constant 0.303 (0.586) 1,353 0,605
Omnibus Tests of Model Coefficients : p=0.057
Model Summary: Nagelkerke R Square: 0.085; -2 Log likelihood= 95.119
Block 2
Age 0.051 (0.016) 1,02 1,052 1,086 0,001
Sex Female 

Male 1.277 (0.714) 0,884 3,585 14,536 0,074
Family/friend encouragement No

Yes 1.420 (0.900) 0,709 4 136 24,143 0,115
People reaction No

Yes 1.933 (0.701) 1,749 6,909 27,297 0,006
Follow-up service satisfaction 0,001

None of the time 
Little to Some of the time 2.945 (1.125) 2,095 19,010 172,483 0,009
A good bit to All of the time 3.261 (0.861) 4,820 26,071 141,008 < 0.001

Constant -5.852 (1.680) 0,003 < 0.001
Variables entered:  Sex, Age, Family/friend encouragement, People reaction and Follow-up service satisfaction 

Model Summary: Nagelkerke R Square = 0.483; -2 Log likelihood = 63.329 
None of the predictor variables were significantly correlated.

Variables Included
95% CI for Exp(B)

Reference

Variables Included
95% CI for Exp(B)

Reference

Reference

Reference

Reference

Reference

Reference

Reference

Omnibus Tests of Model Coefficients : p < 0.001

Omnibus Tests of Model Coefficients : p < 0.001

Reference

Reference
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Supplementary S11: Initial Questionnaire for Study 3 

 

6HFWLRQ�$��'HPRJUDSKLF�FRQGLWLRQ

$�� 1DPH�DQG�ILUVWQDPH
�

$�� $JH

$�� *HQGHU

�
*IQEPI

1EPI

$�� &LW\
�

$�� &RXQWU\
�

$�� 6XEMHFW୩V�HPSOR\PHQW�VWXG\�VLWXDWLRQ
)QTPS]IH

7XYHIRX

9RIQTPS]IH

6IXMVIH

$�� 6XEMHFW୩V�DFFRPRGDWLRQV
,SYWI

%TEVXQIRX

8S[RLSYWI

0MZMRK�6IXMVIQIRX�'SQQYRMX]

2YVWMRK�,SQI
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3XLIV

3XLIV
�

$�� 6XEMHFWV�OLYLQJ�DUUDQJHPHQW
;MXL�WTSYWI�GSQTERMSR

;MXL�GLMPHVIR

;MXL�WMFPMRK�SV�SXLIV�VIPEXMZIW

;MXL�TEVIRXW

3XLIV

3XLIV
�

$�� /HYHO�RI�VWXG\

�
)PIQIRXEV]�7GLSSP��YT�XS��XL�KVEHI

7IGSRHEV]�WGLSSP��GSQTPIXMSR�SJ�LMKL�WGLSSP

4SWXWIGSRHEV]�WGLSSP��YRMZIVWMX]

$��� :KLFK�H6LJKW�GHYLFH�YHUVLRQ�GR�\RX�RZQ"�3OHDVH�FKRRVH�RQO\�RQH�RI
WKH�IROORZLQJ�

�
I7MKLX����M�I���SPH�ZIVWMSR

I7MKLX����M�I���RI[�ZIVWMSR

$��� 8VHU�W\SH��$UH�\RX��

�
E�VIRXIV�SJ�XLI�I7MKLX�I]I[IEV��EX�LSQI�XVMEP

E�FY]IV�SJ�XLI�I7MKLX�I]I[IEV��WEPI

$��� :KDW�LV�WKH�QDWXUH�RI�WDVNV�IRU�ZKLFK�WKH�H6LJKW�GHYLFH�ZDV
SXUFKDVHG�UHQWHG"

;EXGLMRK�8:

6IEHMRK�FSSOW��2I[WTETIV�TVMRX��8]TIH�PIXXIVཟ

7LSTTMRK

+IXXMRK�EVSYRH
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9WMRK�Q]�GSQTYXIV

;EXGLMRK�IZIRXW��WTSVXW��GLYVGL��XLIEXVI��IXG���

'SSOMRK

4IVWSREP�GEVI��[EWLMRK��QEOIYT��IXG���

7SGMEPM^MRK�[MXL�SXLIVW

1IIXMRKW��GPEWWVSSQW��IXG���

3XLIV

3XLIV
�

6HFWLRQ�%��+HDOWK�FRQGLWLRQ

%�� $W�WKH�SUHVHQW�WLPH��ZRXOG�\RX�VD\�\RXU�H\HVLJKW�XVLQJ�ERWK�H\HV��ZLWK
JODVVHV�RU�ZLWK�\RXU�DVVLVWLYH�GHYLFH�RWKHU�WKDQ�\RXU�H6LJKW�GHYLFH��LV�

�
)\GIPPIRX

+SSH

*EMV

4SSV

:IV]�4SSV

'SQTPIXIP]�&PMRH

%�� 'R�\RX�KDYH�D�UHVWULFWLRQ�RI�\RXU�YLVXDO�ILHOG"

�

'IRXVEP�JMIPH�PSWW��-�GER�RSX�WII�GPIEVP]�[LEX�MW�MR�JVSRX�SJ�QI�WS�-�RIIH�XS�IRPEVKI��ERH�-�WII�FIXXIV�YWMRK
XLI�WMHIW�SJ�Q]�ZMWMSR

4IVMTLIVEP�JMIPH�PSWW��-�HS�RSX�WII�GPIEVP]�SR�XLI�WMHIW�SJ�Q]�ZMWMSR�FYX�-�WII�QSVI�GPIEVP]�[LEX�MW�MR�JVSRX
SJ�QI

&SXL��-�GER�RSX�WII�GPIEVP]�[LEX�MW�MR�JVSRX�SJ�QI�WS�-�RIIH�XS�IRPEVKI��ERH�-�HS�RSX�WII�GPIEVP]�SR�XLI
WMHIW�SJ�Q]�ZMWMSR

2SRI��2SRI

%�� :KDW�LV�\RXU�RFXODU�GLDJQRVLV"
6IXMREP�HIXEGLQIRX

(MEFIXMG�6IXMRSTEXL]

6IXMRSTEXL]�SJ�4VIQEXYVMX]

7XEVKEVHXདྷW�(MWIEWI
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%KI�6IPEXIH�1EGYPEV�(IKIRIVEXMSR

0IFIVདྷW�(MWIEWI

+PEYGSQE

3TXMG�EXVSTL]�SV�L]TSTLEWME

3GYPEV�%PFMRMWQ

'SRI�6SH�(]WXVSTL]

'LSVSMHIVIQME

3XLIV

3XLIV
�

%�� :KHQ�GLG�\RXU�H\H�FRQGLWLRQ�GHYHORS"��QXPEHU�RI�PRQWKV�RU�\HDUV
WKDW�KDYH�HODSVHG�VLQFH�WKH�GHYHORSPHQW�RI�\RXU�H\H�FRQGLWLRQ�

�
0IWW�XLER���QSRXLW�EKS

&IX[IIR���QSRXLW��ERH���]IEVW�EKS

&IX[IIR���ERH����]IEVW�EKS

1SVI�XLER����]IEVW�EKS

%X�FMVXL

%�� 'R�\RX�KDYH�DQRWKHU�VHQVRU\�LPSDLUPHQW��H[DPSOH���GHDIQHVV�RU
RWKHU�"

�
=IW

2S

%�� ,I�\HV�DW�WKH�SUHYLRXV�TXHVWLRQ��SOHDVH�LQGLFDWH��\RX�QHHG�WR�ZULWH�LQ
WKH�ER[HV���

[LMGL�SXLIV�WIRWSV]�MQTEMVQIRX#

[LIR�HMH�MX�SGGYV#

%�� 'R�\RX�KDYH�DQ\�PHPRU\�RU�FRJQLWLYH�LPSDLUPHQW"

�
=IW

2S
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%�� ,I�\HV�DW�WKH�SUHYLRXV�TXHVWLRQ��SOHDVH�LQGLFDWH��\RX�QHHG�WR�ZULWH�LQ
WKH�ER[HV���

[LMGL�QIQSV]�SV�SXLIV�GSKRMXMZI�MQTEMVQIRX#

[LIR�HMH�MX�SGGYV#

%�� 'R�\RX�KDYH�SK\VLFDO��PRWRU��LPSDLUPHQW"

�
=IW

2S

%��� ,I�\HV�DW�WKH�SUHYLRXV�TXHVWLRQ��SOHDVH�LQGLFDWH��\RX�QHHG�WR�ZULWH�LQ
WKH�ER[HV���

[LMGL�TL]WMGEP��QSXSV�MQTEMVQIRX#

[LIR�HMH�MX�SGGYV#

%��� ,Q�JHQHUDO��ZRXOG�\RX�VD\�WKDW�\RXU�RYHUDOO�KHDOWK�LV��

�
)\GIPPIRX

:IV]�KSSH

+SSH

*EMV

4SSV

%��� &RPSDUHG�WR���PRQWKV�DJR��ZRXOG�\RX�VD\�WKDW�\RXU�RYHUDOO�KHDOWK�LV��

�
1YGL�FIXXIV�RS[�XLER�XLVII�QSRXLW�EKS

7SQI[LEX�FIXXIV�RS[�XLER�XLVII�QSRXLW�EKS

%FSYX�XLI�WEQI

7SQI[LEX�[SVWI�RS[�XLER�XLVII�QSRXLW�EKS

1YGL�[SVWI�RS[�XLER�XLVII�QSRXLW�EKS

%��� 'XULQJ�WKH���SDVW�ZHHNV��3OHDVH�FKRRVH�WKH�DSSURSULDWH�UHVSRQVH�IRU
HDFK�LWHP��

%PP�SJ�XLI
XMQI

1SWX�SJ
XLI�XMQI

%�KSSH
FMX�SJ�XLI
XMQI

7SQI�SJ
XLI�XMQI

2SRI�SJ
XLI�XMQI

(MH�]SY�LEZI�E�PSX�SJ�IRIVK]#

,EZI�]SY�FIIR�E�ZIV]�RIVZSYW�TIVWSR#

,EZI�]SY�JIPX�GEPQ�ERH�TIEGIJYP#

,EZI�]SY�JIPX�HS[RLIEVXIH�ERH�FPYI#

(MH�]SY�JIIP�[SVR�SYX#
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%PP�SJ�XLI
XMQI

1SWX�SJ
XLI�XMQI

%�KSSH
FMX�SJ�XLI
XMQI

7SQI�SJ
XLI�XMQI

2SRI�SJ
XLI�XMQI

(MH�]SY�JIIP�XMVIH#

6HFWLRQ�&��4XDOLW\�RI�OLIH�DQG�ORZ�YLVLRQ
,EZI�XLI�WYFNIGX�ERW[IV�XLI�JSPPS[MRK�UYIWXMSRW�[MXL�XLI�JSPPS[MRK�VIWTSRWIW��238�HMJJMGYPX��13()6%8)0=�HMJJMGYPX�
)<86)1)0=�HMJJMGYPX��-14377-&0)��(SRɼX�HS�JSV�232�:-79%0�VIEWSRW

&�� 7KHVH�TXHVWLRQV�UHODWH�WR�UHDGLQJ�QHDU�YLVLRQ�DFWLYLWLHV��5HPHPEHU�LI
\RX�XVH�D�ORZ�YLVLRQ�GHYLFH�RU�DGDSWLYH�WHFKQLTXH��GLIIHUHQW�RI�WKH
H6LJKW�GHYLFH��WR�DVVLVW�ZLWK�WKH�DFWLYLW\��SOHDVH�UHVSRQG�DV�WKRXJK�\RX
ZHUH�XVLQJ�WKH�GHYLFH�RU�WHFKQLTXH��+2:�',)),&8/7�,6�,7�72

2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

6IEH�RI[WTETIV�LIEHPMRIW

6IEH�RI[WTETIV�SV�QEKE^MRI�EVXMGPIW

6IEH�QEMP

6IEH�QIRYW

6IEH�WQEPP�TVMRX�SR�TEGOEKI�PEFIPW

/IIT�]SYV�TPEGI�[LMPI�VIEHMRK

7II�TLSXSKVETLW

*MRH�WSQIXLMRK�SR�E�GVS[HIH�WLIPJ

-HIRXMJ]�QIHMGMRI

-HIRXMJ]�QSRI]

8IPP�XMQI

&�� 7KHVH�TXHVWLRQV�UHODWH�WR�GLVWDQFH�YLVXDO�DFWLYLWLHV��5HPHPEHU�LI�\RX
XVH�D�ORZ�YLVLRQ�GHYLFH�RU�DGDSWLYH�WHFKQLTXH��GLIIHUHQW�RI�WKH�H6LJKW
GHYLFH��WR�DVVLVW�ZLWK�WKH�DFWLYLW\��SOHDVH�UHVSRQG�DV�WKRXJK�\RX�ZHUH
XVLQJ�WKH�GHYLFH�RU�WHFKQLTXH��+2:�',)),&8/7�,6�,7�72�

2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

6IEH�WXVIIX�WMKRW�ERH�WXSVI�REQIW

6IEH�WMKRW��I\EQTPI��KVSGIV]�WXSVI�EMWPI

;EXGL�8:

6IEH�TVMRX�SR�8:
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2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

4PE]�XEFPI�ERH�GEVH�KEQIW

;SVO�SR�]SYV�JEZSVMXI�LSFF]

6IGSKRM^I�TISTPI�YT�GPSWI

6IGSKRM^I�TISTPI�JVSQ�EGVSWW�XLI�VSSQ

+S�XS�XLI�QSZMIW

+S�XS�WTIGXEXSV�IZIRXW

(S�]EVH�[SVO

&�� 7KHVH�TXHVWLRQV�DUH�DERXW�RWKHU�GDLO\�OLYLQJ�DFWLYLWLHV��5HPHPEHU�LI
\RX�XVH�D�ORZ�YLVLRQ�GHYLFH�RU�DGDSWLYH�WHFKQLTXH��GLIIHUHQW�RI�WKH
H6LJKW�GHYLFH��WR�DVVLVW�ZLWK�WKH�DFWLYLW\��SOHDVH�UHVSRQG�DV�WKRXJK�\RX
ZHUH�XVLQJ�WKH�GHYLFH�RU�WHFKQLTXH��+2:�',)),&8/7�,6�,7�72

2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

,ERHPI�JMRERGIW

1EOI�SYX�E�GLIGO

7MKR�]SYV�REQI

8EOI�E�QIWWEKI

1EXGL�GPSXLIW

4L]WMGEPP]�KIX�HVIWWIH

/IIT�]SYV�GPSXLIW�GPIER

-HIRXMJ]�JSSH�SR�E�TPEXI

*M\�E�WREGO

4VITEVI�QIEPW

9WI�ETTPMERGI�HMEPW

+VSSQ�]SYVWIPJ

)EX�ERH�HVMRO�RIEXP]

'PIER�XLI�LSYWI
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&�� 7KH�ODVW�VHW�RI�TXHVWLRQV�GHDO�ZLWK�LVVXHV�RI�PRELOLW\��5HPHPEHU�LI
\RX�XVH�D�ORZ�YLVLRQ�GHYLFH�RU�DGDSWLYH�WHFKQLTXH��GLIIHUHQW�RI�WKH
H6LJKW�GHYLFH��WR�DVVLVW�ZLWK�WKH�DFWLYLW\��SOHDVH�UHVSRQG�DV�WKRXJK�\RX
ZHUH�XVLQJ�WKH�GHYLFH�RU�WHFKQLTXH��+2:�',)),&8/7�,6�,7�72

2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

+IX�EVSYRH�MRHSSVW�MR�TPEGIW�]SY�ORS[

+IX�EVSYRH�SYXHSSVW�MR�TPEGIW�]SY�ORS[

+IX�EVSYRH�MR�YRJEQMPMEV�TPEGIW

+S�HS[R�WXITW�MR�HMQ�PMKLX

+S�SYX�EX�RMKLX

+IX�EVSYRH�MR�E�GVS[H

%ZSMH�FYQTMRK�MRXS�XLMRKW

'VSWW�WXVIIX�EX�E�XVEJJMG�PMKLX

9WI�TYFPMG�XVERWTSVXEXMSR

*MRH�TYFPMG�VIWXVSSQW

4PE]�WTSVXW

%HNYWX�XS�FVMKLX�PMKLX

6HFWLRQ�'��6DWLVIDFWLRQ�ZLWK�\RXU�FXUUHQW�YLVXDO�DLG��RWKHU�WKDQ�WKH�H6LJKW�GHYLFH�
8LI�TYVTSWI�SJ�XLMW�TEVX�MW�XS�IZEPYEXI�LS[�WEXMWJMIH�]SY�EVI�[MXL�]SYV�EWWMWXMZI�HIZMGI�XLEX�]SY�YWIH�XLI�QSWX�GYVVIRXP]��GLSSWI
SRP]�SRI�SJ�]SYV�EWWMWXMZI�HIZMGI��MX�QYWX�RSX�FI�XLI�I7MKLX�HIZMGI�ERH�XLI�VIPEXIH�WIVZMGIW�]SY�VIGIMZIH��8LI�UYIWXMSRREMVI
GSRWMWXW�SJ����WEXMWJEGXMSR�MXIQW��*SV�IEGL�SJ�XLI����MXIQW��VEXI�]SYV�WEXMWJEGXMSR�[MXL�]SYV�EWWMWXMZI�HIZMGI�XLEX�]SY�YWIH�XLI
QSWX�GYVVIRXP]��RSX�XLI�I7MKLX�HIZMGI�ERH�XLI�VIPEXIH�WIVZMGIW�]SY�VIGIMZIH�F]�YWMRK�XLI�JSPPS[MRK�WGEPI�KVEHYEXIH�JVSQ��RSX
WEXMWJMIH�EX�EPP��XS��ZIV]�WEXMWJMIH���4PIEWI�WIPIGX�XLI�JMIPH�XLEX�FIWX�HIWGVMFIW�]SYV�HIKVII�SJ�WEXMWJEGXMSR�[MXL�IEGL�SJ�XLI���
MXIQW�
'�� 5HJDUGLQJ�WKH�DVVLVWLYH�GHYLFH�WKDW�\RX�XVHG�WKH�PRVW�FXUUHQWO\��WKLV

DVVLVWLYH�GHYLFH�PXVW�QRW�EH�WKH�H6LJKW�(\HZHDU������+RZ�VDWLVILHG�DUH
\RX�ZLWK��3OHDVH�FKRRVH�WKH�DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP�

2SX
WEXMWJMIH�EX

EPP
2SX�ZIV]
WEXMWJMIH

1SVI�SV
PIWW

WEXMWJMIH
5YMXI
WEXMWJMIH

:IV]
WEXMWJMIH

XLI�HMQIRWMSRW��WM^I��LIMKLX��PIRKXL��[MHXL�SJ�]SYV�EWWMWXMZI
HIZMGI#

XLI�[IMKLX�SJ�]SYV�EWWMWXMZI�HIZMGI#

XLI�IEWI�MR�EHNYWXMRK��JM\MRK��JEWXIRMRK�XLI�TEVXW�SJ�]SYV�EWWMWXMZI
HIZMGI#

LS[�WEJI�ERH�WIGYVI�]SYV�EWWMWXMZI�HIZMGI�MW#
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2SX
WEXMWJMIH�EX

EPP
2SX�ZIV]
WEXMWJMIH

1SVI�SV
PIWW

WEXMWJMIH
5YMXI
WEXMWJMIH

:IV]
WEXMWJMIH

XLI�HYVEFMPMX]��IRHYVERGI��VIWMWXERGI�XS�[IEV�SJ�]SYV�EWWMWXMZI
HIZMGI#

LS[�IEW]�MX�MW�XS�YWI�]SYV�EWWMWXMZI�HIZMGI#

LS[�GSQJSVXEFPI�]SYV�EWWMWXMZI�HIZMGI�MW#

LS[�IJJIGXMZI�]SYV�EWWMWXMZI�HIZMGI�MW��XLI�HIKVII�XS�[LMGL�]SYV
HIZMGI�QIIXW�]SYV�RIIHW#

'�� 5HJDUGLQJ�VHUYLFHV����+RZ�VDWLVILHG�DUH�\RX�ZLWK��3OHDVH�FKRRVH�WKH
DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP��

2SX
WEXMWJMIH�EX

EPP
2SX�ZIV]
WEXMWJMIH

1SVI�SV
PIWW

WEXMWJMIH
5YMXI
WEXMWJMIH

:IV]
WEXMWJMIH

XLI�WIVZMGI�HIPMZIV]�TVSKVEQ��TVSGIHYVIW��PIRKXL�SJ�XMQI�MR�[LMGL
]SY�SFXEMRIH�]SYV�EWWMWXMZI�HIZMGI#

XLI�VITEMVW�ERH�WIVZMGMRK��QEMRXIRERGI�TVSZMHIH�JSV�]SYV�EWWMWXMZI
HIZMGI#

XLI�UYEPMX]�SJ�XLI�TVSJIWWMSREP�WIVZMGIW��MRJSVQEXMSR��EXXIRXMSR�]SY
VIGIMZIH�JSV�YWMRK�]SYV�EWWMWXMZI�HIZMGI#

XLI�JSPPS[�YT�WIVZMGIW��GSRXMRYMRK�WYTTSVX�WIVZMGIW�VIGIMZIH�JSV
]SYV�EWWMWXMZI�HIZMGI#

'�� %HORZ�LV�WKH�OLVW�RI�WKH�VDPH����VDWLVIDFWLRQ�LWHPV��3/($6(�6(/(&7
7+(�7+5((�,7(06�WKDW�\RX�FRQVLGHU�WR�EH�WKH�PRVW�LPSRUWDQW�WR
\RX��3OHDVH�VHOHFW�WKH���ER[HV�RI�\RXU�FKRLFH��3OHDVH�FKRRVH�DOO�WKDW
DSSO\�

(MQIRWMSRW

;IMKLX

%HNYWXQIRXW

7EJIX]

(YVEFMPMX]

)EW]�XS�YWI

'SQJSVX

)JJIGXMZIRIWW

7IVZMGI�HIPMZIV]

6ITEMVW�WIVZMGMRK

4VSJIWWMSREP�WIVZMGI

*SPPS[�YT�WIVZMGIW
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6HFWLRQ�(��4XDOLW\�RI�OLIH�ZLWK�DOO�RI�\RXU�DVVLVWLYH�GHYLFH�V���H[FHSW�WKH�H6LJKW
GHYLFH�

(�� (DFK�ZRUG�RU�SKUDVH�EHORZ�GHVFULEHV�KRZ�XVLQJ�\RXU�FXUUHQW�DVVLVWLYH
GHYLFH�V��PD\�DIIHFW�\RX��WKLV�TXHVWLRQ�FRQFHUQV�DOO�RI�\RXU�DVVLVWLYH
GHYLFH�V���H[FHSW�WKH�H6LJKW�GHYLFH���6RPH�PD\�VHHP�XQXVXDO�EXW�LW�LV
LPSRUWDQW�WKDW�\RX�DQVZHU�HYHU\�RQH�RI�WKH����LWHPV��6R��IRU�HDFK
ZRUG�RU�SKUDVH�SOHDVH�VHOHFW�WKH�DSSURSULDWH�ER[�WR�VKRZ�KRZ�\RX�DUH
DIIHFWHG�E\�XVLQJ�\RXU�FXUUHQW�DVVLVWLYH�V�WHFKQRORJ\�LHV��7KH�ER[HV
DUH�JUDGXDWHG�IURP�������WKH�OHYHO�\RX�IHHO�DIIHFWHG�GHFUHDVHV��DQG
������WKH�OHYHO�\RX�IHHO�DIIHFWHG�LQFUHDVHV��

����XLI�PIZIP
]SY�JIIP
EJJIGXIH�MW
QMRMQEP �� �� � �� ��

����XLI�PIZIP
]SY�JIIP
EJJIGXIH�MW
QE\MQYQ

���'SQTIXIRGI

���,ETTMRIWW

���-RHITIRHIRGI

���%HIUYEG]

���'SRJYWMSR

���)JJMGMIRG]

���7IPJ�IWXIIQ

���4VSHYGXMZMX]

���7IGYVMX]

����*VYWXVEXMSR

����9WIJYPRIWW

����7IPJ�GSRJMHIRGI

����)\TIVXMWI

����7OMPPJYPRIWW

����;IPP�FIMRK

����'ETEFMPMX]

����5YEPMX]�SJ�PMJI

����4IVJSVQERGI
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����XLI�PIZIP
]SY�JIIP
EJJIGXIH�MW
QMRMQEP �� �� � �� ��

����XLI�PIZIP
]SY�JIIP
EJJIGXIH�MW
QE\MQYQ

����7IRWI�SJ�TS[IV

����7IRWI�SJ�GSRXVSP

����)QFEVVEWWQIRX

����;MPPMRKRIWW�XS�XEOI�GLERGIW

����%FMPMX]�XS�TEVXMGMTEXI

����)EKIVRIWW�XS�XV]�RI[�XLMRKW

����%FMPMX]�XS�EHETX�XS�XLI�EGXMZMXMIW�SJ�HEMP]
PMZMRK

����%FMPMX]�XS�XEOI�EHZERXEKI�SJ�STTSVXYRMXMIW

<RX�KDYH�QRZ�FRPSOHWHG�DOO�WKH�TXHVWLRQV�RI�WKLV�LQLWLDO�TXHVWLRQQDLUH��WKDQN�\RX�

3RZHUHG�E\�7&3')��ZZZ�WFSGI�RUJ�
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Supplementary S12: Follow-up Questionnaire for Study 3 

 

6HFWLRQ�$��+HDOWK�FRQGLWLRQ

$�� 1DPH�DQG�ILUVWQDPH
�

$�� $W�WKH�SUHVHQW�WLPH��ZRXOG�\RX�VD\�WKDW�\RXU�RYHUDOO�KHDOWK�LV�

�
)\GIPPIRX

:IV]�KSSH

+SSH

*EMV

4SSV

$�� 6LQFH�WKH�ODVW�TXHVWLRQQDLUH�HYDOXDWLRQ����SDVW�ZHHNV�RU���SDVW
PRQWKV���WR�ZKDW�H[WHQW�KDV�\RXU�RYHUDOO�KHDOWK�ZRUVHQHG"

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

$�� 6LQFH�WKH�ODVW�TXHVWLRQQDLUH�HYDOXDWLRQ��3OHDVH�FKRRVH�WKH�DSSURSULDWH
UHVSRQVH�IRU�HDFK�LWHP�

%PP�SJ�XLI
XMQI

1SWX�SJ
XLI�XMQI

%�KSSH
FMX�SJ�XLI
XMQI

7SQI�SJ
XLI�XMQI

2SRI�SJ
XLI�XMQI

(MH�]SY�LEZI�E�PSX�SJ�IRIVK]#

,EZI�]SY�FIIR�E�ZIV]�RIVZSYW�TIVWSR#

,EZI�]SY�JIPX�GEPQ�ERH�TIEGIJYP#

,EZI�]SY�JIPX�HS[RLIEVXIH�ERH�FPYI#

(MH�]SY�JIIP�[SVR�SYX#

(MH�]SY�JIIP�XMVIH#
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$�� 6LQFH�WKH�ODVW�TXHVWLRQQDLUH�HYDOXDWLRQ����SDVW�ZHHNV�RU���SDVW
PRQWKV���WR�ZKDW�H[WHQW�KDV�\RXU�YLVXDO�FRQGLWLRQ�ZRUVHQHG"

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

$�� $W�WKH�SUHVHQW�WLPH��ZRXOG�\RX�VD\�\RXU�H\HVLJKW�XVLQJ�ERWK�H\HV�ZLWK
\RXU�H6LJKW�GHYLFH�LV�

�
)\GIPPIRX

+SSH

*EMV

4SSV

:IV]�4SSV

'SQTPIXIP]�&PMRH

6HFWLRQ�%��4XDOLW\�RI�OLIH�DQG�ORZ�YLVLRQ
,EZI�XLI�WYFNIGX�ERW[IV�XLI�JSPPS[MRK�UYIWXMSRW�[MXL�XLI�JSPPS[MRK�VIWTSRWIW��238�HMJJMGYPX��13()6%8)0=�HMJJMGYPX�
)<86)1)0=�HMJJMGYPX��-14377-&0)��(SRɼX�HS�JSV�232�:-79%0�VIEWSRW

%�� 7KHVH�TXHVWLRQV�UHODWH�WR�UHDGLQJ�QHDU�YLVLRQ�DFWLYLWLHV��5HPHPEHU�LI
\RX�XVH�WKH�H6LJKW�GHYLFH�RU�DQ\�ORZ�YLVLRQ�DLGV�RU�DGDSWLYH�WHFKQLTXH
WR�DVVLVW�ZLWK�WKH�DFWLYLW\��SOHDVH�UHVSRQG�DV�WKRXJK�\RX�ZHUH�XVLQJ
WKH�GHYLFH�RU�WHFKQLTXH��+2:�',)),&8/7�,6�,7�72�

2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

6IEH�RI[WTETIV�LIEHPMRIW

6IEH�RI[WTETIV�SV�QEKE^MRI�EVXMGPIW

6IEH�QEMP

6IEH�QIRYW

6IEH�WQEPP�TVMRX�SR�TEGOEKI�PEFIPW

/IIT�]SYV�TPEGI�[LMPI�VIEHMRK

7II�TLSXSKVETLW

*MRH�WSQIXLMRK�SR�E�GVS[HIH�WLIPJ

-HIRXMJ]�QIHMGMRI



 

 328 

 

2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

-HIRXMJ]�QSRI]

8IPP�XMQI

%�� 7KHVH�TXHVWLRQV�UHODWH�WR�GLVWDQFH�YLVXDO�DFWLYLWLHV��5HPHPEHU�LI�\RX
XVH�WKH�H6LJKW�GHYLFH�RU�DQ\�ORZ�YLVLRQ�DLGV�RU�DGDSWLYH�WHFKQLTXH�WR
DVVLVW�ZLWK�WKH�DFWLYLW\��SOHDVH�UHVSRQG�DV�WKRXJK�\RX�ZHUH�XVLQJ�WKH
GHYLFH�RU�WHFKQLTXH��+2:�',)),&8/7�,6�,7�72�

2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

6IEH�WXVIIX�WMKRW�ERH�WXSVI�REQIW

6IEH�WMKRW��I\EQTPI��KVSGIV]�WXSVI�EMWPI

;EXGL�8:

6IEH�TVMRX�SR�8:

4PE]�XEFPI�ERH�GEVH�KEQIW

;SVO�SR�]SYV�JEZSVMXI�LSFF]

6IGSKRM^I�TISTPI�YT�GPSWI

6IGSKRM^I�TISTPI�JVSQ�EGVSWW�XLI�VSSQ

+S�XS�XLI�QSZMIW

+S�XS�WTIGXEXSV�IZIRXW

(S�]EVH�[SVO

%�� 7KHVH�TXHVWLRQV�DUH�DERXW�RWKHU�GDLO\�OLYLQJ�DFWLYLWLHV��5HPHPEHU�LI
\RX�XVH�WKH�H6LJKW�GHYLFH�RU�DQ\�ORZ�YLVLRQ�DLGV�RU�DGDSWLYH�WHFKQLTXH
WR�DVVLVW�ZLWK�WKH�DFWLYLW\��SOHDVH�UHVSRQG�DV�WKRXJK�\RX�ZHUH�XVLQJ
WKH�GHYLFH�RU�WHFKQLTXH��+2:�',)),&8/7�,6�,7�72�

2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

,ERHPI�JMRERGIW

1EOI�SYX�E�GLIGO

7MKR�]SYV�REQI

8EOI�E�QIWWEKI

1EXGL�GPSXLIW
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2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

4L]WMGEPP]�KIX�HVIWWIH

/IIT�]SYV�GPSXLIW�GPIER

-HIRXMJ]�JSSH�SR�E�TPEXI

*M\�E�WREGO

4VITEVI�QIEPW

9WI�ETTPMERGI�HMEPW

+VSSQ�]SYVWIPJ

)EX�ERH�HVMRO�RIEXP]

'PIER�XLI�LSYWI

%�� 7KH�ODVW�VHW�RI�TXHVWLRQV�GHDO�ZLWK�LVVXHV�RI�PRELOLW\��5HPHPEHU�LI
\RX�XVH�D�ORZ�YLVLRQ�GHYLFH�RU�DGDSWLYH�WHFKQLTXH��GLIIHUHQW�RI�WKH
H6LJKW�GHYLFH��WR�DVVLVW�ZLWK�WKH�DFWLYLW\��SOHDVH�UHVSRQG�DV�WKRXJK�\RX
ZHUH�XVLQJ�WKH�GHYLFH�RU�WHFKQLTXH��+2:�',)),&8/7�,6�,7�72

2SX
HMJJMGYPX

1SHIVEXIP]
HMJJMGYPX

)\XVIQIP]
HMJJMGYPX -QTSWWMFPI

(SRɼX�HS�JSV
RSR�ZMWYEP
VIEWSRW

+IX�EVSYRH�MRHSSVW�MR�TPEGIW�]SY�ORS[

+IX�EVSYRH�SYXHSSVW�MR�TPEGIW�]SY�ORS[

+IX�EVSYRH�MR�YRJEQMPMEV�TPEGIW

+S�HS[R�WXITW�MR�HMQ�PMKLX

+S�SYX�EX�RMKLX

+IX�EVSYRH�MR�E�GVS[H

%ZSMH�FYQTMRK�MRXS�XLMRKW

'VSWW�WXVIIX�EX�E�XVEJJMG�PMKLX

9WI�TYFPMG�XVERWTSVXEXMSR

*MRH�TYFPMG�VIWXVSSQW

4PE]�WTSVXW

%HNYWX�XS�FVMKLX�PMKLX
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6HFWLRQ�&��6DWLVIDFWLRQ�ZLWK�WKH�H6LJKW�GHYLFH
8LI�TYVTSWI�SJ�XLMW�TEVX�MW�XS�IZEPYEXI�LS[�WEXMWJMIH�]SY�EVI�[MXL�XLI�I7MKLX�HIZMGI�ERH�XLI�VIPEXIH�WIVZMGIW�]SY�VIGIMZIH��8LI
UYIWXMSRREMVI�GSRWMWXW�SJ����WEXMWJEGXMSR�MXIQW��*SV�IEGL�SJ�XLI����MXIQW��VEXI�]SYV�WEXMWJEGXMSR�[MXL�XLI�I7MKLX�HIZMGI�ERH�XLI
VIPEXIH�WIVZMGIW�]SY�VIGIMZIH�F]�YWMRK�XLI�JSPPS[MRK�WGEPI�KVEHYEXIH�JVSQ��RSX�WEXMWJMIH�EX�EPP��XS��ZIV]�WEXMWJMIH���4PIEWI�WIPIGX
XLI�JMIPH�XLEX�FIWX�HIWGVMFIW�]SYV�HIKVII�SJ�WEXMWJEGXMSR�[MXL�IEGL�SJ�XLI����MXIQW�
&�� 5HJDUGLQJ�WKH�H6LJKW�GHYLFH����+RZ�VDWLVILHG�DUH�\RX�ZLWK��3OHDVH

FKRRVH�WKH�DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP�
2SX

WEXMWJMIH�EX
EPP

2SX�ZIV]
WEXMWJMIH

1SVI�SV
PIWW

WEXMWJMIH
5YMXI
WEXMWJMIH

:IV]
WEXMWJMIH

XLI�HMQIRWMSRW��WM^I��LIMKLX��PIRKXL��[MHXL�SJ�]SYV�I7MKLX#

XLI�[IMKLX�SJ�]SYV�I7MKLX#

XLI�IEWI�MR�EHNYWXMRK��JM\MRK��JEWXIRMRK�XLI�TEVXW�SJ�]SYV�IWMKLX#

LS[�WEJI�ERH�WIGYVI�]SYV�I7MKLX�MW#

XLI�HYVEFMPMX]��IRHYVERGI��VIWMWXERGI�XS�[IEV�SJ�]SYV�I7MKLX#

LS[�IEW]�MX�MW�XS�YWI�]SYV�I7MKLX#

LS[�GSQJSVXEFPI�]SYV�I7MKLX�MW#

LS[�IJJIGXMZI�]SYV�I7MKLX�MW��XLI�HIKVII�XS�[LMGL�]SYV�HIZMGI
QIIXW�]SYV�RIIHW#

&�� 5HJDUGLQJ�VHUYLFHV����+RZ�VDWLVILHG�DUH�\RX�ZLWK��3OHDVH�FKRRVH�WKH
DSSURSULDWH�UHVSRQVH�IRU�HDFK�LWHP��

2SX
WEXMWJMIH�EX

EPP
2SX�ZIV]
WEXMWJMIH

1SVI�SV�PIWW
WEXMWJMIH
5YMXI
WEXMWJMIH

:IV]
WEXMWJMIH

XLI�WIVZMGI�HIPMZIV]�TVSKVEQ��TVSGIHYVIW��PIRKXL�SJ�XMQI�MR�[LMGL�]SY
SFXEMRIH�]SYV�I7MKLX#

XLI�VITEMVW�ERH�WIVZMGMRK��QEMRXIRERGI�TVSZMHIH�JSV�]SYV�I7MKLX#

XLI�UYEPMX]�SJ�XLI�TVSJIWWMSREP�WIVZMGIW��MRJSVQEXMSR��EXXIRXMSR�]SY�VIGIMZIH
JSV�YWMRK�]SYV�I7MKLX#

XLI�JSPPS[�YT�WIVZMGIW��GSRXMRYMRK�WYTTSVX�WIVZMGIW�VIGIMZIH�JSV�]SYV
I7MKLX#

&�� %HORZ�LV�WKH�OLVW�RI�WKH�VDPH����VDWLVIDFWLRQ�LWHPV��3/($6(�6(/(&7
7+(�7+5((�,7(06�WKDW�\RX�FRQVLGHU�WR�EH�WKH�PRVW�LPSRUWDQW�WR
\RX��3OHDVH�VHOHFW�WKH���ER[HV�RI�\RXU�FKRLFH�

(MQIRWMSRW

;IMKLX

%HNYWXQIRXW

7EJIX]

(YVEFMPMX]

)EW]�XS�YWI
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'SQJSVX

)JJIGXMZIRIWW

7IVZMGI�HIPMZIV]

6ITEMVW�WIVZMGMRK

4VSJIWWMSREP�WIVZMGI

*SPPS[�YT�WIVZMGIW

6HFWLRQ�'��4XDOLW\�RI�OLIH�DQG�WKH�H6LJKW�GHYLFH

'�� (DFK�ZRUG�RU�SKUDVH�EHORZ�GHVFULEHV�KRZ�XVLQJ�WKH�H6LJKW�GHYLFH�
6RPH�PD\�VHHP�XQXVXDO�EXW�LW�LV�LPSRUWDQW�WKDW�\RX�DQVZHU�HYHU\�RQH
RI�WKH����LWHPV��6R��IRU�HDFK�ZRUG�RU�SKUDVH�SOHDVH�VHOHFW�WKH
DSSURSULDWH�ER[�WR�VKRZ�KRZ�\RX�DUH�DIIHFWHG�E\�XVLQJ�WKH�H6LJKW
GHYLFH��7KH�ER[HV�DUH�JUDGXDWHG�IURP�������WKH�OHYHO�\RX�IHHO�DIIHFWHG
GHFUHDVHV��DQG�������WKH�OHYHO�\RX�IHHO�DIIHFWHG�LQFUHDVHV��

����XLI�PIZIP
]SY�JIIP
EJJIGXIH�MW
QMRMQEP �� �� � �� ��

����XLI�PIZIP
]SY�JIIP
EJJIGXIH�MW
QE\MQYQ

���'SQTIXIRGI

���,ETTMRIWW

���-RHITIRHIRGI

���%HIUYEG]

���'SRJYWMSR

���)JJMGMIRG]

���7IPJ�IWXIIQ

���4VSHYGXMZMX]

���7IGYVMX]

����*VYWXVEXMSR

����9WIJYPRIWW

����7IPJ�GSRJMHIRGI

����)\TIVXMWI

����7OMPPJYPRIWW
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����XLI�PIZIP
]SY�JIIP
EJJIGXIH�MW
QMRMQEP �� �� � �� ��

����XLI�PIZIP
]SY�JIIP
EJJIGXIH�MW
QE\MQYQ

����;IPP�FIMRK

����'ETEFMPMX]

����5YEPMX]�SJ�PMJI

����4IVJSVQERGI

����7IRWI�SJ�TS[IV

����7IRWI�SJ�GSRXVSP

����)QFEVVEWWQIRX

����;MPPMRKRIWW�XS�XEOI�GLERGIW

����%FMPMX]�XS�TEVXMGMTEXI

����)EKIVRIWW�XS�XV]�RI[�XLMRKW

����%FMPMX]�XS�EHETX�XS�XLI�EGXMZMXMIW�SJ�HEMP]
PMZMRK

����%FMPMX]�XS�XEOI�EHZERXEKI�SJ�STTSVXYRMXMIW

6HFWLRQ�(��(OHPHQWV�IHOW�ZLWK�WKH�H6LJKW�GHYLFH

(�� +RZ�PXFK�LV�HDFK�RI�WKH�IROORZLQJ�V\PSWRPV�DIIHFWLQJ�\RX�ZKLOH�RU
MXVW�DIWHU�XVLQJ�WKH�H6LJKW"

2SRI 7PMKLX 1SHIVEXI 7IZIVI

+IRIVEP�HMWGSQJSVX

*EXMKYI

,IEHEGLI

)]I�WXVEMR

(MJJMGYPX]�JSGYWMRK

7EPMZEXMSR�MRGVIEWMRK

7[IEXMRK

2EYWIE
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2SRI 7PMKLX 1SHIVEXI 7IZIVI

(MJJMGYPX]�GSRGIRXVEXMRK

n�*YPPRIWW�SJ�XLI�,IEH�~

&PYVVIH�ZMWMSR

(M^^MRIWW�[MXL�I]IW�STIR

(M^^MRIWW�[MXL�I]IW�GPSWIH

:IVXMKS��E�PSWW�SJ�SVMIRXEXMSR�[MXL�VIWTIGX�XS�ZIVXMGEP�YTVMKLX

7XSQEGL�E[EVIRIWW��E�JIIPMRK�SJ�HMWGSQJSVX�[LMGL�MW�NYWX�WLSVX�SJ�REYWIE

0EWX

&YVTMRK

6HFWLRQ�)��<RX�DQG�\RXU�H6LJKW�GHYLFH

)�� :KDW�LV�\RXU�IUHTXHQF\�RI�XWLOL]DWLRQ�RI�\RXU�H6LJKW�GHYLFH"

�
)ZIV]HE]

7IZIVEP�XMQI�E�[IIO

3RGI�E�[IIO

7IZIVEP�XMQI�E�QSRXL

3RGI�E�QSRXL

0IWW�XLER�SRGI�E�QSRXL

)�� :KDW�LV�WKH�DYHUDJH�FRQVHFXWLYH�WLPH�RI�\RXU�H6LJKW�GHYLFH
XWLOL]DWLRQ"

�
0IWW�XLER�LEPJ�ER�LSYV

&IX[IIR����QMRYXIW�ERH���LSYV

&IX[IIR���ERH���LSYVW

&IX[IIR���ERH���LSYVW

1SVI�XLER���LSYVW



 

 334 

 

)�� :KHQ�GLG�\RX�XVH�\RXU�H6LJKW�GHYLFH�WKH�ODVW�WLPH"

�
8SHE]

0IWW�XLER�E�[IIO�EKS

(YVMRK�XLI�TEWX���[IIOW

&IX[IIR���ERH���QSRXLW�EKS

1SVI�XLER���QSRXLW�EKS

)�� ,I�\RX�GLG�QRW�XVH�LW�EHWZHHQ���DQG���PRQWKV�RU�IRU�PRUH�WKDQ��
PRQWKV��SOHDVH�H[SODLQ�ZK\�LQ�WKH�ER[�EHORZ"
�

)�� :KDW�LV�WKH�QDWXUH�RI�WDVNV�IRU�ZKLFK�WKH�H6LJKW�GHYLFH�LV�DFWXDOO\
XVHG"

�
;EXGLMRK�8:

6IEHMRK�FSSOW��2I[WTETIV�TVMRX��8]TIH�PIXXIVཟ

7LSTTMRK

+IXXMRK�EVSYRH

9WMRK�Q]�GSQTYXIV

;EXGLMRK�IZIRXW��WTSVX��GLYVGL��XLIEXVI��IXGཟ

'SSOMRK

4IVWSREP�GEVI��[EWLMRK��QEOIYT��IXGཟ

7SGMEPM^MRK�[MXL�SXLIVW

1IIXMRKW��GPEWWVSSQW��IXGཟ

-�HS�RSX�YWI�Q]�I7MKLX�HIZMGI�ER]QSVI�

3XLIV

3XLIV
�
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)�� :KDW�DUH�WKH�PRVW�HIIHFWLYH�DFWLYLWLHV�IRU�ZKLFK�\RX�XVH�WKH�H6LJKW
GHYLFH"��\RX�QHHG�WR�ZULWH�LQ�WKH�ER[�EHORZ�
�

)�� )RU�ZKLFK�DFWLYLWLHV�LV�WKH�H6LJKW�GHYLFH�QRW�HIIHFWLYH�RU�XVHIXO"��\RX
QHHG�WR�ZULWH�LQ�WKH�ER[�EHORZ�
�

)�� :KDW�DFWLYLWLHV�DUH�\RX�GLVDSSRLQWHG�WKH�H6LJKW�GHYLFH�GRHV�QRW�KHOS
\RX�DFFRPSOLVK"��\RX�QHHG�WR�ZULWH�LQ�WKH�ER[�EHORZ�
�

6HFWLRQ�*��<RXU�FKDUDFWHULVWLFV

*�� +DYH�\RX�HYHU�XVHG�DQ�HOHFWURQLF�YLGHR�PDJQLILHU�RWKHU�WKDQ
HOHFWURQLF�H\HZHDU��KHDG�PRXQWHG�GLVSOD\�"

�
=IW

2S

*�� +DYH�\RX�HYHU�XVHG�DQRWKHU�W\SH�RI�HOHFWURQLF�H\HZHDU��KHDG�PRXQWHG
GLVSOD\��RWKHU�WKDQ�WKH�H6LJKW�GHYLFH"

�
=IW

2S

*�� ,I�\RX�KDYH�XVHG�DQRWKHU�W\SH�RI�HOHFWURQLF�H\HZHDU��KHDG�PRXQWHG
GLVSOD\��RWKHU�WKDQ�WKH�H6LJKW�GHYLFH��SOHDVH�LQGLFDWH��\RX�QHHG�WR
ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ��

;LMGL�SRI�W#

,S[�SJXIR#
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;L]�HMH�]SY�WXST�XS�YWI�MX#

*�� 'R�\RX�FXUUHQWO\�XVH�VHYHUDO�ORZ�YLVLRQ�DLGV"

�
=IW

2S

*�� ,I�\RXU�DUH�XVLQJ�VHYHUDO�ORZ�YLVLRQ�DLGV��SOHDVH�LQGLFDWH�ZKLFK�
8EFPI�XST�ZMHIS�QEKRMJMIV

,ERH�LIPH�ZMHIS�QEKRMJMIV

1EKRMJMIV�WSJX[EVI

7TIGMEP�KPEWWIW

,ERH�LIPH�XIPIWGSTI�JSV�HMWXERGI

,ERH�LIPH�STXMGEP�QEKRMJMIV�JSV�VIEHMRK

7QEVXTLSRI�SV�XEFPIX�GSQTYXIV�EW�PS[�ZMWMSR�EMH

'ERI

3XLIV

3XLIV
�

*�� 7R�ZKDW�H[WHQW�KDYH�\RX�DGDSWHG�WR�\RXU�YLVXDO�KDQGLFDS"

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

*�� 'R�\RX�HQMR\�XVLQJ�WKH�H6LJKW�GHYLFH"

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMXI�E�FMX

)\XVIQIP]
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*�� 5HJDUGLQJ�WKH�SUHYLRXV�TXHVWLRQ��H[SODLQ�ZK\"��\RX�QHHG�WR�ZULWH�LQ
WKH�ER[�EHORZ���2SWLRQDO�
�

*�� 7R�ZKDW�H[WHQW�KDYH�\RX�EHHQ�GLVDSSRLQWHG�XVLQJ�WKH�H6LJKW�GHYLFH"

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

*��� 5HJDUGLQJ�WKH�SUHYLRXV�TXHVWLRQ��SOHDVH�H[SODLQ�ZK\"��\RX�QHHG�WR
ZULWH�LQ�WKH�ER[�EHORZ���2SWLRQDO�
�

*��� ,Q�JHQHUDO��WR�ZKDW�H[WHQW�GR�\RX�WKLQN�WKH�H6LJKW�LV�ULJKW�IRU�\RX"

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

*��� 7R�ZKDW�H[WHQW�GR�\RX�WKLQN�\RX�KDYH�WKH�DELOLW\�WR�FRQWURO�\RXU�XVDJH
RI�WKH�H6LJKW"

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]
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*��� +RZ�GLG�\RX�ILQDQFH�WKH�H6LJKW�GHYLFH"
7IPJ�TE]�SV�*EQMP]

(SREXMSR��GVS[H�JSYRHMRK��EWWSGMEXMSR

4YFPMG�KSZIVRQIRX

&SVVS[IH

6IRXIH

3XLIV��TPIEWI�MRHMGEXI��

3XLIV

3XLIV
�

6HFWLRQ�+��H6LJKW�XVH�FKDQJHV

+�� 7R�ZKDW�H[WHQW�GR�\RX�FRQVLGHU�\RX�KDYH�LQWHJUDWHG�WKH�H6LJKW�GHYLFH
LQWR�\RXU�OLIH"

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

+�� +DYH�\RX�KDYH�FRPSOHWHO\�VWRSSHG�XVLQJ�WKH�H6LJKW�GHYLFH"

�
=IW

2S

+�� ,I�\RX�KDYH�FRPSOHWHO\�VWRSSHG�XVLQJ�WKH�H6LJKW�GHYLFH��SOHDVH�ZULWH�LQ
WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ�

7MRGI�[LIR#

;LEX�EVI�XLI�VIEWSRW#��STXMSREP



 

 339 

 

+�� 2YHUDOO��GR�\RX�QRZ�XVH�WKH�H6LJKW�GHYLFH�PRUH�RU�OHVV�WKDQ�DW�WKH
EHJLQQLQJ"

�
1SVI

7EQI

0IWW

+�� ,I�\RX�QRZ�XVH�WKH�H6LJKW�GHYLFH�OHVV�WKDQ�DW�WKH�EHJLQQLQJ��SOHDVH
ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ�

7MRGI�[LIR#

;LEX�EVI�XLI�VIEWSRW#��STXMSREP

+�� +DYH�\RX�UHGXFHG�XVLQJ�WKH�H6LJKW�GHYLFH�IRU�FHUWDLQ�WDVNV"

�
=IW

2S

+�� ,I�\RX�KDYH�UHGXFHG�XVLQJ�WKH�H6LJKW�GHYLFH�IRU�FHUWDLQ�WDVNV��SOHDVH
ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ�

*SV�[LMGL�SRI#

7MRGI�[LIR#

;LEX�EVI�XLI�VIEWSRW#��STXMSREP

+�� +DYH�\RX�VWRSSHG�XVLQJ�WKH�H6LJKW�GHYLFH�IRU�FHUWDLQ�WDVNV"

�
=IW

2S

+�� ,I�\RX�KDYH�VWRSSHG�XVLQJ�WKH�H6LJKW�GHYLFH�IRU�FHUWDLQ�WDVNV��SOHDVH
ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ��

*SV�[LMGL�SRI#

7MRGI�[LIR#

;LEX�EVI�XLI�VIEWSRW#��STXMSREP

+��� 'R�\RX�XVH�WKH�H6LJKW�GHYLFH�IRU�QHZ�WDVNV�WKDW�\RX�GLG�QRW�H[SHFW
EHIRUH�EX\LQJ"

�
=IW

2S

+��� ,I�\RX�XVH�WKH�H6LJKW�GHYLFH�IRU�QHZ�WDVNV�WKDW�\RX�GLG�QRW�H[SHFW
EHIRUH�EX\LQJ��SOHDVH�ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ�

;LMGL�SRI#

7MRGI�[LIR#

;LEX�EVI�XLI�VIEWSRW�MJ�ER]#
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6HFWLRQ�,��6RFLDO�DQG�SK\VLFDO�HQYLURQPHQW

,�� :KR�PDGH�WKH�FKRLFH�WR�EX\�UHQW�\RXU�H6LJKW�GHYLFH"
=SYVWIPJ

*EQMP]��JVMIRHW

'PMRMGMER��3TLXLEPQSPSKMWX��3TXSQIXVMWX��7TIGMEPMWX�MR�PS[�ZMWMSRཟ

3XLIV

3XLIV
�

,�� 'R�\RXU�IDPLO\�RU�IULHQGV�HQFRXUDJH�\RX�WR�ZHDU�WKH�H6LJKW�GHYLFH"

�
%PP�SJ�XLI�XMQI

1SWX�SJ�XLI�XMQI

%�KSSH�FMX�SJ�XLI�XMQI

7SQI�SJ�XLI�XMQI

%�PMXXPI�SJ�XLI�XMQI

2SRI�SJ�XLI�XMQI

,�� 'RHV�\RXU�IDPLO\�KHOS�\RX�WR�FDUU\�RXW�DFWLYLWLHV�RI�GDLO\�OLYLQJ"

�
%PP�SJ�XLI�XMQI

1SWX�SJ�XLI�XMQI

%�KSSH�FMX�SJ�XLI�XMQI

7SQI�SJ�XLI�XMQI

%�PMXXPI�SJ�XLI�XMQI

2SRI�SJ�XLI�XMQI
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,�� 7R�ZKDW�H[WHQW�GR�\RX�WKLQN�WKDW�WKH�PDMRULW\�RI�SHRSOH�WKDW�DUH�FORVH
WR�\RX�WKLQN�\RX�VKRXOG�XVH�WKH�H6LJKW"

�
2SX�EX�EPP

7PMKLXP]

1SHIVEXIP]

5YMX�E�FMX

)\XVIQIP]

,�� +DYH�HOHPHQWV�LQ�WKH�SK\VLFDO�HQYLURQPHQW��DUFKLWHFWXUH�
LQIUDVWUXFWXUH��SXEOLF�WUDQVSRUWV��URDG�VLJQV�����HYHU�LQIOXHQFHG�\RXU
XVH�RI�H6LJKW"

�
=IW

2S

,�� ,I�\RX�KDYH�HOHPHQWV�LQ�WKH�SK\VLFDO�HQYLURQPHQW�WKDW�KDYH�HYHU
LQIOXHQFHG�\RXU�XVH�RI�H6LJKW��SOHDVH�ZULWH�ZKLFK�RQH�LQ�WKH�ER[
EHORZ�
�

,�� +DYH�\RX�HYHU�IHOW�D�UHDFWLRQ�IURP�SHRSOH�DURXQG�\RX�WRZDUGV�\RXU
H6LJKW�GHYLFH"

�
=IW

2S

,�� ,I�\RX�KDYH�HYHU�IHOW�D�UHDFWLRQ�IURP�SHRSOH�DURXQG�\RX�WRZDUGV�\RXU
H6LJKW�GHYLFH��SOHDVH�ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ�

8LI�X]TI�SJ�VIEGXMSR#

,EW�XLMW�VIEGXMSR�PIH�XS�E�GLERKI�MR�XLI�YWI�SJ�]SYV�I7MKLX�MR�E�WSGMEP�WIXXMRK#

,�� +DYH�VWUDQJHUV�HYHU�DVNHG�\RX�DERXW�\RXU�H6LJKW�GHYLFH"

�
=IW

2S

,��� ,I�\HV��SOHDVH�ZULWH�LQ�WKH�ER[�IROORZLQJ�HDFK�TXHVWLRQ�
-J�MX�[EW�E�TSWMXMZI�SV�RIKEXMZI�VIWTSRWI#

;LEX�[IVI�XLIMV�ERH�]SYV�VIEGXMSRW#
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6HFWLRQ�-��7UDLQLQJ�DQG�,QWHUYHQWLRQ

-�� +DYH�\RX�UHFHLYHG�YLVLRQ�UHKDELOLWDWLRQ�VHUYLFHV�EHIRUH�SDUWLFLSDWLQJ
WR�WKLV�VWXG\"

�
=IW

2S

-�� :KR�LQWURGXFHG�\RX�WR�WKH�H6LJKW�GHYLFH"
'PMRMGMER��3TLXLEPQSPSKMWX��3TXSQIXVMWX��7TIGMEPMWX�MR�PS[�ZMWMSRཟ

*EQMP]�SV�JVMIRHW

%HZIVXMWMRK��WSGMEP�QIHME

%WWSGMEXMSRW

3XLIV

3XLIV
�

-�� :RXOG�\RX�KDYH�SUHIHUHG�LW�WR�EH�DQRWKHU�SHUVRQ"

�
=IW

2S

-�� ,I�\RX�ZRXOG�KDYH�SUHIHUHG�LW�WR�EH�DQRWKHU�SHUVRQ��SOHDVH�LQGLFDWH
ZKR"

'PMRMGMER��3TLXLEPQSPSKMWX��3TXSQIXVMWX��7TIGMEPMWX�MR�PS[�ZMWMSRཟ

*EQMP]�SV�JVMIRHW

%HZIVXMWMRK��WSGMEP�QIHME

%WWSGMEXMSRW

3XLIV

3XLIV
�
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-�� ,I�\RX�ZRXOG�\RX�KDYH�SUHIHUHG�LW�WR�EH�DQRWKHU�SHUVRQ��ZKDW�DUH�WKH
UHDVRQV"��SOHDVH�ZULWH�LQ�WKH�ER[�EHORZ���RSWLRQDO�
�

-�� 5HJDUGLQJ�WKH�WUDLQLQJ�SURJUDP�SURSRVHG�E\�H6LJKW��H6NLOOV���WR�ZKDW
H[WHQW�ZRXOG�\RX�FRQVLGHU�LW�KHOSIXO"

�
:IV]�YWIJYP

1SHIVEXIP]�YWIJYP

7PMKLXP]�YWIJYP

2SX�YWIJYP

-�� 5HJDUGLQJ�WKH�WUDLQLQJ�SURJUDP�SURSRVHG�E\�H6LJKW��H6NLOOV���DUH�\RX
VDWLVILHG�ZLWK�WKLV�WUDLQLQJ�SURJUDP"

�
:IV]�WEXMWJMIH

7EXMWJMIH

1SHIVEXIP]�WEXMWJMIH

2SX�WEXMWJMIH�EX�EPP

-�� +DYH�\RX�FRPSOHWHG�WKH�WUDLQLQJ�SURJUDP��H6NLOOV�"

�
)RXMVIP]

,EPJ

1SVI�XLER�XLI�LEPJ

2SX�EX�EPP

-�� :KR�RU�ZKDW�FRQWULEXWHG�WKH�PRVW�WR�\RXU�WUDLQLQJ��SOHDVH�ZULWH�WKH
UHDVRQV�LI�DQ\�LQ�WKH�ER[HV�IROORZLQJ�WKH�LWHPV"

=SYVWIPJ

0S[�ZMWMSR�XLIVETMWX��F]�XIPI�VIEHETXEXMSR�MJ�ER]

4VSJIWWMSREP�JVSQ�I7MKLX

I7OMPPW�TVSKVEQ�JVSQ�I7MKLX

*EQMP]

*VMIRHW

3XLIV��TPIEWI�MRHMGEXI��
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-��� ,GHDOO\��ZKR�RU�ZKDW�VKRXOG�KDYH�FRQWULEXWHG�WKH�PRVW�WR�\RXU
WUDLQLQJ��SOHDVH�ZULWH�WKH�UHDVRQV�LI�DQ\�LQ�WKH�ER[HV�IROORZLQJ�WKH
LWHPV"

=SYVWIPJ

0S[�ZMWMSR�XLIVETMWX��F]�XIPI�VIEHETXEXMSR�MJ�ER]

4VSJIWWMSREP�JVSQ�I7MKLX

I7OMPPW�TVSKVEQ�JVSQ�I7MKLX

*EQMP]

*VMIRHW

3XLIV��TPIEWI�MRHMGEXI��

2S�ERW[IV

-��� $UH�\RX�VDWLVILHG�ZLWK�WKH�H6LJKW�GHYLFH�IROORZ�XS�VHUYLFH"

�
%PP�SJ�XLI�XMQI

1SWX�SJ�XLI�XMQI

%�KSSH�FMX�SJ�XLI�XMQI

7SQI�SJ�XLI�XMQI

%�PMXXPI�SJ�XLI�XMQI

2SRI�SJ�XLI�XMQI

<RX�KDYH�QRZ�FRPSOHWHG�DOO�WKH�TXHVWLRQV�RI�WKLV�IROORZ�XS�TXHVWLRQQDLUH��WKDQN�\RX�

3RZHUHG�E\�7&3')��ZZZ�WFSGI�RUJ�
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Supplementary S13: Participants’ Ratings of Telerehabilitation 

 

  

Participants’ Ratings of Telerehabilitation 
 
 
 
Please indicate to which level you agree with the following statements: 
 
1.I am comfortable with receiving tele-rehabilitation training. 
 

Strongly agree,      Somewhat agree,      Somewhat disagree,      Strongly disagree 
 
2.The training through videoconferencing took a lot of time compared to other in-person low 
vision rehabilitation services. 
 

Strongly agree,      Somewhat agree,      Somewhat disagree,      Strongly disagree 
Non applicable 

 
3.The training through videoconferencing took a lot of effort compared to other in-person low 
vision rehabilitation services. 
 

Strongly agree,      Somewhat agree,      Somewhat disagree,      Strongly disagree 
Non applicable 

 
4.The training through the videoconferencing allowed me to better accomplish my goals 
compared to other in-person low vision rehabilitation services.  

Strongly agree,      Somewhat agree,      Somewhat disagree,      Strongly disagree 
Non applicable 

 
5. I would be interested in using telerehabilitation again if my visual needs change in the future. 

Strongly agree,      Somewhat agree,      Somewhat disagree,      Strongly disagree  
 
6. I am satisfied with receiving low vision rehabilitation training via videoconferencing? 

Strongly agree,      Somewhat agree,      Somewhat disagree,      Strongly disagree 
 
7. Is there anything else we did not ask you that you wish you would have asked you regarding 
your low vision rehabilitation training? 
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Supplementary S14: Therapist’s Ratings of Telerehabilitation 

 

  

 
Low vision therapist’s Ratings of Telerehabilitation 

 
 
 
To complete for each participant  
 
 
 
 
1. While participant use their eSight Eyewear, how it is difficult for you to evaluate: 
 
Moderate difficulty, Little difficulty, No difficulty 
 
-Working distance 
 
-Illumination 

 
-Reading speed 
 
-Reading accuracy 
 
 
2. Training that you provided was helpful to improve eSight Eyewear use. 
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Supplementary S15: Additional graphs for Study 3 
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Supplementary Tables S16: Mixed-effect model analyses  

 

LINEAR MIXED-EFFECT MODEL ANALYSES 
 

 
QUEST  
 
Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
QUEST score ~ 1 + Group + Consumer type + Time + Group :Consumer type + Group :Time + Consumer 
type:Time + Group :Consumer type:Time+( 1 | Subjects )  

AIC  1271.4770  
R-squared 
Marginal  0.0787  

R-squared 
Conditional  0.2665  

	
	
Fixed	Effect	Omnibus	tests	
            F Num df Den df p 

Group   0.2482  1  56.4  0.620  
Consumer type  0.0276  1  56.4  0.869  
Time  3.1413  3  130.6  0.028  
Group ✻ Consumer type  1.4704  1  56.4  0.230  
Group ✻ Time  0.0735  3  130.6  0.974  
Consumer type ✻ Time  1.5152  3  130.6  0.214  
Group ✻ Consumer type ✻ Time  0.2279  3  130.6  0.877  

Note. Satterthwaite method for degrees of freedom 
 
 

Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

0  -  2  -3.375  1.72  -1.966  122  0.309  
0  -  3  -5.630  2.01  -2.802  135  0.035  
0  -  6  -4.267  2.02  -2.114  135  0.218  
2  -  3  -2.255  2.03  -1.113  133  1.000  
2  -  6  -0.893  2.04  -0.439  133  1.000  
3  -  6  1.362  2.21  0.616  120  1.000  
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PIADS 

Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
PIADS score ~ 1 + Group + Consumer type + Time + Group :Consumer type + Group :Time + Consumer 
type:Time + Group :Consumer type:Time+( 1 | Subjects )  

AIC  1663.379  
R-squared 
Marginal  0.115  

R-squared 
Conditional  0.367  

	
	
Fixed Effect Omnibus tests 

            F Num df Den df p 

Group   0.3457  1  57.5  0.559  
Consumer type  5.0429  1  57.5  0.029  
Time  2.8266  3  129.2  0.041  
Group ✻ Consumer type  0.0608  1  57.5  0.806  
Group ✻ Time  0.2523  3  129.2  0.860  
Consumer type ✻ Time  1.7913  3  129.2  0.152  
Group ✻ Consumer type ✻ Time  0.3834  3  129.2  0.765  

Note. Satterthwaite method for degrees of freedom 

 	
	
Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

0  -  2  -11.092  5.26  -2.107  121  0.223  
0  -  3  -14.833  6.19  -2.395  133  0.108  
0  -  6  -14.082  6.22  -2.263  133  0.152  
2  -  3  -3.742  6.24  -0.600  131  1.000  
2  -  6  -2.990  6.27  -0.477  131  1.000  
3  -  6  0.752  6.77  0.111  119  1.000  
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PIADS subscore Competency 

Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
PIADS subscore Competency ~ 1 + Group + Time + Consumer type + Group :Time + Group :Consumer 
type + Time:Consumer type + Group :Time:Consumer type+( 1 | Subjects )  

AIC  1439.124  
R-squared 
Marginal  0.107  

R-squared 
Conditional  0.309  

 	
	
Fixed Effect Omnibus tests 

            F Num df Den df p 

Group   0.4440  1  54.9  0.508  
Time  1.5952  3  129.9  0.194  
Consumer type  6.3542  1  54.9  0.015  
Group ✻ Time  0.2839  3  129.9  0.837  
Group ✻ Consumer type  3.05e-5  1  54.9  0.996  
Time ✻ Consumer type  1.9618  3  129.9  0.123  
Group ✻ Time ✻ Consumer type  0.0885  3  129.9  0.966  

Note. Satterthwaite method for degrees of freedom 

  
 

Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

0  -  2  -2.76  2.72  -1.016  123  1.000  
0  -  3  -4.65  3.08  -1.511  133  0.799  
0  -  6  -6.55  3.20  -2.047  135  0.256  
2  -  3  -1.89  3.11  -0.610  131  1.000  
2  -  6  -3.79  3.22  -1.174  132  1.000  
3  -  6  -1.89  3.43  -0.551  122  1.000  
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PIADS subscore Adaptability 

Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
PIADS subscore Adaptability ~ 1 + Group + Time + Consumer type + Group :Time + Group :Consumer 
type + Time:Consumer type + Group :Time:Consumer type+( 1 | Subjects )  

AIC  1251.315  
R-squared 
Marginal  0.108  

R-squared 
Conditional  0.289  

 

 

Fixed Effect Omnibus tests 

            F Num df Den df p 

Group   3.5716  1  56.7  0.064  
Time  1.7981  3  132.0  0.151  
Consumer type  6.6349  1  56.7  0.013  
Group ✻ Time  0.6276  3  132.0  0.598  
Group ✻ Consumer type  0.0593  1  56.7  0.809  
Time ✻ Consumer type  0.0927  3  132.0  0.964  
Group ✻ Time ✻ Consumer type  0.2485  3  132.0  0.862  

Note. Satterthwaite method for degrees of freedom 

 

  

Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

0  -  2  -3.644  1.58  -2.302  123  0.138  
0  -  3  -2.076  1.79  -1.158  133  1.000  
0  -  6  -1.461  1.86  -0.785  135  1.000  
2  -  3  1.568  1.81  0.867  131  1.000  
2  -  6  2.183  1.88  1.164  133  1.000  
3  -  6  0.615  2.00  0.308  123  1.000  
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PIADS subscore Self-esteem 

Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
PIADS subscore Self-esteem ~ 1 + Group + Time + Consumer type + Group :Time + Group :Consumer 
type + Time:Consumer type + Group :Time:Consumer type+( 1 | Subjects )  

AIC  1276.8715  
R-squared 
Marginal  0.0739  

R-squared 
Conditional  0.3742  

 

Fixed Effect Omnibus tests 

            F Num df Den df p 

Group   5.46e-5  1  57.5  0.994  
Time  1.6872  3  129.5  0.173  
Consumer type  3.5558  1  57.5  0.064  
Group ✻ Time  0.3662  3  129.5  0.778  
Group ✻ Consumer type  0.0321  1  57.5  0.858  
Time ✻ Consumer type  0.8307  3  129.5  0.479  
Group ✻ Time ✻ Consumer type  0.0850  3  129.5  0.968  

Note. Satterthwaite method for degrees of freedom 

 

 

Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

0  -  2  -2.753  1.63  -1.693  122  0.558  
0  -  3  -2.064  1.85  -1.114  131  1.000  
0  -  6  -3.937  1.92  -2.045  132  0.257  
2  -  3  0.689  1.87  0.369  129  1.000  
2  -  6  -1.183  1.94  -0.611  130  1.000  
3  -  6  -1.872  2.05  -0.912  121  1.000  
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VA	LV	VFQ	48	Visual	abilities 

Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
Visual Ability ~ 1 + Group + Time + Consumer type + Group :Time + Group :Consumer type + 
Time:Consumer type + Group :Time:Consumer type+( 1 | Subjects )  

AIC  461.416  
R-squared 
Marginal  0.315  

R-squared 
Conditional  0.691  

 

Fixed Effect Omnibus tests 

            F Num df Den df p 

Group   0.546  1  57.6  0.463  
Time  32.538  3  124.2  < .001  
Consumer type  4.815  1  57.6  0.032  
Group ✻ Time  0.497  3  124.2  0.685  
Group ✻ Consumer type  0.790  1  57.6  0.378  
Time ✻ Consumer type  1.726  3  124.2  0.165  
Group ✻ Time ✻ Consumer type  0.627  3  124.2  0.599  

Note. Satterthwaite method for degrees of freedom 

 

 

Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

0  -  2  -1.1007  0.137  -8.025  120  < .001  
0  -  3  -1.2215  0.163  -7.472  126  < .001  
0  -  6  -1.2499  0.164  -7.607  126  < .001  
2  -  3  -0.1208  0.164  -0.736  124  1.000  
2  -  6  -0.1492  0.165  -0.904  124  1.000  
3  -  6  -0.0284  0.176  -0.162  118  1.000  
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VA LV VFQ 48 reading subscore 

 

Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
Reading ~ 1 + Group + Time + Consumer type + Group :Time + Group :Consumer type + 
Time:Consumer type + Group :Time:Consumer type+( 1 | Subjects )  

AIC  662.904  
R-squared 
Marginal  0.298  

R-squared 
Conditional  0.643  

 

Fixed Effect Omnibus tests 

            F Num df Den df p 

Group   2.069  1  58.6  0.156  
Time  26.581  3  124.2  < .001  
Consumer type  2.611  1  58.6  0.112  
Group ✻ Time  0.383  3  124.2  0.766  
Group ✻ Consumer type  2.881  1  58.6  0.095  
Time ✻ Consumer type  1.615  3  124.2  0.189  
Group ✻ Time ✻ Consumer type  0.332  3  124.2  0.802  

Note. Satterthwaite method for degrees of freedom 

 

 

Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

0  -  2  -1.9729  0.258  -7.6593  119  < .001  
0  -  3  -1.9949  0.306  -6.5125  126  < .001  
0  -  6  -2.0618  0.324  -6.3650  127  < .001  
2  -  3  -0.0220  0.308  -0.0715  125  1.000  
2  -  6  -0.0889  0.325  -0.2733  125  1.000  
3  -  6  -0.0669  0.345  -0.1937  118  1.000  
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VA LV VFQ 48 visual information subscore 

 

Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
Visual Information ~ 1 + Group + Time + Consumer type + Group :Time + Group :Consumer type + 
Time:Consumer type + Group :Time:Consumer type+( 1 | Subjects )  

AIC  489.159  
R-squared 
Marginal  0.300  

R-squared 
Conditional  0.688  

 

Fixed Effect Omnibus tests 

            F Num df Den df p 

Group   0.482  1  57.7  0.490  
Time  31.934  3  124.3  < .001  
Consumer type  3.701  1  57.7  0.059  
Group ✻ Time  0.420  3  124.3  0.739  
Group ✻ Consumer type  1.733  1  57.7  0.193  
Time ✻ Consumer type  1.598  3  124.3  0.193  
Group ✻ Time ✻ Consumer type  0.972  3  124.3  0.408  

Note. Satterthwaite method for degrees of freedom 

 

 

Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

0  -  2  -1.1823  0.148  -7.962  120  < .001  
0  -  3  -1.2369  0.177  -6.987  126  < .001  
0  -  6  -1.3974  0.178  -7.854  126  < .001  
2  -  3  -0.0546  0.178  -0.307  124  1.000  
2  -  6  -0.2151  0.179  -1.204  124  1.000  
3  -  6  -0.1605  0.190  -0.844  118  1.000  
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VA LV VFQ 48 visual motor subscore 

 

Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
Visual Motor ~ 1 + Group + Time + Consumer type + Group :Time + Group :Consumer type + 
Time:Consumer type + Group :Time:Consumer type+( 1 | Subjects )  

AIC  469.456  
R-squared 
Marginal  0.211  

R-squared 
Conditional  0.664  

 

Fixed Effect Omnibus tests 

            F Num df Den df p 

Group   0.15075  1  57.9  0.699  
Time  22.26310  3  123.5  < .001  
Consumer type  0.02906  1  57.9  0.865  
Group ✻ Time  0.22022  3  123.5  0.882  
Group ✻ Consumer type  0.00384  1  57.9  0.951  
Time ✻ Consumer type  1.77429  3  123.5  0.156  
Group ✻ Time ✻ Consumer type  0.55189  3  123.5  0.648  

Note. Satterthwaite method for degrees of freedom 

 

 

Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

0  -  2  -0.9434  0.143  -6.610  120  < .001  
0  -  3  -1.0807  0.167  -6.464  125  < .001  
0  -  6  -1.0181  0.168  -6.059  125  < .001  
2  -  3  -0.1373  0.168  -0.815  122  1.000  
2  -  6  -0.0747  0.169  -0.441  122  1.000  
3  -  6  0.0626  0.179  0.349  117  1.000  
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VA LV VFQ 48 visual mobility subscore 

 

Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
Mobility ~ 1 + Group + Time + Consumer type + Group :Time + Group :Consumer type + 
Time:Consumer type + Group :Time:Consumer type+( 1 | Subjects )  

AIC  497.841  
R-squared 
Marginal  0.198  

R-squared 
Conditional  0.638  

 

Fixed Effect Omnibus tests 

            F Num df Den df p 

Group   0.0644  1  56.0  0.801  
Time  8.3492  3  121.3  < .001  
Consumer type  10.1123  1  56.0  0.002  
Group ✻ Time  0.4433  3  121.3  0.722  
Group ✻ Consumer type  0.1145  1  56.0  0.736  
Time ✻ Consumer type  1.9281  3  121.3  0.129  
Group ✻ Time ✻ Consumer type  0.6702  3  121.3  0.572  

Note. Satterthwaite method for degrees of freedom 

 

  

Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

0  -  2  -0.6154  0.156  -3.937  118  < .001  
0  -  3  -0.8127  0.185  -4.395  124  < .001  
0  -  6  -0.5369  0.186  -2.889  124  0.027  
2  -  3  -0.1973  0.186  -1.058  122  1.000  
2  -  6  0.0785  0.187  0.419  122  1.000  
3  -  6  0.2758  0.199  1.388  116  1.000  
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Simulator Sickness Questionnaire 

 
Model Info 

    Info   

Estimate  Linear mixed model fit by REML  

Call  
Cynersickness score ~ 1 + Group + Time + Consumer type + Group:Time + Group:Consumer type + 
Time:Consumer type + Group:Time:Consumer type+( 1 | Subjects )  

AIC  740.5143  
R-squared 
Marginal  0.0399  

R-squared 
Conditional  0.5927  

 

 

Fixed Effect Omnibus tests 

            F Num df Den df p 

Group  0.7955  1  51.3  0.377  
Time  1.6943  2  74.1  0.191  
Consumer type  2.15e-4  1  51.3  0.988  
Group ✻ Time  0.2115  2  74.1  0.810  
Group ✻ Consumer type  0.0108  1  51.3  0.918  
Time ✻ Consumer type  0.7035  2  74.1  0.498  
Group ✻ Time ✻ Consumer type  0.8944  2  74.1  0.413  

Note. Satterthwaite method for degrees of freedom 

 

 

Post Hoc Comparisons - Time 

Comparison  
Time   Time Difference SE t df pbonferroni 

2  -  3  1.058  0.971  1.090  78.6  0.837  
2  -  6  1.765  0.976  1.809  78.6  0.223  
3  -  6  0.707  1.013  0.698  69.0  1.000  

 

  

 


