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6The visual ageing hypothesis

Older adults focus on lower portions of scenes whilst locomoting

Recent work points towards an age-related preference for geometric over landmark cues
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Neural 
evidence

Age-related differences in visual regions during navigation

The vertical position of useful information is encoded in scene-selective regions

Impaired spatial memory for upper visual field objects

Systematic downward gaze bias during navigation
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“Size and placement of signs are important
considerations for the elderly. A sign placed
above a door is too high for an elder to see.”

Public spaces described as confusing and non-descript.

Emphasis should be placed on landmark properties.

Public spaces described as confusing and non-descript.

Emphasis should be placed on landmark properties.

Age-friendly designs

Could the upper visual field be stimulated in older adults?

Perceptual training can enlarge the visual fields for reading.

Could the upper visual field be stimulated in older adults?

Perceptual training can enlarge the visual fields for reading.

Training programs
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Participants’ behavioural performance during the encoding phase.
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No significant sex-related differences in navigational performance.
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All participants used a response-based strategy during the geometry condition.
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(p < 0.001 uncorrected, k = 10 voxels)
Whole-brain analyses: direct comparison between cue conditions
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Whole-brain analyses: 
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Cortical representation of 
the central visual field

Cortical representation of 
the peripheral visual field

Whole-brain analysis: [Landmark > Control]; [Landmark]
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Results from univariate ROI
analysis looking at subregions
of the hippocampus
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Concomitant hippocampal and striatal activity during the geometry condition.
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52

Baseline characteristics
Study 2

01.

02.

Intro

Disc.



48

Behavioural results
Study 2

01.

02.

Intro

Disc.



49

Behavioural results
Study 2

01.

02.

Intro

Disc.



49

Behavioural results
Study 2

01.

02.

Intro

Disc.



50

Neuroimaging results
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Cerebral regions whose activity for the contrast [Landmark > Control] was predicted by navigation time 
(p < 0.001 uncorrected, k = 10 voxels)
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Neuroimaging results
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Results from univariate ROI
analyses contrasting the landmark
condition to the control condition
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Neuroimaging results
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We confirmed that low-level 
visual processing (e.g., fixation 
behaviour) was not driving the 
increased OPA activity.
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Neuroimaging results
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Visual field asymmetries
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Properties LVF UVF
Shape of visual field Larger extent (70-80°) 

(Fortenbaugh et al., 2015)
Smaller extent (50-60°) 
(Fortenbaugh et al., 2015)

Stereopsis Crossed disparities – near targets 
(Previc et al., 1995) 

Uncrossed disparities – far targets (Previc et 
al., 1995)

Motion perception Advantage for the LVF 
(Lakha & Humphreys, 2005; Amanedo et al., 2007; Zito et al., 2016)

Attention Greater spatial resolution 
(He et al., 1996, 97)

Greater spatial attention 
(Previc & Blume, 1993; Erel et al., 2019) 

Spatial vision More sensitive in low-to-moderate 
frequency range 
(Lundh et al., 1983; Murray et al., 1983)

More sensitive in high-frequency range
(Lundh et al., 1983; Murray et al., 1983) 

Perception More global – stereomotion 
(Previc, 1990; Christman, 1993; Zito et 
al., 2016)

More local - object perception (Previc, 1990; 
Christman, 1993, Beer et al., 1996; Zito et al., 
2016)

Visual search Advantage for the UVF 
(Previc & Naegele, 2001; Pflugshaupt et al., 2009) 

Spatial judgments Egocentric 
(Sdoia et al., 2004; Zhou et al., 2017) 

Allocentric 
(Sdoia et al., 2004; Zhou et al., 2017)
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Visual field results
Study 3
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Older adults’ probability of guessing that an item is old is lower than young adults’.

No age-related difference in the probability of guessing that an item is situated in the UVF.
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No effects of pre-exposure on spatial memory performance in young and older adults.
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False alarms were not biased for the lower visual field in neither young nor older adults.



51

Item-Source results
Study 3

01.

02.

Intro

Disc.



51

OCT results
Complementary Study

01.

02.

Intro

Disc.



51

Behavioural results
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Older adults make less errors on repeated routes than on new routes.
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Eye tracking results
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Eye tracking results
Study 4
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Young adults modulate their gaze patterns to the upper AOI according to the condition.
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Disc. Results from post-hoc tests of the
linear mixed models looking at
theoretical RSMs in young adults.
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Neuroimaging results
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Disc. Results from post-hoc tests of the
linear mixed models looking at
theoretical RSMs in older adults.
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Neuroimaging results
Study 5
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Disc. Results from post-hoc tests of the
overall linear mixed model
looking at the effects of pairwise
comparison.
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