COGNITIVE TESTS REPORT

WORKING MEMORY TEST

The ‘Corsi Block Tapping’ test (CBT) is a measure of visuospatial working memory. In contrast to long-term memory, working
memory refers to the capacity to hold information active in your mind. Working memory has primarily been associated with the
prefrontal cortex and impaired performance on the CBT test has been demonstrated in patients with prefrontal brain damage or
dysfunction, such as in patients with frontal lesions’, and patients suffering from psychotic disorders? or depression®. However, CBT
test performance not only relies on the integrity of the prefrontal cortex, but also on the integrity of the parietal cortex' and the
hippocampus’# which are important for visuo-spatial and memory processes, respectively.

In the CBT test, 9 squares are presented on the screen. One by one,
squares can change color for about 1 second before changing back

to its original color. When such a sequence is completed, the subject - m = [ ]

is asked to reproduce the sequence by selecting the squares in the - o
correct order. At first, the sequences are short and easily reproducible mE

by the subject. However as the sequences become longer the task of Try to reproduce
reproducing the sequences becomes harder. The maximum number the sequence.

of blocks in a sequence that can succesfully be reproduced in 2 out
of 3 trials is called the ‘Corsi Span'.

WORKING MEMORY TEST PERFORMANCE

Figure A (left) shows the Corsi Span of the subject. The Corsi Span is
depicted in relation with the normative data (see Z-Score color
legend*). Individual z-scores are depicted below the graph.
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“Toeper, M., et al. (2010). Hippocampal involvement in working memory encoding of changing locations: An fMRI study. Brain Research, 1354: 91-99.
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CONTINUOUS PERFORMANGE TEST

Sustained attention can reliably be measured with the Continuous Performance Test (CPT’). The CPT that is implemented here is
based on the original CPT developed by Rosvold et al.’ Letters are sequentially presented on a screen and the subject is instructed
to respond with a button press only when the letter ‘B’ is presented. In a CPT, subjects need to maintain a tonic level of alertness for
an extended period in order to respond to the target letter amidst non-target letters. Research has shown that a broad range of
(neuro)psychological disorders is associated with impaired performance on
a CPT, especially in patients with ADHD?, but also in patients with TBF,
Alzheimer's*, schizophrenia® and bipolar disorder®.

IBI
only press the
button if jt's a ‘B’

Figures A-D (below) show the performance of the subject. Figure A-C show the
percentage of misses (A: target present but no response), the percentage of
false alarms (B: responses to non-targets) and the average reaction times for
hits (C: target present and button pressed). The performance data for figure
A-C are depicted in relation with the normative data (see Z-Score color
legend*). Individual z-scores are depicted below the graphs. Figure D shows
the distribution of the reaction times and errors across trials and Figure E
shows the confusion matrix.

CONTINUOUS PERFORMANGE TEST PERFORMANGE
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'Rosvold, H., Mirsky, A., Sarason, I, Bransome Jr, E.D, & Beck, L.H. (1956). A continuous performance test of brain damage. Journal of Consulting Psychology, 20, 343-350.
2Huang-Pollock, C.L., Karalunas, S.L., Tam, H., & Moore, A.N. (2012). Evaluating vigilance deficits in ADHD: A meta-analysis of CPT performance. Journal of Abnormal Psychology,
121(2), 360-371.
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17,235-272.
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|| Copyright 2022, gEEG-Pro BV, All rights reserved ||




COGNITIVE TESTS REPORT

EMOTION RECOGNITION TEST

The Emotion Recognition Test (ERT) measures the ability to recognize emotional expressions. The ERT that is implemented here
was developed by Montagne et al.’ In the ERT, subject are presented with short movie clips of neutral faces that evolve into one of
six emotional expressions (happiness, sadness, anger, fear, disgust and surprise). When the movie clip is finished, subjects need to
choose which of six possible emotional expressions was presented. While it is relatively easy to identify the emotional expressions
when the movie clip is shown in full, it becomes significantly more difficult in trials where the movie clip is cut short and

and only the first part of the transition from a neutral expression to an
emotional expression is shown. Research has shown that performance on
the ERT is impaired in patients with autism spectrum disorder? and ventro-
medial frontal lobe lesions®. Patients suffering from a post-traumatic stress
disorder?, bipolar disorder® or psychotic disorder® have also shown to have
altered recognition performance on (specific subsets of) facial expressions.

What emotion?
Figures A-F (below) show the performance of the subject on the ERT, for each
facial expression seperately. The performance data are depicted in relation
with the normative data (see Z-Score color legend*). Individual z-scores are
depicted below the graphs.
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FINGER TAPPING TEST

The ‘Finger Tapping Test' (FTT) measures how fast a subject can tap a button within a certain amount of time. FTT performance is
impaired in patients suffering from motor dysfunctions as a result of, for example, TBI'?, Parkinson’s disease®* or stroke®. The FTT
that is implemented here consists of 7 trials. The first trial is a practice trial in which subjects are instructed to tap the space bar
with their right hand as many times as they can until time runs out. A countdown of 10 seconds is presented during each trial, after
which a stop signal (‘'STOP!) is presented, indicating that the trial is over and the subject needs to stop tapping. Trials 2-4 are
identical to the practice trial and in trials 5-7, subjects are instructed to use their left hand.

Figures A-E (below) show the performance of the subject. Figure A shows the
average number of space bar presses for trials 2-4 (right hand used), figure B

shows the average number of space bar presses for trials 5-7 (left hand used) I Tap ‘,’g%%‘f,“ REE
and figure C shows the sum of the average of trials 2-4 and the average of

trials 5-7. Figure D and Figure E show the number of space bar presses for
trials 5-7 seperately for each trial. The performance data for figure A-E are
depicted in relation with the normative data (see Z-Score color legend*).
Individual z-scores are depicted below the graphs.

FINGER TAPPING TEST PERFORMANCE
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LONG-TERM MEMORY TEST

The long-term memory test is based on the Rey Visual Design Learning Test (RVDLT"). In the context of scientific work on memory,
long-term memory is defined as the storage of information for later recall or recognition, as opposed to short-term memory or
working memory, where information remains active in the mind. The currently used RVDLT version measures immediate visual
memory span and recognition memory, which are known to be impaired in patients suffering from neurodegenerative diseases such
as Alzheimer’s disease? Generally speaking, impaired memory is associated with temporal lobe and hippocampal lesions?®. Finally,
long-term use of substances such as MDMA* and Cannabis® can also lead to impaired memory performance.

The long-term memory task consists of two
phases. In the first phase, the subject is instruc-
ted to remember 15 sequentially presented Phase 1. Remember _— Phase 2. Was this figure
abstract figures. In the second phase, 30 these figures: presented before?
figures were presented, of which 15 were ID HE\I
previously presented in the first phase (the

‘targets’). The subject needs to decide whether
a figure was either previously presented or
whether it was a new figure by either pressing
the space bar or witholding a button press,
respectively.

b >

LONG-TERM MEMORY TEST PERFORMANCE
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'Rey, A. (1964). L'examen clinique en psychologie. Paris: Presses Universitaires de France.
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3Squire, L.R., & Wixted, J.T. (2011). The cognitive neuroscience of human memory since H.M. Annual Review of Neuroscience, 34, 259-288.

“Parrot, A.C. (2001). Human psychopharmacology of ecstasy (MDMA): a review of 15 years of emperical research. Human Psychopharmacology, 16, 557-577.

5Schoeler, T, & Bhattacharyya, S. (2013). The effect of cannabis use on memory function: An update. Substance Use and Rehabilitation, 4, 11-27.
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STROOP TEST

In the Stroop test, subjects are presented with words referring to a color, like ‘blue’, ‘red” or ‘green’. These ‘color words’ are then
presented in a color that either matches the color word, like ‘RED’, which is referred to as the ‘congruent condition’ or in a color that
does not match the color word, like ‘BLUE’, which is referred to as the ‘incongruent condition’. Subjects are generally slower to
respond to the incongruent condition, which is called the ‘Stroop effect’. This Stroop effect measures interference control as part of
the executive functioning of a subject. Impaired performance on the Stroop test has been demonstrated for patients with ADHD',

TBI>and schizophrenia®.

BLUE

does the color
match the word?

The Stroop test that is implemented here consists of 3 phases. In phase 1, subjects
are instructed to press the space bar as soon as a color word is presented on the
screen. The color of all the words in this phase is white (on a black background). In
phase 2 and 3 all words are presented in either congruent or incongruent colors.
Subjects are instructed to press the space bar only when the word matches the
color (phase 2) or only when the word does not match the color (phase 3). Figures
A-F (below) show the performance of the subject. Figures A-C show the
reaction times in milliseconds for phase 1-3, figure D shows the error percentage across all conditions. The performance data for
figure A-D are depicted in relation with the normative data (see Z-Score color legend*). Individual z-scores are depicted below the
graphs. Figures E -E, show the distribution of the reaction times and errors across trials for phase 1-3 and Figure F shows the
confusion matrix.

STROOP TEST PERFORMANCE
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'Lansbergen, M.M., Kenemans, J.L., and Van Engeland, H. (2007). Stroop interference and attention-deficit/hyperactivity disorder: A review and meta-analysis. Neuropsychology, 21 (2),

251-262.
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meta-analysis. Journal of the International Neuropsychological Society, 17, 354-363.
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