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Normal cognitive performance for the population
overlaps impaired performance of individuals

About 68% of people
fall in this range within
15 points of 100

About 95% of people
fall in this range within
30 points of 100

Number of scores

Less than 2% Less than 2%
of people fall in of people fall in

this range \ / this range

E.g. A patient with neurological illness
could suffer a large drop on an IQ test
and still score ‘normal’



Premorbid estimation of cognitive function

*If we have a good idea of a
patient’s premorbid level, we
can much better judge whether
they are suffering an
Impairment.

* The problem is that clinicians
rarely ever see a client before
liIness onset?

* Therefore, we must estimate
the patients’ premorbid abillities.




Premorbid estimation of cognitive ability is
compared with current level of ability

Healthy Performance Impaired Performance

Current ability Estimated Current ability Estimated
premorbid ability premorbid ability
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Written Word

* Neuropsychological models of |
reading suggest several routes L exical sl Sub-
from vision to speech. } lexical

» A sub-lexical route can be used route Orthographi '
for syllabic and alphabetic Bufter route
languages. !

« They can also use lexical routes. / S

, Lexicon

- Ide.ographlc languages (eg o oot o 1 Grapeme

Chinese, Japanese kanji) Lexicon Conversion

must be read lexically.

\ Phonological
Output

* In syllabic/alphabetic Lexicon
languages, irregular spelled - !
. Phonemic
words must be read lexically. Output
Buffer
Gvion, A., & Friedmann, N. (2016). A principled relation between reading and naming in acquired and developmental l'

anomia: Surface dyslexia following impairment in the phonological output lexicon. Frontiers in Psychology, 7. S pEECh



» Patients with cortical lesions often use alternative
routes to read, from vision in ventral occipital cortex
(vOCC) to articulation involving 1° motor cortex (M).

* Even those without
neurological ililness may
may use these alternative
pathways.

* This indicates degeneracy
of function in word-to-
speech processing.

Seghier, M. L., Neufeld, N. H., Zeidman, P., Leff, A. P., Mechelli, A., Nagendran, A., ... & Price, C. J. (2012). Reading without the left ventral occipito-
temporal cortex. Neuropsychologia, 50(14), 3621-3635.



Test de Acentuacion de Palabras (TAP)- Spanish

Word Accentuation Test

ACULLA ABOGACIA ANOMALO CELIBE
ALELI RABI APATRIDA HUSAR

French

E“gliSh isthme

COCCYX

National Adult Reading Test (NART) lichen
Word Card facétie
asthme
CHORD SUPERFLUOUS damner
ACHE SIMILE
aulne
DEPOT BANAL

beatnik

) AW Y ) )

]‘\1‘{'\{"



Two important things about lexical reading (pronunciation)

1. It is highly correlated
with 1Q scores

B Demencia
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2. It is resistant to
cognitive impairment

Pluck, G., Almeida-Meza, P., Gonzales-Lorza, A., Munoz-Ycaza, R., & Trueba, A.
(2017). Estimacion de la funcion cognitiva premorbida con el Test de Acentuacion

de Palabras. Revista Ecuatoriana de Neurologia, 26(3), 226-234._




National Adult Reading Test (NART)
\

SECOND EDITION

Word Card

Hazel E. Nelson

e

CHORD
ACHE
DEPOT
AISLE
BOUQUET
PSALM
CAPON
DENY
NAUSEA
DEBT
COURTEOUS
RAREFY

SUPERFLUOUS
SIMILE
BANAL
QUADRUPED
CELLIST
FACADE
ZEALOT
DRACHM
AEON
PLACEBO
ABSTEMIOUS
DETENTE




Tests that assess reading

and Capacity

t h ro U g h a I eXi c a I ro u t e e of | anguage-Processing Test

The SpOt-the-Word TeSt |S part Of the The Spot-the-WordTest  Version B
Speed and Capacity of Language gt e b e

as ‘bread’ and ‘glot’, is a real word and which is an

P ro Ce S S i n g Te St . invented item; ‘bread’, of course, is the real word.

Each of the pairs of items below contains one real
word and one nonsense word, invented so as to look
like a word but having no meaning. Please tick the
item in each pair that you think is the real word.

he Spot-the-Word Test is a simple o iy o oot

guess, you will probably be right more often than

lexical decision task. Each pair

Before you begin the main test try the following.

contains one real and one Practice

harrick

pseudoword.

flonty

he patient’s task is to circle each of
the real words.




Lexical decision and neurological illness

Lexical decision was significantly worse in a group of patients
with minimal to mild moderate dementia compared to controls.

But pronunciation was not affected.

Beardsall, L., & Huppert, F. (1997). Short NART, CCRT and Spot-the-Word: Comparisons in
older and demented persons. British Journal of Clinical Psychology, 36(4), 619-622.

A later study using similar methods, with patients with probable

Alzheimer’s disease, reported the opposite

McFarlane, J., Welch, J., & Rodgers, J. (2006). Severity of Alzheimer’s disease and effect on
premorbid measures of intelligence. British Journal of Clinical Psychology, 45(4), 453—463.



Spanish lexical decision task 9

Table 1  Items included in the final version of the Spanish Lexical Decision Task, the mean scores in the Development Sample, and
their relationship to Cronbach’s alpha variables

Corrected Item:total  Alpha if item

[tem

Mean (+variance)

Correlation

removed

hierro
zapato
adalberos
insigne
roselicion
rafisos
estuveso
ciénaga
bolonaso
iruretacion

terraplén

fabrasion
fidesion
anacletosion
esnaola
corpar
caguan
cohecho
gomaracion
querolesion
alavedra

chocor

lliure
bausitar
nicotina
solsonasion
rodeos
jovial
viparas
zolaso
adusto
cubiculo

balbicito

1.000 (0.000)
0.953 (0.046)
0.953 (0.046)
0.921 (0.074)
0.968 (0.031)
0.873 (0.113)
0.619 (0.240)
0.714 (0.207)
0.524 (0.253)
0.952 (0.046)
0.762 (0.184)

0.000"
0.241
0.282
0.343
0.359
0.238
0.315
0.470
0.477
0.419
0.467

0.847
0.844
0.844
0.842
0.843
0.844
0.843
0.838
0.837
0.842
0.838

Pluck, G. (2020). A lexical decision task to measure crystallized-verbal ability in Spanish. Revista Latinoamericana de
Psicologia, 52, 1-10.




Psychology and Aging Copyright 1990 by the American Psycholog'l:al Association, Inc.
1990, Vol. 5, No. 2, 304-306 882-7974/90/$00.75

BRIEF REPORTS

Preserved Word-Stem-Completion Priming of Semantically
Encoded Information in Alzheimer’s Disease

Debra A. Grosse and Robert S. Wilson Jacob H. Fox
Department of Psychology and Social Sciences Department of Neurological Sciences
Rush Medical College | Rush Medical College
and Rush Alzheimer’s Disease Center and Rush Alzheimer’s Disease Center
Rush-Presbyterian-St. Luke’s Medical Center Rush-Presbyterian-St. Luke’s Medical Center
Chicago, Illinois Chicago, Illinois

Alzheimer’s disease (AD) patients and normal elderly control subjects completed 80 standardized
sentence frames with single words, yielding a measure of semantic memory. Memory for best fit
sentence endings was then tested either explicitly, with a forced-choice recognition task, or implicitly,
with a word-stem-completion task. The patients completed fewer sentences with best fit word endings
than did the control subjects. Explicit retention was markedly defective in the AD group, but word-
stem completion was normal. The preserved word-stem completion in AD is discussed in terms of
encoding operations and transfer-appropriate processing,




Stem-completion Implicit Reading Test (SCIRT)

El profesor de anatomia describid los huesos como el hu

The anatomy professor described bones such as the hu

Pluck, G. (2018). Lexical reading ability predicts academic achievement at university level. Cognition, Brain, Behavior.
An Interdisciplinary Journal, 22(3), 175-196.



Perseveration of
reading ability varies
across patients

15 different patients with
cognitive impairments tested
on 4 different methods of
lexical reading.

VaD = Vascular Dementia
AD = Alzheimer’s Disease
FTD = Frontotemporal dementia
MCI = Mild Cognitive Impairment
PD = Parkinson’s disease

Pluck, G. & Ruales-Chieruzzi, C. B. (2021). Estimation of premorbid
intelligence and executive cognitive functions with lexical reading
tasks. Psychology & Neuroscience, 14(3), 358-377.

Table 1

Relative Performance, Compared to the Control
Group, by Individual Cases in the Cognitive
Impairment Group on the Four Different Lexical
Tasks Used in Study 1

WAT-
Patient Diagnosis WAT Sentences SpanlLex SCIRT

VaD —1.127 -5965 -3.269 -3.484
AD 408 261 -2.605 -3.920
AD —.513 261 053 —-.436
AD —.206 261 J18  —1.742
AD 715 —-.518 053 -.871
AD —-820 -3.630 -3934 -—-4355

FTID 15 1.039 J18 2178

01 -2852 -3.269 -3.920
AD 408 -.128 -1276 -=2.613
AD 1.022 -3.241] —-1.940 -1.307
AD —-.820 —-1.685 —-1940 —.436
408 —.128 053 -2.613

MCI 1.636 .650 1.382 —.436
AD -3.276 =3.241 —1.276 —1.742
PD 1.022 1.039 J18  1.742




A lexical-decision
task in Thai

 Will lexical decision be
influenced by psychological
distress?

* Will executive function be
influenced?

* Assessed with 104
undergraduate students.

Pluck, G., Sirisomboonwong, A., Sitani, S., Piaf, C. &
Chantavarin, S. (2026). A lexical decision task for rapid

estimation of crystalized vocabulary knowledge in
Thai. PLOS One, 21(5), e0348126
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* Executive functions
scores get worse
with greater
psychological
distress (HADS
scores)

Lexical decision
scores are
unrelated to
psychological

distress. DS Total Seore

Chonwattanagul, S., Nugoolsuksiri, N., Jan, R., Rivero Rodriguez, D., Chantavarin, S. & Pluck G. (in
press). Development of a Thai Lexical Decision Task as a tool for premorbid estimation of cognitive
function. Journal of the Medical Association of Thailand.
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Thai Lexical Decision Task and Subcortical Stroke

18 healthy age-matched control participants.

9 patients with suspected ischemic strokes (confirmed in 8 cases) and
primarily subcortical pathology were assessed.




PO1 . Symptomatic and atherosclerosis risk, but no lesions detection on CT (not MRI performed).

P02 Ischemic lesions involving right caudate & right corona radiata
P03 Small non-specific white matter change foci in the bilateral frontal & parietal lobes

PO4 lesions in the corona radiata, caudate, anterior limb of internal capsule, lentiform nucleus, thalamus, all in
right hemisphere, & periventricular white matter of left frontal lobe.

PO5 Lesions of posterior limb of the internal capsule, and corona radiata (right hemisphere) + small lesions in
white matter of bilateral frontal and parietal lobes and pons.

PO6 Lesions to left paramedian pons + a few small nonspecific white matter foci in bilateral frontal and right
parietal lobes.

PO7 Several small foci of small vessel ischemic and/or nonspecific white matter change in subcortical and deep
white matter of bilateral frontoparietal lobes.

P08 Multiple tiny hyperintense foci in bilateral frontal and right parietal lobes, possible ischemic/non-specific white
matter changes.
P09 Lesions involving periventricular and deep white matter of bilateral frontoparietal lobes and left corona radiata

+ old hemorrhages on left globus pallidus & posterior limb of internal capsule. A small old hemorrhages in the right
posterior putamen.
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Wisconsin Card Sorting Test

Control

Patient

Subcortical lesion patients scored
significantly below controls on lexical
decision. p = .035, d = .91

But showed no evidence of executive
function impairment (Wisconsin Card Sorting
Test), p=.75




* Generally, language
processing
Impairments are
associated with
cortical lesions- The
left perisylvian
system.

B production @ semantics

Na, Y., Jung, J., Tench, C. R., Auer, D. P., & Pyun, S. B. (2022). Language M comprehension @ rhonology

systems from lesion-symptom mapping in aphasia: A meta-analysis of voxel-
based lesion mapping studies. Neurolmage: Clinical, 35, 103038.

speech fluency



" The perisylvian cortex is
not the only part of the
language network.

It has long been
observed that patients
with lesions to the
thalamus can develop
aphasia.

Penfield, W., & Roberts, L. (1959). Speech and brain-mechanisms.
Princeton University Press.




Summary

We developed a lexical-decision task and
attempted to show that performance is preserved
following subcortical ischemic lesions.

We found the opposite.

We conclude that subcortical structures are
needed for distinguishing real from pseudowords.
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