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PLEASE 
Read this entire manual before using Cognivue. 

 
For more information, see Cognivue Operator’s Manual and Practitioner’s Training Manual 

Cognivue is an FDA class II Medical Device 
CAUTION:  Federal Law restricts this device to use by, 

 or on the order of, a licensed practitioner 
. 

 

WARNINGS 

Cognivue is to be used only as configured by CAS. 
No other components or configurations are acceptable for use. 

Cognivue was validated in high school graduates ages 55 – 95 years old. 
Cognivue’s clinical utility in other populations has not been established. 

Cognivue does not identify the presence or absence of a clinical diagnosis. 
Cognivue cannot be used as a stand-alone diagnostic. 

 
 
 
 

All information in this manual is confidential and proprietary 
Cognivue is based on intellectual property related to granted  

U.S. patents as well as additional patents granted and pending  
and related international extensions of patents. 

  
 
 

Expected service life: 5 years 
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Automated Cerebral Assessment with Cognivue: 

Scientific Foundations and Test Interpretation 
Charles J. Duffy, M.D., Ph.D. 

Professor of Neurology 
The University of Rochester Medical Center  

Founder and Chief Executive Officer  
Cerebral Assessment Systems, Inc. 

 

About this Manual 
This manual provides a brief description of the origins and applications of Cognivue. 

The first section presents a brief scientific overview. The second section presents guidelines 
for the interpretation of Cognivue test reports. Cognivue testing must be interpreted in the 
context of a full appreciation of the conditions of testing. Practitioners are encouraged to 
document all test results, and their interpretations, in appropriate records.  Cognivue 
testing is intended to support, but in no way replace, clinical judgment which must consider 
the individual’s clinical presentation, current condition, and circumstances.   

  Cognivue cannot be used as a stand-alone diagnostic.  Clinical correlation is required. 
 

Indications for Use:  Cognivue testing is indicated as an adjunctive tool for the clinical 
evaluation of perceptual and memory function in individuals aged 55-95 years old. 
 

Intended Use: Cognivue provides clinicians in a healthcare setting with objective measures 
of cognitive function as a screening aid in the clinical assessment of adults 55-95 years of 
age.  This is done for the purpose of identifying a potential decline in cognitive function 
relative to baseline test performance of other age-normal adults, referring those adults for 
further testing where warranted, and monitoring changes in cognitive function over time. The 
Computerized Cognitive Assessment Aid is used only as an assessment aid to determine 
level of cognitive functioning for which there exists other valid methods of cognitive 
assessment and does not identify the presence or absence of a clinical diagnosis.  
 
An Introduction to Cognivue 
Cognivue was created to provide healthcare practitioners with rapid, quantitative 
assessments of their individual’s cerebral function.  Our approach is related to traditional 
cerebral psychophysics: engaging individuals in continuous stimulus-response paradigms 
that demand intervening cerebrocortical processes.  This approach enables the 
measurement of cortical systems function. For more on the theory of operation, please refer 
to pg. 5 of the Practitioner’s Training Manual.  
 
CAUTION:  Federal Law restricts this device to use by or on the order of a licensed practitioner 
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Figure 1. K. Broddman’s cytoarchitectonic 
areas of human cerebral cortex (circa 1909). 

 

1.1  Cognivue’s Multi-Dimensional 
Analysis 
 

Cognivue is rooted in twenty years 
of psychophysical research that has 
focused on the early detection of late-life 
cognitive impairment. Those studies 
addressed impairments in various cortical 
functional domains that are thought to 
correspond to the modular organization of 
cerebral neocortex (Figure 1). These efforts 
led to the development of a battery of 
tests for the analysis of the functional 
integrity of cortical function. This test 
battery surveys several major areas of 
cerebrocortical function, but is in no way 
exhaustive. The definition of a complete 
test battery remains a challenge for 
everyone involved in these efforts. 

 
 
1.2  Cognivue’s Technology 
 
 Cognivue’s technology is non-invasive 
and non-intrusive; the only direct contact 
with the individual is through their 
manipulation of a response lever. For more 
information on the Cognivue set-up, please 
refer to pg. 12 of the Cognivue Operator’s 
Manual. The individual sits in front of a 

computer screen and watches the 
automated presentation of computer-
generated displays that highlight various 
locations on the screen. The individual 
moves the lever to indicate the highlighted 
target location (Figure 2). 

 
We continually change the strength 

of the distinguishable perceptual signal in a 
manner that is designed to test the 
activation of a particular cortical system. 
We continually monitor the individual’s 
speed and accuracy in their ability to 
indicate the distinguishable target location 
on the computer screen.  

The continual monitoring of the 
individuals’ indication of the perceived 
stimulus allows us to assess the 
information processing capacity of the 
cortical system responsible for function in 
the selected stimulus domain. In effect, CAS 
technology is testing cortical circuits by 
inserting a signal and monitoring the 
response. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Correct response to a top-left 
target shown at high contrast. 
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Figure 3. An example of the Cognivue test battery 
report. Final scores are on the top right.  Identifying 
data is shown in the upper left. A bar graph of all 
scores is in the upper right. The individual’s 
response traces are along the bottom. 

2.1  Cognivue Tests 
 

Cognivue’s test battery consists of 10 
separately scored sub-tests in three groups: 

I. Tests of basic function: 

1) Adaptive Motor Control 

2) Visual Salience 

II. Perceptual tests: 

3) Letter Discrimination 

4) Word Discrimination 

5) Shape Discrimination 

6) Motion Discrimination 

III. Memory tests: 
7) Letter Memory 

8) Word Memory 

9) Shape Memory 

10) Motion Memory 

The 10 sub-tests are presented in a 
fixed sequence over about ten minutes. 
When each one is completed, a sub-test 
score is derived reflecting the individual’s 
maximum successful sub-test difficulty. 

The average of the eight perception 
and memory scores is used in clinical 
interpretation.  The individual sub-test 
scores have no established clinical utility. 
 
2.2  Cognivue Reporting 

 
The results of Cognivue’s test battery 

are rapidly available for display at the end 
of the test session (Figure 3). The report 
consists of four data fields:   

1) individual/test information, 
2) the final average score (red box) for 

interpreting individual performance 
3) a bar graph of sub-test final scores,  
4) time X difficulty response   
tracings for each sub-test 
 

This information is reformatted and 
archived in the Cognivue database on the 
test computer. The results from previous 
testing of that individual on that computer 
can be recalled for direct comparison to a 
individual’s current results. 

Data storage and transfer is 
executed in compliance with established 
standards of health information protection 
and relevant regulatory guidance. 

 
 
2.3  Identifying  Information 
 

The top left quadrant of test reports 
includes text fields for the presentation of 
identifying data (Figure 4). The identifying 
data includes the individual’s name, birth 
date and test date.  In addition, this section 
presents the test operator’s name and the 
healthcare practitioner’s name, along with 
the test site.  A list of indications for this 
testing is provided to facilitate the recording 
of the practitioner’s reason(s) why this test 
was administered. 
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Figure 4. An example of the identifying data field of 
the Cognivue test report. The top line specifies the 
individual and the individual’s date of birth, as well 
as the date of testing.  The lower lines record the 
testing operator and the indication(s) for testing. 
Blank lines are provided for the practitioner’s 
interpretation and signature. 

 
 
 
 
 
 
 
 
 
 
 
Figure 5. An example of the bar graph 
presentation format of the Cognivue test report. 
The ordinate axis represents the individual’s 
response sensitivity in the ten test domains.  
Each domain score is shown by the height of the 
bar with the numerical value of that score shown 
above the respective bar, higher scores reflect 
better performance. Error bars have been 
calculated and are displayed on their respective 
bars. Scores in the green zones are above 75% of 
the total range. The bars are labeled with the test 
name and colored to match that domain’s 
response trace. 

 
(If the indication for testing is 

entered as “research,” the operator may 
have the opportunity to enter additional 
individual information at the conclusion of 
the testing session.)   

The individual’s diagnoses and 
medications may also be recorded by the 
operator or practitioner. In addition a list of 
medicines might be included, especially 
those that may be associated with 
neuropsychiatric effects or side-effects. CAS 
recommends that the practitioner should 
either circle or write-in such medicine’s use 
and dose to record it as the indication for 
testing for record keeping and billing 
purposes. For more information on entering 
individual data, please refer to pg. 14 of the 
Cognivue Operator’s Manual.  

 
 
 
 
 

2.4  An Approach to Cognivue Test Scores 
 

The final scores for each sub-test are 
shown in the bar graph with numerical 
values and confidence intervals (Figure 5). 
Sub-test scores have no established clinical 
utility on their own as critical values were 
determined only for the average scores. 

 
 
Test interpretation includes: 

 
1)  Good performance on Motor Control and 
Visual Salience suggests that the subject 
can perform in this stimulus-response 
paradigm, and the results of the other tests 
are a reasonable basis for a clinically 
interpretable average score reflecting brain 
function. 

 Average Perception = 93  Average Memory = 90 
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Poor performance on the Motor or Visual 
tests raises the issue of whether decline on 
the other tests might be secondary to motor 
control or visual salience impairments. 
2)  Average scores at or above 75 suggest 
that the individual’s perceptual and 
memory function is not impaired.  This 
includes some individuals who are mildly 
impaired range on other commonly used 
tests.   
3) Average scores at or below 50 suggest 
that the individual’s perceptual and 
memory function is in the impaired range.  
4) Average scores between 50 and 75 
suggest function between the unimpaired 
and the impaired ranges.  No conclusions 
regarding perceptual and memory function 
can be inferred from scores in that range.   
 

2.5  Response Traces 
 

The record of the individual’s 
performance in each sub-test is presented 
for each of the ten test domains. For each 
domain, the record shows a plot of time 
(secs, abscissa) by test difficulty (percent 
maximum difficulty, ordinate).  It should be 
noted that a high position on the difficulty 
plot indicates good performance; that the 
individual was able to provide accurate 
indications of the target stimulus location 
despite the targets being degraded by the 
addition of visual noise added to the 
stimulus in the domain of that test.  

 
2.6  Test Organization 
 

Tests are presented in three groups: 
basic visuo-motor function, specialized 
perceptual function, and specialized 
memory function.  All tests begin with 
transitions accommodating the individual to 

that test.  The sub-tests can be stopped 
early if the test subject shows a test score 
that is highly stable, maximal, evokes no 
response, or if the subject fails to complete 
all 3 transitions. 

The difficulty plots for each sub-test 
can be interpreted separately as addressing 
separate issues. However, interpretation of 
each sub-test can inform the interpretation 
of others, as described below. 

 
2.6.1 Visuo-Motor Testing 
 

This sub-battery consists of two tests 
of basic motor and visual abilities.  These 
tests verify that the individual can move the 
wheel see the visual stimuli. For example, in 
the Adaptive Motor Control test, individuals 
are asked to “Stay on the dots,” and turn 
the wheel to stay on the dots as they move. 

The rate and manner of stimulus 
presentation in the remaining tasks is 
modulated by the scores on these tests. 
The goal is to compare all subjects in the 
context of more uniform testing conditions. 

There are three sub-phases in both 
the motor and visual sub-tests, which may 
be evident in the response traces. They are 
described in the section for each of these 
subtests (below).  

 
2.62 Adaptive Motor Control Test 
 

The Adaptive Motor Control test 
evaluates the individual’s ability to control 
their rotatory movement response of the 
Cognivue wheel in response to a rotating 
visual cue (Figure 6). The individual’s 
performance is reflected in the response 
trace for this test (Figure 7). 
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Figure 6. Examples of the Adaptive Motor 
Control test. The individual controls the green 
wedge using the wheel, and must follow the dots 
as they move around the screen in a random 
formation. As the test progresses (A-D), the dots 
change direction and speed, in addition to there 
being gain changes in the wheel response.  

Adaptive Motor Control 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 secs 30 secs 60 secs 
Figure 7. Example of response trace from the 
Adaptive Motor Control test showing excellent 
movement direction and speed sensitivity.  This test 
verifies the individual’s ability to accurately and 
quickly respond to the visual movement on the 
display screen using the rotational movement of the 
response wheel. 

 
In this test the system determines 

the maximum target rotation dynamics that 
can be followed by the individual, through 
unpredictable changes in direction. Testing 
is restricted to a range of speeds that is 
commonly achieved by older adults. This 
test is used to assess visuo-motor 
coordination using speed and accuracy 
measures in a composite score that is 
graphed over the test interval. 

There are several parametric 
changes within the Adaptive Motor Control 
test: the naturally anticipated 1:1 gain 
relating subject wheel movement and green 
cursor movement on the screen, and then 
algorithmically controlled, continual 
changes in cursor gain.  
 
 
 
 
 
 

 
2.63. Visual Saliency Test 

 
In the Visual Saliency Test, the 

individual being tested must locate a 
wedge of bright dots on the screen, and 
follow them as they begin to fade (Figure 
8). Their performance is reflected in the 
response trace for this test (Figure 9). 

100% 

75% 

50% 

25% 

0% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8. Examples of the Visual Saliency Test.  
Individuals must locate dots on the screen using the 
wheel. Dots start out high contrast (A), but begin to 
fade as they move around the screen (B). The dots 
change sizes (C, D), while continuing to rotate and 
fade. 
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Visual Saliency Testing 
 
 
 
 
 

              0 secs                       30 secs                            60 secs 
 
Figure 9. Example of response trace from the Visual 
Saliency test showing excellent performance on this 
test of the ability to perceive a random dot pattern 
shown on a neutral (gray) background. This test 
verifies the individual’s ability to see stimulus 
intensities used in the subsequent tests, suggesting that 
contrast will not limit this individual’s performance. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10. Example of the transitional stimuli for the 
perceptual processing tests. At the start of the sub-
test the target is shown on an annular array with the 
test directions on the bottom of the screen. The 
display will show a blinking target (A). If the S 
correctly moves the cursor to the target, they will see 
the word “good” flash on the screen (D). The target 
is then shown with a frame that blinks twice and 
disappears. The instructions are still on the screen, 
and if the S locates the target they again receive the 
word “good” (B, D). The third transition is similar to 
the remainder of the test sequence, and the S is 
rewarded with the word “good”, followed by the 
words “keep going” (C-E). Note that the red circles 
only represent a blinking frame, and do not actually 
appear on the test. 
 

 
Several phases within the Visual 

Saliency test with changes in the spatial 
frequency of the dot stimulus pattern. The 
tests begin with the dots at a broad range 
of sizes (Figure 8A), and then go through 
periods of being smaller (Figure 8D) or 
larger (Figure 8).  These transitions may be 
evident as subtle discontinuities in the 
individuals’ response function generated by 
this test.   

Difficulty on this test should be 
considered in interpreting any uniform 
inabilities suggested by the subsequent 
tests, all of which require basic visual 
perception. 
 
2.7  Perceptual Processing Scores 
 

This sub-battery consists of four 
tests of higher visual processing abilities. 
These tests provide a perceptual 
processing context for interpreting the 
subsequent memory tests in each of the 
four perceptual test domains. 

All tests begin with three transitional 
examples that familiarize the individual 
being tested with that test (Figure 10). 

 
These transitions occur at the start 

of each test, and while they may differ 
slightly depending on the format of the test, 
they are all essentially the same. For this 
reason, they will not be detailed further in 
our presentation of the other sub-tests. 

 
2.71 Letter Discrimination Scores 
 

The Letter Discrimination test 
quantifies the individual’s ability to identify 
a real English letter as discriminated from a 

100% 

75% 

50% 

25% 

0% 
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Letter Discrimination 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

0 secs 30 secs 60 secs 
 

Figure 12. Example of response trace from the 
Letter Discrimination test showing a moderately 
impaired ability to distinguish letters from 
nonletters in the context of letter/non-letter form 
degradation. This test assesses the individual’s 
letter processing abilities, here showing that they 
are not at a level we have commonly seen in 
healthy older adults during Cognivue’s 
development studies. 

variety of non-letter, letter-like shapes 
(Figure 11). Perceptual sensitivity is 
measured by the individual’s ability to 
continue successfully in the test despite the 
addition of increasing amounts of clutter in 
the letter and non-letter forms. 

 
The response traces for the Letter 

Discrimination test is measured by the 
individual’s ability to continue successfully 
in the test despite the addition of 
increasing amounts of clutter in the letter 
and non-letter forms (Figure 12).  

This is a test of how effectively 
the individual can process the highly over-
learned set of specialized shapes that 
compose written English.   

Specific impairments in this test may 
reflect the degradation of temporal lobar 
shape discrimination processes that are 
specialized for written language analysis.  

 
 

 
In this test, as well as in the 

remainder of the tests, if the individual 
answers correctly the test increases in 
difficulty. This continues until the subject 
maxes out their score, and the test ends 
early, or they answer incorrectly. In the 
second case, the test will drop in difficulty 
level until the subject answers correctly 
again. This information can be seen on the 
response trace. In addition, if the individual 
makes no effort to select an answer, or 
cannot perform in this test, the test will 
terminate early and this is indicated by the 
response trace.   

 
2.72 Word Discrimination Scores 
 

The Word Discrimination test 
quantifies the individual’s ability to identify 
real English three-letter words as 
discriminated from a variety of non-words 
composed of real English three-letter sets 
(Figure 13). 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11. Examples of the Letter Discrimination 
test. Individuals are presented with a series consisting 
of several non-letter, letter-like shapes and one letter. 
Their task is to correctly identify the real English 
letter. As the test progresses (A-D), the contrast will 
decrease and the amount of clutter in the forms will 
increase, depending on the results of the Visual 
Saliency Test. 

100% 

75% 

50% 

25% 

0% 
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Word Discrimination 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

0 secs 30 secs 60 secs 
 

Figure 14. Example of response trace from the 
Word Discrimination test showing excellent 
performance in selecting a real English three letter 
word from a similarly constructed non-word in the 
context of letter form degradation. This test 
indicates the individual’s ability to access 
previously acquired information about which three-
letter sets are words and discriminate them from 
non-words. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15. Examples of the Shape Discrimination test. 
Individuals are presented with a series of non-
recognizable shapes, and must identify which shape is 
different. As the test progresses (A-D), the amount of 
clutter increases, making it harder to see. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Perceptual sensitivity is measured by 

the individual’s ability to continue 
successfully in the test despite the addition 
of increasing amounts of clutter in the 
word and non-word forms presented in the 
display. This is a test of how effectively the 
individual can process three-letter words 
that are commonly encountered in English. 

Their performance is reflected in 
the response trace for this test (Figure 
14). Impairments in this test may reflect the 
degradation of superior temporal and 
posterior parietal functioning that supports 
the recognition of written language forms. 
 
2.72 Shape Discrimination Scores 
 

 
The Shape Discrimination test 

quantifies the individual’s ability to 
discriminate one regular shape from others 
in the annular display (Figure 15). 
Perceptual sensitivity is measured by the 
individual’s ability to continue successfully 
in the test despite the addition of 
increasing amounts of noise in the target 
and surrounding shapes presented in the 
display, as in Letter and Word 
discrimination.  This is a test of how 
effectively the individual can process simple 
shapes that are similar to those commonly 
encountered in nature. Their performance is 
reflected in the computer-generated 
response trace for this test (Figure 16).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 13. Examples of the Word Discrimination 
test. Individuals are presented with a series 
consisting of multiple three letter non-words and one 
English word. As the test progresses they must 
differentiate between non-words and the real word 
despite an increase in clutter (A-D). 

100% 

75% 

50% 

25% 

0% 
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Shape discrimination 
 
 
 
 
 
 
 

 
Figure 16. Example of response trace from the 
Shape Discrimination test showing the delayed 
onset of subsequently excellent performance in 
finding a wedge populated by shapes different from 
those in the surrounding annular display in the 
context of shape form degradation.  This test 
focuses on the individual’s ability to discriminate 
shapes in an array with super-imposed form noise. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 17. Examples of the Motion Discrimination 
test. Individuals are presented with annular arrays 
filled with moving dot patterns. The individual must 
identify which circle contains the different pattern. 
There are three directional movements: radial, planar, 
or circular. Each movement may occur in different 
directions (i.e. clockwise or counterclockwise). As the 
test progresses, incoherence will increase with good 
performance and decrease with poorer performance. 

Motion Discrimination 
 

 
 
 
 

 
0 secs 30 secs 60 secs 
 

Figure 18. Example of response trace from the Motion   
Discrimination test showing excellent performance in 
identifying the location of a relative motion direction 
defined circle in the context of motion incoherence. 
This test indicates the individual’s ability to apply 
visual motion direction discrimination to stimulus 
arrays with superimposed motion noise. 

 
Specific impairments in this test may 

reflect the degradation of occipito-temporal 
functioning that supports the recognition of 
simple shapes. 

 
2.74 Motion Discrimination Scores 

The Motion Discrimination test 
quantifies the individual’s ability to identify 
a circle of dots moving in a different pattern 
from that in other dot circles (Figure 17).  
Perceptual sensitivity is measured by the 
individual’s ability to continue despite 
increasing amounts of random dot motion 
that adds incoherence to the motion 
patterns. Individual performance is 
reflected in the response trace for this test 
(Figure 18). 

This is a test of how effectively the 
individual can process visual motion that is 
commonly encountered in nature and 
synthetic displays.  Specific impairments in 
this test may reflect the degradation of 
occipito-parietal functioning that supports 
the recognition of motion direction. 

 
2.8 Memory Processing Scores 
 

This sub-battery consists of four tests 
of memory for specialized sets of visual 
stimuli. These tests can be interpreted in 
the context of the corresponding perceptual 
processing tests.  Their relationships 
depend on the partial separability of domain 
perception and mnemonic function.  

0 secs                          30 secs                          60 secs 

100% 

75% 

50% 

25% 

0% 

100% 

75% 

50% 

25% 

0% 

0 secs                          30 secs                       60 secs 
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Figure 19. Example of the transitions for the memory 
processing tests.  At the start of the sub-test the target 
is shown on the screen with the directions (A), and 
then as part of an annular array. The target will blink 
during presentation (B). If the S moves the cursor to 
the target, “good” will flash on the screen (H). This 
process is repeated, but the second time the target 
blinks twice and then stabilizes, and if the S locates 
the target they again receive the word “good” (C,D,H). 
The third transition is similar to the remainder of the 
test sequence, and includes the addition of a domain-
specific mask before the choice array (E-G). The S is 
rewarded with the word “good”, followed by the 
words “keep going” (H-I). Note that the red circles 
only represent a blinking frame, and do not actually 
appear on the test.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 20. Examples of the Letter Memory test. 
Individual’s being tested are shown a single letter in 
the center of the screen (A), and must chose that letter 
from a choice array (C). As the test progresses, a 
masking letter will be displayed after the pre-cue to 
act a distractor (B). If the correct answers continue, 
the masks will increase in duration and quantity, 
while growing larger. The letters in the choice array 
will also decrease in contrast and increase in the 
amount of clutter (D). 

Just as in the perceptual processing 
tests, the four memory tests each have 
three transitional examples that serve as 
practice for that test (Figure 19). 

 

2.81 Letter Memory Scores 
 

 
The Letter Memory test examines the 

individual’s ability to recall which letter of 
the English alphabet was presented as a 
pre-cue, and then select that letter from an 
array of alternative letters (Figure 20). 

The robustness of the memory for 
the target letter is measured by the 
individual’s ability to continue successfully 
in the test despite the addition of increasing 
amounts of letter clutter to the target and 
masking letters in the display. This is a test 
of how well the individual can remember 
which letter first preceded the choice array, 
and their performance is reflected in the 
response trace for this test (Figure 21). 
Specific impairments in this test may reflect 
the degradation of cortical and sub-cortical 
processes for visual letter recall. 
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Letter Memory 
 
 
 
 

0 secs 30 secs 60 secs 

Figure 21. Example of response trace from the Letter 
Memory test showing excellent performance in 
selecting a single cued letter from a short list of letters 
in the context of letter form degradation. This test 
verifies the individual’s ability to recall which letter 
was presented as the immediately preceding cue 
despite a loss of the clarity of the letter choices and the 
addition of a mask.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 22. Examples of the Word Memory test. 
Individuals are shown a word in the center of the 
screen (A), and must choose that word from a choice 
array (C). As the test progresses, masking words will 
be displayed after the pre-cue to act as distractors 
(B). The words will also increase in clutter (D). 

Word Memory 
 
 
 
 

 
 

0 secs 30 secs 60 secs 
 

Figure 23. Example of response trace from the Word 
Memory test showing impaired performance in 
selecting a single cued three-letter word from a short 
list of real English words in the context of letter 
form degradation. This test indicates the 
individual’s ability to recall which word was 
presented as the first preceding cue despite a loss of 
choice clarity and the addition of a mask. 

 
2.82 Word Memory Scores 
 
In the Word Memory test, individuals 

must recall English language three-letter 
words presented as pre-cues, and then 
select that word from the annular array of 
alternative English words (Figure 22).  

 

The robustness of the memory for 
the target word is measured by the 
individual’s ability to continue successfully 
in the test despite the addition of increasing 
amounts of letter clutter to the target and 
masking words in the display, and their 
performance is reflected in the response 
traces for this test (Figure 23).  

 
This is a test of how effectively the 

individual can remember which word 
immediately preceded the choice array.  
Specific impairments in this test may reflect 
the degradation of cortical and sub-cortical 
processes for visual written word recall. 

 
2.83.  Shape Memory Scores 

 
The Shape Memory test measures 

the individual’s ability to recall which 
common shape was presented as a pre-
cue, and then select that shape from the 
annular array of alternative shapes (Figure 
24). 

The robustness of shape memory is 
measured by the individual’s ability to 
continue successfully in the test despite the 
addition of increasing amounts of clutter to 
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Figure 24. Examples of the Shape Memory test. 
Indiviudals being tested are shown a single shape (A), 
and must choose that shape from a choice array (C). As 
the test progresses, masking shapes will be displayed, 
one at a time, to act as distractors (B). There will also 
be an increase in clutter in the choice array (D). 

Shape Memory 
 
 
 

 
 
 
 
 

0 secs 30 secs 60 secs 
 

Figure 25.  Example of response trace from the Shape 
Memory test showing stabilization at excellent 
performance in selecting a single shape from a set of 
other shapes presented in the context of form 
degradation. This verifies the individual’s ability to 
recall which shape was presented as the preceding 
cue despite a successive loss of form clarity and the 
addition of a mask. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure  26.  Examples  of  the  Motion  Memory  test.  
Individuals are shown a circle of moving dots in the 
center of the screen (A). They are then presented with 
three circles, all moving in different pa t te rns  and 
must match the direction to the pre-cue (C,D). As the 
test progresses, a circle filled with motion 
incoherence (different from the pre-cue) will be 
shown as a mask (B). 

 

Motion Memory 

 

 

 

            0 secs                             30 secs                             60 secs 

Figure 27. Example of response trace from the 
Motion Memory test showing excellent 
performance in selecting a single motion pattern 
from a small set of motion patterns presented in 
the context of motion incoherence.  This test 
indicates the ability to recall which motion 
direction was presented despite a successive loss 
of clarity and the addition of a mask. 

the target and masking shapes in the 
display. Their performance is reflected in 
the response trace for this test (Figure 25).  

 
This tests how effectively the 

individual being tested remembers which 
shape immediately preceded the choice 
array. Specific impairments in this test may 
reflect degradation of cortical or subcortical 
centers. 

2.84.  Motion Memory Scores 

 
The Motion Memory test evaluates 

the individual’s ability to recall which pattern 
of motion was presented as a pre-cue, and 
then select that direction of motion from a 
small annular array of alternative motion 
directions (Figure 26).  
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Immediate Response 
 
 
 
 
 
 
 

Delayed Response 
 
 
 
 
 

Irregular Response 
 
 
 
 
 

 
 

Figure 28. Three response traces illustrating a range 
of responses time-courses. A) An immediate response 
to the maximum of the sensitivity scale is ideal. B) 
The delayed onset of very good performance 
indicates preserved abilities after initial difficulty 
interpreting the display.  C) An irregular response, 
with inclines and declines in sensitivity, here shows 
excellent eventual performance with irregularity that 
might indicate fluctuating focus on the task. In 
general, faster completion of a test to a high 
sensitivity level indicates better abilities. 
 

The robustness of the memory for 
the target motion pattern is measured by 
the individual’s ability to continue 
successfully in the test despite the addition 
of increasing numbers of randomly moving 
dots, motion incoherence, in the display, 
and their performance is reflected in the 
response trace for that test (Figure 27).  

This is a test of how effectively the 
individual being tested can remember which 
pattern of motion first preceding the choice 
array.   Specific impairments in this test may 
reflect the degradation of cortical and sub-
cortical processes for visual motion pattern 
recall.  
 
2.9  Interpretative Issues 
 

Three issues related to the 
interpretation of Cognivue scores should be 
noted: variation in the time-course of 
responses, the individual’s primary 
language, and the influence of spatial 
uncertainty on the performance on some 
tests. 

 
2.91  Response Time-Course 
 

The time-course of Cognivue tests is 
a function of both the test algorithms and 
the individual’s response dynamics (Figure 
28).  

An individual who shows fast and 
accurate responses throughout a test will 
generate a steadily rising response 
sensitivity function with a consistent slope 
from the beginning of the test to a near 
maximum score (Figure 28A).  That 
individual’s testing may terminate before 
the full test time has elapsed because the 
test algorithm includes stop criteria 
triggered by near maximal scores and very 

stable scores.  Such performance can be 
considered optimal on any of the sub-tests.  

 
Some individuals show a poor 

response from the beginning of a test, but 
after some delay show marked 
improvement (Figure 28B). Despite a 
steadily increasing score late in the test, 
there may not be enough time t o  achieve 
a score that reflects their best potential 
performance.   Such delayed response 
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Word  Dependence 
 

Word Discrimination 
 
 
 
 
 
 

 
0 secs 30 secs 60 secs 

 
Word Memory 

 
 
 
 
 
 

0 secs 30 secs 60 secs 
 

Figure 30 . Two Cognivue tests are more 
dependent on the use of English language 
experience: Word Discrimination (A) and Word 
Memory (B). Non-native speakers of English may 
show impairments that do not reflect a loss of 
abilities.   

 

scores should be viewed in that context.  It 
may reflect difficulty in grasping some 
aspect of a particular test, or a lapse in 
performance, from endogenous or 
exogenous distraction. 

Some individuals show an irregular 
response profile throughout a test, but may 
still achieve good test scores (Figure 28C). 
More likely, their score will be lower than that 
which they might have achieved with more 
consistent performance.  This is an 
important factor, addressing reliability, as 
well as effectiveness, of performance.  

Such irregular responses may 
reflect difficulty in maintaining the 
frequency of responding that is required 
by the tests, and may be the harbinger 
of declining abilities in that domain. For 
more on Response traces, please refer 
to pg. 15 of the Practitioner’s Training 
Manual. 

 
2.92 Language Effects 

Two of the Cognivue tests are 
particularly influenced by familiarity with 
the English language alphabet: Letter 
Discrimination and Letter Memory 
(Figure 29). These tests may be more 
difficult for individuals whose primary 
language used a different alphabet (e.g., 
Asian languages, Arabic, Hindi and their 
dialects, as well as Russian and other 
Eastern European languages, etc.).  

A consideration of these effects 
might appropriately inform the 
interpretation of these tests.  As older 
adults become impaired, such effects 
may increase. 

 
Two of the Cognivue tests are 

particularly influenced by familiarity with 
written English: Word Discrimination and 

Letter Dependence 

Letter Discrimination 
 
 
 
 
 
 

0 secs                               30 secs             60 secs 
Letter Memory 

 
 
 
 
 

0 secs                               30 secs                          60 secs 
 

Figure 29. Two Cognivue tests are more dependent 
on the use of English letters: Letter Discrimination 
(A) and Letter Memory (B).  Individuals whose 
primary language uses another alphabet may show 
poor scoring that does not reflect a loss of abilities. 
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Spatial Uncertainty 
 

Shape Discrimination 
 
 
 
 
 
 

0 secs 30 secs 60 secs 
 

Motion Discrimination 
 
 
 
 
 
 

0 secs 30 secs 60 secs 
 

Figure 31. Two Cognivue tests are more dependent 
on the individual’s ability to process stimuli presented 
with a higher degree of spatial uncertainty; that is, 
uncertainty as to the angular position of the correct 
response: Shape Discrimination (A) and Motion 
Discrimination (B).  The other tests present discrete 
choices at clearly distinguished angular positions. 
These tests might have the best response at any 
angular position around the 360° range of wheel 
responses. 

 

Word Memory (Figure 30).  These tests 
may be more difficult for individuals 
whose primary language was not English 
or who never achieved full literacy in 
English, often as a result of the lack of 
educational opportunity or 
accomplishment.  

A consideration of these effects 
might appropriately inform the 
interpretation of these tests.  As older 
adults become impaired, they often 
show some tendency to revert to their 
primary language.  This is not always the 
case, but it is common enough to 
warrant our recognition.  In such cases, 
some test results may appear to 
suggested an acquired illiteracy.  

 
2.93 Spatial Uncertainty Effects 
 

Two of the Cognivue tests are 
particularly prone to the effects of 
spatial uncertainty on the individuals’ 
responses: Shape Discrimination and 
Motion Discrimination (Figure 31).  In 
both of these tests, the target wedge 
can be at any angle around the 360° 
extent of the annular display.  In 
contrast, the other tests present targets 
at a limited number of discrete locations 
around the choice annulus.  Those 
locations change in every trial, but they 
remain well-spaced and separate from 
each other. When a individual’s test 
results suggest impairment on both the 
Shape and Motion Discrimination sub-
tests, the spatial uncertainty of those 
tests may be playing a role, suggesting a 
single impairment rather than two 
separate impairments. 

 
 
 

 
2.10 Clinical Context 
 
Three factors provide important 

contextual for evaluating Cognivue 
scores: 

1) All test scores should be 
considered in the context of clinical 
correlation with the individual’s medical 
conditions, medical history, surgical 
history, trauma history, all previous 
treatments and ongoing treatments. 

2) All test scores should be 
considered in the context of previous 
Cognivue test results or related testing 
that may indicate the level of baseline 
function as well as any trends in 
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function that may enhance the 
interpretation of Cognivue results. The 
Computerized Cognitive Assessment Aid 
is used only as an assessment aid to 
determine level of cognitive functioning 
for which there exists other valid 
methods of cognitive assessment and 
does not identify the presence or 
absence of a clinical diagnosis.   

3) Consideration of new 
diagnoses that might explain declines in 
function, planning for further diagnostic 
testing, or evaluations by other 
healthcare professionals as guided by 
those considerations. 

In addition, we recommend that 
the involved healthcare professionals 
should discuss the results and 
interpretations of testing results with 
their individuals, families, or other 
involved persons as guided by their 
professional judgment regarding the 
individual’s circumstances. 

 
2.11 Repeat Testing 
 

Repeat testing may be warranted 
when there are recognized, extraneous 
events that might have interfered with a 
testing session. 

Repeat testing may be warranted 
in the setting of recognized or suspected 
clinical events that may have interfered 
with testing or made previous testing 
less relevant to the assessment of a 
individual’s clinical condition.  These 
events could reasonably include, but are 
not be limited to: head trauma, other 
injury, stroke, cardio-respiratory 
compromise, metabolic crises 
(hyper/hypoglycemia, hepatic or renal 
failure, toxic exposures, etc.), 
intoxications, and medicinal side-

effects.   
Cognivue has not been validated 

in the wide variety of potentially relevant 
clinical settings.  Cognivue cannot be 
used as a stand-alone diagnostic.  
Clinical correlation is required. 

 
 
 
 
 
 
 
 
 
 
 
 

 

Please report any performance irregularities 
or safety issues involving Cognivue.     

         Thank you for working with us. 

Web Access at: 
www.CerebralAssessmentSystems.com 
 
Direct access at: 
Cerebral Assessment Systems, Inc. 
2850 Clover Street 
Pittsford, NY 14534 USA 
1-585-203-1969 
 

mailto:www.CerebralAssessmentSystems.com
mailto:www.CerebralAssessmentSystems.com
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Cognivue Practitioner’s Manual, Appendix 1: 

Origin of Cognivue’s Classification of Tested Individuals 

 
Purpose:  
Obtain test subjects’ scores on Cognivue and SLUMS to determine the Cognivue scores that 
classify tested individuals in a manner comparable to the SLUMS three-level classification 
scheme of unimpaired, impaired, and scores suggesting an intermediate condition.  
 
Design:  
Scores on Cognivue and SLUMS were compared in 92 high school graduate, assisted and 
independent living adults, ages 55-95 years old, to find Cognivue scores corresponding to  
SLUMS individual classification as: impaired, unimpaired, and mild cognitive impairment (MCI).   
We excluded subjects with limiting motor or visual disabilities, or who were unable to provide 
informed consent. 
  
Optimization by PPA and NPA: 
We used a minimization algorithm with two conjoined measures of relationships between 
Cognivue and SLUMS scores in the objective function: 1) Negative Percent Agreement (NPA, 
100 x [TN/FP+TN]), and 2) Positive Percent Agreement (PPA, 100 x [TP/TP+FN]).  The algorithm 
minimized the square root of the sum of the squares of the objective function.   
 
Results: 
 
 
 
 
 
 
 
 
 
 
 
The line graphs above show the objective function (ordinates) as a function of Cognivue scores 
(abscissas, labelled CAS Score) for the SLUMS impairment cut-off score (left graph, SLUMS < 21) 
and the SLUMS un-impairment cut-off score (right graph, > 26). 
 
Left:  The objective function for the SLUMS < 21 impairment cut-off minimized to 0.297 
at a Cognivue cut-off = 63.5 (red arrow) with an NPA = .80 and PPA = .79. 
 
Right:  The objective function for the SLUMS > 26 un-impairment cut-off minimized to 0.324 at 
a Cognivue cut-off = 73.5 (green arrow) with an NPA = .68 and PPA = .67. 
 
 
Optimization by Accuracy and Error Bias:  
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We assessed the relationship between Cognivue and SLUMS scores using a minimization 
algorithm with two measures in the objective function: 1) inaccuracy (1- [TP + TN/total]) and 2) 
error bias (contrast ratio [difference/sum] of FPs & FNs, here BGI).  The algorithm minimized 
the square root of the sum of the squares of the objective function.   
 
Results: 
 
 
 
 
 
 
 
 
 
 
The line graphs above show the objective function (ordinates) as a function of Cognivue scores 
(abscissas, labelled Cas Score) for the SLUMS impairment cut-off score (left graph, SLUMS < 21) 
and the SLUMS un-impairment cut-off score (right graph, > 26). 
 
Left:  The objective function for the SLUMS >= 21 impairment cut-off minimized to 0.120 
at a Cognivue cut-off = 54.5 (red arrow) with an NPA = .92 and PPA = .64. 
 
Right:  The objective function for the SLUMS > 26 un-impairment cut-off minimized to 0.324 at 
a Cognivue cut-off = 78.5 (green arrow) with an NPA = .53 and PPA = .79. 
 
Summary:  
We find that Cognivue cut-off scores between 55 and 64 provide an acceptable adjunctive tool 
for recognizing individuals who would score 0-20 on SLUMS, suggesting impairment. 
 
We find that Cognivue cut-off scores between 74 and 79 provide an acceptable adjunctive tool 
for recognizing individuals who would score 27-30 on SLUMS, suggesting un-impairment. 
 
Conclusions:  
We conclude that Cognivue scores <=50 are consistent with a conservative standard for 
impairment.  That is, an impairment standard that avoids errors in which Cognivue might 
imprudently support the impression that an individual is impaired. 
 
We conclude that Cognivue scores >=75 are consistent with a conservative standard for un-
impairment.  That is, an un-impairment standard that avoids errors in which Cognivue might 
imprudently support the impression that an individual is not unimpaired. 
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Cognivue Practitioner’s Manual, Appendix 2: 

Validation of Cognivue’s Individual Classification 
 

 
Purpose:  
To compare Cognivue and SLUMS scores in older adults to provide a frame of reference for 
practitioners.  This comparison is interpreted cautiously as Cognivue and SLUMS use 
fundamentally different approaches.   
 
Design:  
Scores on Cognivue and SLUMS were compared in 401 assisted and independent living high 
school graduates ages 55-95 years old, to assess Cognivue’s use as an adjunctive tool in the 
clinical evaluation of brain function.   We excluded subjects with limiting motor or visual 
disabilities, or who were unable to provide informed consent. 
 
Regression Analyses:  
This scatterplot shows all subjects’ scores on SLUMS (abscissa, full-scale 0-30) and Cognivue 
(ordinate, full-scale 0-100) co-plotted with 45 degree unity line.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Deming regression yields a best fit line: Cognivue = -29.98 + 4.465 SLUMS.    
The intercept of that line has a 95% Confidence Interval of -42.52 to -17.44 (SE = 6.3790, 

p<.0001).  The slope of that line has a 95% Confidence Interval of 3.966 to4.964 (SE = .254, 
p<.0001).  The regression fit has an R2 = .5 (r = 0.71).This suggests a significant relationship 
between SLUMS and Cognivue scores. 
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Classification Analysis:  
SLUMS scores are interpreted as classifying our subjects into three functional levels: >26 is 
unimpaired, <21 is impaired, intermediate scores is mild cognitive impairment (MCI).  Cognivue 
scores are classified as: >75 is unimpaired, <50 is impaired, intermediate scores are of 
indeterminate significance.   
 
To determine how often SLUMS and Cognivue scores agree that someone is impaired or not, 
Positive and Negative Percent Agreements were calculated.  In this analysis, SLUMS MCIs were 
combined with the SLUMS unimpaired and Cognivue intermediates were combined with the 
Cognivue unimpaired.  This analysis yields a Positive Percent Agreement of 56% (95% Wilson 
interval: .47 to .65), and a Negative Percent Agreement of 95% (95% Wilson interval: .91 to .97).  
A quadratic weighted kappa score was .57 (Wald 95% CI .50 to .63).  This suggests a significant 
categorical relationship between Cognivue and SLUMS scores.  
 
Analysis omitting the MCI and intermediate groups as being in an indeterminate condition 
about which no firm conclusion is clinically justified, the comparison between Cognivue and 
SLUMS yields a Positive Percent Agreement of 82% (95% Wilson interval: .72 to .89), and a 
Negative Percent Agreement of 98%  (95% Wilson interval: .93 to .99).  This suggests a strong 
categorical relationship between Cognivue and SLUMS outcomes for individuals who are either 
impaired or unimpaired.   
 
Summary: 
These findings confirm agreement between SLUMS and Cognivue and suggest that Cognivue 
can inform a clinical impression that an individual is unimpaired or is impaired.  Cognivue sets a 
conservative standard for supporting the impression that a mildly impaired individual should be 
considered to be impaired. 
 
Conclusions:  
We conclude that Cognivue provides a useful adjunctive tool in the clinical evaluation of 
perceptual and memory function in adults ages 55-95 years old.  
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Cognivue Practitioner’s Manual, Appendix 3: 

Analysis of Cognivue’s Test-Retest Reliability 
 

Purpose:  
To compare scores from the repeated administration of Cognivue to assess its re-test reliability, 
and to compare those findings to parallel results from SLUMS to provide practitioners with a 
frame of reference.     
 
Design:  
We conducted repeated Cognivue and SLUMS testing in two sessions 1-2 weeks apart with 358 
assisted and independent living high school graduates ages 55-95 years old, to assess 
Cognivue’s reliability as an adjunctive tool in the clinical evaluation of brain function.  We 
excluded subjects with limiting motor or visual disabilities, or who were unable to provide 
informed consent. 
 
Cognivue Regression Analysis: 
This scatterplot shows Cognivue first test scores (abscissa) and Cognivue second test scores 
(ordinate) co-plotted with a Deming regression line (dashed) and 45 degree line (solid).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Deming regression yields the line: Cognivue 2 = 9.06 + 0.936 Cognivue 1. 
The intercept of that line has a 95% Confidence Interval of 4.27 to 13.84 (SE = 2.433, p=.0002). 
The slope of that line has a 95% Confidence Interval of 0.880 to 0.993 (SE = 0.0285, p=.0264). 
The regression fit has an R2=.81 (r = 0.90).  These findings demonstrate substantial and 
significant agreement between Cognivue first test and Cognivue second test scores. 
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SLUMS Regression Analysis: 
This scatterplot shows SLUMS first test scores (abscissa) and SLUMS second test scores 
(ordinate) co-plotted with 45 degree line.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Deming regression yields the line: SLUMS 2 = 4.15 + 0.90 SLUMS 1. The intercept of that line has 
a 95% Confidence Interval of 2.24 to 6.06 (SE = 0.970, p<.0001). The slope of that line has a 95% 
Confidence Interval of 0.82 to .97 (SE = .039, p=.039). The regression fit has an R2=.67 (r = 0.82).   
 
These findings demonstrate substantial and significant agreement between SLUMS first test 
and SLUMS second test scores. 
 
 
Cognivue Agreement Analysis:  
Cognivue scores are classified as: >75 is unimpaired, <50 is impaired, 
scores between 50 and 75 are intermediate and of indeterminate significance.   
 
Comparisons between subject classification by first and second Cognivue tests yields a Positive 
Percent Agreement (PPA) of 89% (95% Wilson interval: .77 to .95) and a Negative Percent 
Agreement (NPA) of  93% (95% Wilson interval: .90 to .96)   
Intraclass correlation of Cognivue test 1 and 2 = .99 (p < .001).  The Fisher-Freeman-Halton 
exact test yields 3.62 (df = 2) with a two-tailed probability of = 0.16. 
 
Analyzing the three classes of Cognivue scores separately yields, the Percent Agreement for 
impaired = 87%, for intermediates = 55%, and for unimpaired = 51%. 
 
We conclude that Cognivue classification for impairment, un-impairment, and intermediate 
scores do not differ significantly in re-testing of this population. 
 
Together, these findings demonstrate the re-test reliability of Cognivue scores. 
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SLUMS Agreement Analysis:  
SLUMS scores are classified >26 is unimpaired, <21 is impaired, and intermediate scores as MCI 
in our high school graduate sample. 
 
Comparisons between subject classification by first and second SLUMS tests yields a Positive 
Percent Agreement (PPA) of 87% (95% Wilson interval: .76 to .94) and a Negative Percent 
Agreement (NPA) of  87% (95% Wilson interval: .83 to .90)   
 
Comparisons between subject classification by first and second Cognivue tests yields a Positive 
Percent Agreement (PPA) of 89% (95% Wilson interval: .77 to .95) and a Negative Percent 
Agreement (NPA) of  93% (95% Wilson interval: .90 to .96)   
Intraclass correlation of SLUMS test 1 and 2 = .87 (p < .001).  The Fisher-Freeman-Halton exact 
test yields 24.89 (df = 2) with a two-tailed probability of < 0.001. 
 
Analyzing the three classes of SLUMS scores separately yields the Percent Agreement for 
impaired = 87%, for intermediates = 55%, and for unimpaired = 51%. 
 
We conclude that SLUMS classification for impairment, un-impairment, and MCI do not differ 
significantly in re-testing of this population. 
 
Together, these findings demonstrate the re-test reliability of SLUMS scores. 
 
 
Summary: 
These findings confirm that Cognivue testing of older adults results in similar scores, and similar 
test subject classifications, across repeated testing.  SLUMS testing in the same subjects yields 
comparable, but less robust, relations between scores and classifications across repeated 
testing.  
 
Conclusions:  
We conclude that Cognivue has a high degree of re-test reliability in the intended individual 
population of adults ages 55-95 years old.   
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Cognivue Practitioner’s Manual, Appendix 4: 

Psychometrics of Cognivue Test Scores 
 

 
Purpose:  
Compare scores on Cognivue and a battery of neuropsychological tests to describe their 
relations and compare them to SLUMS.  No specific relations between tests are intended.   
 
Design:  
Testing was conducted on 401 assisted and independent living high school graduates ages 55-
95 years old.  We excluded subjects with limiting motor or visual disabilities, or who were 
unable to provide informed consent.   
 
The neuropsychological testing used in these studies included: 1) SLUMS, 2) separate scoring of 
SLUMS Clock Drawing, 3) and SLUMS Animal Naming, 4) Rey Auditory Verbal Learning, 5) Trail 
Making A/B, 6) Benton Judgment of Line Orientation, 7)  Figural Memory, 8) The Purdue Peg 
Board, 9) Hamilton-Veale Contrast Sensitivity, and 10) Geriatric Depression Scale (15 item 
version). 
  
Rank Linear Regression: 
We compared rank scores (ordered from lowest to highest performance) on each test.  We 
show relations between tests as scatter plots of subjects’ ranks on neuropsychological test 
scores (horizontal axes) and their ranks on SLUMS scores (left column, vertical axes) and 
Cognivue scores (right column, vertical axes) co-plotted with linear regression lines, the lines’ 
parameters, and their 59% confidence intervals. 
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Factor Analysis:  
We condensed these data using a factor analysis of the neuropsychological test scores.  That 
analysis groups tests based-on relations between scores across subjects.  The factor analysis 
converged in six iterations to yield a five factor solution: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rotated Component Matrix 

 
Component 

1 2 3 4 5 
PegBrdLeft .247 .796 .297 .120 -.090 
PegBrdRight .297 .752 .206 .160 -.186 
PegBrdBiManual .293 .822 .230 .134 -.137 
ContrastLeft .146 .133 .801 .110 -.068 
ContrastRight .160 .156 .802 .094 -.106 
ContrastBinoc .189 .183 .833 .132 -.153 
Animal_Name .529 .346 .146 .365 -.125 
Clock_Draw .420 .338 .038 .367 -.049 
RAVLTA-1 .718 .209 .034 .128 -.040 
RAVLTA-2 .820 .204 .080 .157 -.138 
RAVLTA-3 .832 .193 .120 .190 -.057 
RAVLTA-4 .847 .200 .143 .184 -.040 
RAVLTA-5 .863 .210 .080 .182 -.013 
RAVLTB-1 .579 .213 .104 .178 -.060 
RAVLTA-6 .852 .134 .093 .170 -.051 
RAVLTA-7 .860 .159 .117 .164 -.040 
RAVLThits .670 .052 .128 .252 -.003 
RAVLTfps -.408 -.017 -.111 -.041 .125 
Figural_Memory .272 .243 .202 .376 .047 
JOLO .185 .196 -.024 .499 -.344 
TrailsATime -.115 -.185 -.158 -.150 .862 
TrailsAErrs -.081 -.058 -.134 -.068 .902 
TrailsBTime -.312 -.088 -.213 -.788 .116 
TrailsBErrs -.266 -.072 -.197 -.815 .085 
GDS -.119 -.341 .207 -.329 -.008 
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We used the five factor scores for each subject in a multiple linear regression analysis for 
Cognivue scores which included all five factors (below, left) yielding an adjusted linear R2 of .67: 

We used the five factor scores for each subject in a multiple linear regression analysis with of 
SLUMS scores which included all five factors (below, right) yielding an adjusted linear R2 of .65: 

 

 

Summary: 
These analyses show that both Cognivue scores and SLUMS scores are most closely correlated 
with three types of measures (from factor analysis):  

1) verbal processing (Animal Naming, and RAVLT), 
2) manual dexterity and speed (Peg Board),  
3) visual contrast sensitivity, 
4) visuospatial and executive function (Trails B and JOLO), 
5) speed and sequencing (Trails A). 

 
Conclusions:  
We conclude that Cognivue’s psychometric profile reflects relations with many 
neuropsychological domains and is in general agreement with that of SLUMS.  


