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Development and testing of a novel Memory Discrimination Task
for assessing cognitive deterioration in the elderly
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e Cognitive screening is increasingly shifting from categorical diagnoses toward
dimensional approaches that characterize cognitive function along continuous
axes.

e Memory discrimination and binding tasks capture complementary dimensions
of representational fidelity (ie. representational coherence and specificity) that
show an early decline with age.

e Task involving the integration of multiple features of an object into a
coherent representation (e.g., Memory Binding Task, Memory Discrimination
Task) are useful for early detection of AD and recruit regions affected during

A battery of neuropsychological test was performed for young (27-43
years) and aged participants (53-80years) before performing the Memory
Differentiation Task (MDT). Posterior vulnerability analysis incorporated a
second cohort of young (21-38 years) and aged (57-83 years) participants
for which hdEEG signal was recorded during the MDT.
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The Memory Discrimination Task (MDT)
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Schematic illustration of the Memory Discrimination Task (MDT).
(Left) Training phase consisted on 6 presentations of each pair of objects
and subjects were instructed to indicate whether objects were dissimilar
(no shared features), similar (one-shared feature) or equal (two shared
features). (Right) Test phase began immediately following training, and
consisted on a single presentation of either similar (novel composition of
known features), novel or familiar objects.

D-prime OR, PS and PC were calculated according to the following:

D-prime OR = Z(Hit rate) - z(False alarm rate)
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Familiar Hit rate Miss rate D-prime PS = 2(PS rate) - z(Miss rate)

Similar PC rate PS rate

Novel False alarm rate Correct rejection D-prime PC = z(PCrate) - z(False alarm rate)
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Comparison of D-prime object recognition, pattern separation and pattern completion index
between young and aged groups. (A) Proportion of response (Different, Similar and Same or No
response -NR-) during training phase for the Similar, Dissimilar and Same object expossure. (B1)
Metacognitive sensitivity judgements were evaluated using Meta-D’. (B2) D-prime is significantly
different from zero in all groups (One sample Wilcoxon test). While both object recognition and
similar memory discrimination abilities were impared in the aged group, there were no differen-
ces in similar memory generalization. as evidenced by D-prime PC. Kolmogorov Smirnov test

was used to compare young and aged group distributions.
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Using a demographically adjusted global cognitive index, in which we removed age and
education effects from individual test scores, standardized residuals, and averaged
them across IFS, ACE and DSS scrores, we classified participants with low composite
scores (below the 15th percentile) as cognitively at risk.The MDT has higher predictive
accuracy (ROC=0.73) than Rey d’ (ROC=0.68) . Addition of MDT performance to a
model that already includes Rey d’, age and education significantly improves its ability

to predict cognitive risk (F=7.42, p=0.008). #p<0.07
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Retrieval at 24h enhances memory in a specific manner? A strategy to evidence efficiency
in memory differentiation. Memory was tested 24 and 48h after a stronger training. If similar
memories are stored in a differentiated manner, similar object retrieval should enhance
memory as specifically as dissimilar object retrieval.

hdEEG frontal electrodes (200-500ms)
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Amplitude at Half Area (200-500 ms) for a frontal ROI in normal (light) and at-risk (dark)
young (blue) and aged (orange) individuals. EEG traces show the mean signal (microV)
following similar stimuli. Scalp topography represent the amplitude (microV) signal elicited
by similar stimuli in the time window. Fage=5.21, p=0.03, F _=0.36, p=0.55, F =0.05,

risk
=0.82.
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_ Conclusion

e The shared performance on the similar discrimination of MDT and the Shape
Color condition of the MBT, highlights the shared importance of feature integration
for these two tasks, a feature thought to be specifically affected in mild cognitive
impairment.

e Although both OR and memory differentiation are affected by aging, memory
discrimination better discriminates individuals with lower general cognitive perfor-
mance across ages and suggest that memory discrimination could be particularly

condition

_ useful as a measure of vulnerability to cognitive deterioration.
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