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Background

Neural dedifferentiation in older age — reduced distinctiveness of perceptual
representations. (Park et al., 2004, 2012)

Neural dedifferentiation as a factor driving age-related cognitive decline. (Berron
et al., 2018; Park et al., 2010)

Crucially, the relationship between neural differentiation and cognitive
performance appear to not be moderated by age —i.e. it is age-invariant (Koen et
al., 2019)

The phenomenon is not ubiquitous to all stimuli. (Voss et al., 2008)



Encoding Task:
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Active Encoding Task:
Faces: Imagine the person interacting with the object denoted by the word.

Scenes: Imagine the object denoted by the word interacting with the scene.

Rate the vividness of the imagined scenario.



Behavioral Performance

ltem Memory — Faces 0.69 (0.18) 0.56 (0.14) .008
ltem Memory — Scenes 0.67 (0.17) 0.52(0.13) .002
Source Memory 0.68 (0.18) 0.51 (0.16) .001

Item memory computed as the difference between hit and false alarm rates:

It P Item Hit False Alarms
empr = Old Trials New Trials

Source memory computed using a single high-threshold model (Snodgrass and Corwin, 1988):

pSource Hit — 0.5 * (1 — pSource Don't Know)
1—0.5* (1 —pSource Don't know)

pSR =



Measuring Neural Differentiation
Differentiation Index

Hpref — Hnon pref

Dif ferentiation Index =

2 2
Gpref + Onon pref
2

Voss et al., 2008
Differentiation Index computed for 7 Regions of Interest: Face-selective ROls:

Medial Prefrontal Cortex (MPFC)
Medial Temporal Lobe (MTL)
Precuneus (PCU)

Fusiform Face Area (FFA)

Scene-selective ROls:

Parahippocampal Place Area (PPA)
Middle Occipital Gyrus (MOG)
Retrosplenial Cortex (RSP)

BR[0T N[ RN



Differentiation Index

Differentiation indices in each ROI across all trials. Differentiation indices for source correct trials only.
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* Sig. age difference after correcting for multiple comparisons
0 Index sig. different from zero



Measuring Neural Differentiation
Pattern Similarity Analysis

Similarity Index = Within-class Similarity — Between-class Similarity

Average correlation between a given trial and all trials of the same image
category.

Average correlation between a given trial and all trials of the other image
category.



Pattern Similarity Analysis

Similarity indices in each ROl across all trials. Similarity indices for source correct trials only.
* %k %k * %k ok
I T T N I T T N I
® 0.4 °
5 L ]
@ 0.3 ® > $
o) ] 5 0.3 "
= g 8 = ! AR
o @
:E,U 2 e® i : 5 ?O 2" ) i ol § 8
= °s || 82 £ ~ g || ol &
— 0.1 @ o] o ?Qﬂ & g - - 0.1- o H o %9} o]
E (2|02 éé ;@ §§ é = | $.1|¢ gg Y SB
(7 o.o-gg 88 &% : gl *¥]|| ® N o o-@@ 3§ ég ? L °§ Sg
@ @
@ g ]
0 Q o 0 ¢ Q ¢ 0 o ¢ & 9 o & [ ) LI L ] &
lective ROIs Scene-selective ROls Face-selective ROIls Scene-select ROI
® Younger @ Older ® Younger @ Older

* Sig. age difference after correcting for multiple comparisons
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Relationship with Memory performance

PPA Differentiation index and Source Memory
when controlling for age.
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Conclusions

* The relationship between neural differentiation and memory performance is age-
invariant.

* Age-related neural dedifferentiation is not ubiquitous for all types of stimuli.
Why?
* Lifetime experience?
* Inefficient perceptual processing of highly complex stimuli?

* Inconsistent reports for face stimuli? Passive vs Active encoding tasks?
Differing ways of operationalizing neural differentiation?
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