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Jazyk je cenným zdrojom klinických 
informácií pri Alzheimerovej chorobe, 
pretože sa zhoršuje súčasne s vývojom 
neurodegeneratívneho ochorenia.

Language disorders

Language disorders occur when a person has 
difficulty understanding spoken language 
and/or expressing him/herself in speech 
compared to people of a similar age.

Language is a valuable source of clinical 
information in Alzheimer's disease (AD) and 
Mild Cognitive Impairment (MCI) because it 
deteriorates concomitantly with the 
development of neurodegenerative disease.



chlapec stojí na stoličke naťahuje sa za banánom stolička sa mu prevracia asi 
padne z vodovodu tečie voda do umývadla vyteká von pozerá sa tam kocúr na 
to zboku otec má v ruke varechu zdvihol ju chcel trafiť muchu ale rozbil lampu 
ktorá je visiaca majú tam dve dve police jedna je otvorená polovica dverí sú 
tam priečky medzitým tam je fľaška ktorá…

Healthy

no v kuchyni decko nejaké tam niečo pustil vodu voda do drezu vyteká z 
drezu voda vonku vidím tu ďalšie na kraji ešte mačku nejakú mačičku a 
dotyčný pán rozbil bola buchol do svetla varechou a zase na kuchynskom 
pulte tam je nejaké nejaký hrniec tiež niečo vyteká vonku nejaká omáčka 
alebo také niečo...

no neviem prečo tam do toho klepe či búcha do toho svetla tam a ach je 
chlapček zase berie si z oného banán ale sa mu šmykla asi stolička 
neviem či nespadne tam tam je ešte nejaké..”

MCI

AD

Example of spontaneous speech



Lexical density (LD)

LD is a linguistic concept that refers to the ratio of the 
number of different lexical units (words) to the total 
number of words in a text. It is used to determine the 
linguistic richness and variety of a text or speech.























V1/W (Words that occur only once / Total number of words)
V2/W (Words that occur twice / Total number of words)
H1 (a measure of lexical density with hapax legomena for T)
H2 (a measure of lexical density with hapax dislegomena for T)
R1 (measure of lexical density with hapax legomena for N)
R2 (measure of lexical density with hapax dislegomena for N)
NOUN/W (nouns/total number of words)
ADJ/W (adjectives/total number of words)
ADV/W (adverbs/total number of words)
VERB/W (verbs/total number of words)

Metrics







Patients with mild cognitive impairment describe situations with lower lexical density (as 
measured by the metrics V1/W, V2/W, H1, H2, R1, R2, NOUN/W, ADJ/W, ADV/W, VERB/W) 
compared to healthy subjects.

Patients with Alzheimer's disease describe a situation of even lower lexical density (as 
measured by the metrics V1/W, V2/W, H1, H2, R1, R2, NOUN/W, ADJ/W, ADV/W, VERB/W) 
compared to patients with mild cognitive impairment.

Hypotheses



Speech recordings were made of healthy and ill, 
diagnosed people within the EWA project.

Recordings from over 2000 participants were 
collected throughout Slovakia. 

Only 214 participants were included in our 
research to keep the average age the same 

across all groups (Healthy, MCI, AD).
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Tab. 1. Lexikal density – Gamma coefficients

Results



Tab. 1. Multiple comparisons of lexical density measures x dgn 



Conclusion

V1/W H1 R2 ADV/W ADJ/W

Healthy vs MCI Healthy vs ADHealthy vs ADHealthy vs MCI Healthy vs MCI
Healthy vs AD









analysis of other metrics for investigating language disorders
applying appropriate metrics
training a classifier to detect symptoms of neurodegenerative diseases

Future research directions



Thank you for your attention!

email: nataliia.casnochova.zozuk@ukf.sk


