An iPad app as a low-visual aid for people with macular disease.
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Age-related macular degeneration (AMD) is the single most common cause of vision loss in people over the age of 501
. Individuals with low vision caused by macular disease, experience severe difficulty with everyday tasks such as reading2
, which has profound detrimental consequences for their quality of life3
.  We have developed an app for the iPad (the EV_Reader) that aims to improve reading (of electronic books) by enhancing the effectiveness of the eccentric viewing technique (EV) using dynamic text presentation.  Eccentric viewing is a simple strategy adopted by individuals with AMD that involves using the relatively preserved peripheral region of their retina in order to see.  A limiting factor of the EV technique is that it relies on the individual holding their gaze away from the focus of interest and suppressing the natural and strong, tendency to make eye-movements (saccades). During normal reading, for example, a stereotypical pattern of horizontal saccades are made, from left-to-right, enabling fixations to be made on each word4
 – Figure 1a).  The natural inclination to make saccades is, however, difficult to suppress and limits the effectiveness of eccentric viewing in people with macular disease.  
The EV_Reader reduces the demands on the eye movement system by scrolling the text (from electronic books), one line at a time from right-to-left (similar to the ticker-tape format used on station notice boards).  Reading is performed while holding an eccentric viewing location on a visible marker, that can be positioned anywhere on the screen to match the individual’s preferred retinal location (PRL 5
).  Reading while holding gaze at the eccentric location eliminates the need to make eye movements onto the text and ensures a steady eye position is maintained (Figure 1b).  The speed of scrolling is controlled ‘on-line’ using a finger movement made directly on the iPad screen.  This enables the reader to vary scrolling speed depending on the on-going cognitive demands of the material.  The direction of scrolling can also be reversed enabling text to be re-inspected as would occur during normal reading by way of a regressive saccade that account for some 15% of all saccades made during reading.  Presenting the text one line at a time means the reader is also less likely to loose their place on a page of text.  The app allows users to select their preferred font size and colour and the iPad (or iPhone) and can be connected to a digital TV screen enabling text to be enlarged beyond the range available on commercial eReaders6
.  
An initial user evaluation found that 8 (of 12) individuals with macular disease reported that reading was better using the app than with static lines of text (2 reported no change, and 2 said reading was worse).  The widespread use of devices such as the Apple iPad coupled with the low development cost of the app itself make this a viable route for the development of bespoke therapeutic aids.  A major limitation at this time is that digital rights management (DRM), introduced by publishers as an anti-piracy measure, has the unforeseen consequence of restricting the choices of technology available to the reader although it is hoped that publishers will adopt a less restrictive strategy in future7.
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Figure 1a) The EV_Reader iPad app.  
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1b) The pattern of eye movements made during normal reading.  The red line shows the horizontal eye position trace with periods of steady fixation (F), interspersed with saccades (S) made from left-to-right. c) Steady fixation observed when reading dynamic (scrolling) text with eccentric viewing. Note the scrolling motion has not induced an Optokinetic nystagmus that could potentially impair reading performance. (Eye movements recorded, from a non-visually impaired observer, using an Eyelink™1000, SR Research Ltd Ontario Canada).  
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