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Validation of a new tool to investigate multimodal lexical-semantic deterioration
in Alzheimer’s disease: the multimodal semantic knowledge assessment (EMCS)
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Introduction

While episodic memory impairment is the most recognized initial symptom of Alzheimer’s disease (AD), semantic memory breakdown is also an early specific feature of the
disease. This phenomenon notably results into lexical-semantic disorders! affecting words retrieval and their meaning in all modalities (visual, auditory, tactile, olfactory,
taste). However, there are still few tools in French to assess semantic deficit through all modalities. In clinical practice, these difficulties are mainly assessed by verbal tests,
whereas it is accepted that the deficit should be observed in several modalities. Our research aims to normalize a new tool for multimodal semantic knowledge assessment
called EMCS (Basaglia-Pappas et al., in press?). This tool offers the clinician the possibility of testing semantic memory, in terms of both access and integrity, using several

modalities and thus contributing more fine-grained observations, useful for diagnosis.
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Method Material Pictorial Visual Modality
Partici . Same 8 concepts are processed across 2 modalities (Pictorial and Written Visual) Picture naming Designation Celebrity Knowledge
ar ICIpan > Moreover, the sensorial modality allows 4 other concepts to be assessed for each
Patients sensorial input (4 concepts for auditory test, 4 tactile, 4 olfactory and 4 gustatory)
25 AD (17 Belgian Pictorial Visual Modality
and 8 French) Picture naming /8
30 Belgian Healthy Designation /8 TOTAL /24
eIderIy Controls (HC) No significant difference Celebrity /24 (report on 8) /8
in the EMCS between Knowledge Written Visual Modality
Belgian MA and French : : : , , Semantic Semantic
MA (p > .05) Written Visual Modality Semantic matching . . .
Semantic /8 Questionnaire Intrusion
Matching TOTAL /24 lavender lavender |
Gender Semantic /48 (report on 8) /8 daisy sunflower
Questionnaire
199 114 189 74 Semantic /24 (report on 8) /8 fish garden s it yellow ? lavender pollen
Intrusion
_ Sensorial MOda“ty Sensorial Modality
Age Audltory test /6 The concept is asked to be recognised according to the sensory modality (e.g., smelling coffee)
Tactile test /6 TOTAL /24 If the participant does not recognise the concept directly, he chooses one’of 4 pictures
M 12398 M 7070k 6,03 glfatCtto e ;2 e s
=72.11 £ 3. =79.72 £ 6. ustatory tes i
age/women age/women y TOTAL /72 V # 9 y &= E vesla®s
Analysis of the nature of the lexical-semantic impairment (central versus = IS . —
Ed UcatiOn (yea rS) ’ access) around 8 target concepts (6 concrete concepts and 2 abstract concepts) @\Q 4 'g o — # @a
Pictorial Visual Modality Written Visual Modality
1=<11years > N=13 1=<11years 2> N=21 Semantic
2=12and + > N=17 2=12and+> N=4 Picttfre Designation Seman.tic Serr.iantic. Intrusion
naming Matching Questionnaire
Lavender X X X X X Central semantic disorder:
Inclusion criteria MMSE Tractor - Input-independent
Necklace - Consistency of errors
> 78 20-25 Orange - Absence of cue facilitation Access disorder:
Shirt - Input-dependant
Mouse X \/ \/ \/ P4 - Inconsistency of errors
smell - Cue facilitation
Anger
Preliminary Results |
brelimi Comparison between healthy controls and AD group
relfiminary norms
| T T e e e e e e === = =~
N=30 | Healthy Controls / AD \ Mann-Whitney test
Percentiles | EMCS total  Pictorial Visual | Written Visual = Sensorial | N =30 N =25
. . . All l =2
Modallty Modallty Modallty undesrct?\r:;th | EMCS total 65.33 48.5 U=2;p<.001
-2 (/72) (60.33-68.33) (38.15-61.20)
(/72) (/24) (/24) (/24) | percentie |
5 60,5 21,3 21,7 16,8 Pictorial Visual 23 16.16 U=13;p<.001
modality (20.83-24) (11.66-22.70)
10 62,7 21,8 22,3 17,1 (/24)
25 64,7 223 227 17,9 Written \{isual 23.08 20.16 U=355;p<.001
modality (21.33-23.67) (15.99-23)
50 65,3 23 23,1 19,5 (/24)
Sensorial 19.5 12 U=5;p<.001
75 66'9 23'5 23'3 20'1 modality (16.50-22) (8.50-17.50)
24)
90 67,9 24 23,7 21 4
Medians (minimum and maximum values) \/
95 68,3 24 23,7 21,7 p
. hiective = di , | | At this preliminary step, the Receiver Operating Characteristic (ROC) analysis
uture objective = propose norms according to age, socio-cultura established the optimal cut-off score of the EMCS at 60.2 (sensitivity 96 %,
level and gender S specificity 100 %), differentiating AD patients to healthy controls participants =
Discussion

The aim of this study is to standardise the EMCS for a Belgian control population. The EMCS is used to detect multimodal semantic disorders in Alzheimer's disease. For the
moment, this tool offers high psychometric quality, with excellent sensitivity and specificity for AD. The EMCS aids diagnosis and enables clinicians to define, at an early stage
of the disease, the nature of the semantic impairment?34 . On the five subtests of the visual pictorial and visual written modalities, if a minimum of three errors for the same
item are observed, the impairment is central. An access disorder is revealed when there is maximum two errors as the errors are inconsistent. Evaluating semantic memory
across all modalities is useful for the clinician in order to guide the diagnosis and better define the treatment plan. It is therefore necessary to continue this standardisation.
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