Does Processing Speed Modulates Differences in the Peripheral Vision in Old and Very Old Ages?
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Peripheral vision is critical in the analysis of the environment. This ability usually deteriorates with age; older adults´ performance is worse than younger adults, especially at high eccentricities (e.g. Ball, Owsley, & Beard, 1990; Ball, Beard, Roenker, Miller, & Griggs, 1988; Beurskens & Bock, 2012; Itoh & Fukuda, 2002; Muiños & Ballesteros, 2014). This decrease in the ability to process the peripheral signals can be detrimental in everyday life situations, such as walking or driving. Human perceivers need more time to detect stimuli that are farther away from fixation (Berkley, Kitterle, & Watkins, 1975; Carrasco & Chang, 1995; Carrasco, Evert, Chang, & Katz, 1995; Carrasco & Frieder, 1997; Golla, Ignashchenkova, Haarmeier, & Their, 2004). This deterioration in performance at peripheral visual areas has been attributed to the physiological properties of the retina, as visual acuity decreases rapidly from 5 degrees of visual angle from fixation (Anderson, Zlatkova, & Demirel, 2002). The aim of this study was to investigate whether the age (young, old and very old) of the perceiver generated different patterns of response in a visual detection task depending on stimuli eccentricity, or on the contrary, the three groups performed the task similarly, differing primarily in the time needed to complete the task. The stimuli were black dots subtending 1º of visual angle that appeared at three different eccentricities from fixation along equally spaced radial arms (2 horizontal, 2 vertical and 4 oblique) at 3o, 6o and 12o eccentricities and at three different inter-stimulus intervals (ISIs). The results obtained with young (M: 20 years), old (M: 68) and very old (M: 87) groups, were as follows: (1) the younger group was faster than the old, and this group was faster than the very old group; (2) all groups were faster with the intermediate eccentricity (6º), followed by the foveal (3o) and they were slower with the peripheral stimuli (12o); (3) all participants tended to perform worse with shorter ISIs and increasingly improving with longer ISIs. These results showed that the three groups had a similar perceptive pattern and that the main difference was processing speed. These results also suggest that neural plasticity would still be acting at very old ages.
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