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A - Index

Where to find what you’re looking for.

Category Aging & Lifestyle Developmental Diseases and Injury and Pain Mental Health Situation-Specific
Disorders Neurological and Addiction Protocols
Disorders
Conditions - Alzheimer’s « ADHD « COVID-19 + Chronic Pain « Addiction & « Abbreviated
(Early) . Autism . Epilepsy . Concussion Drug Abuse Battery
+ Dementia . Dyslexia . Fibromyalgia . Frontal Lobe + Alcohol Abuse + Youth Battery
Non-Alzhei ’ i
(Non-Alzheimer's) . Huntington’s . Stroke + Anxiety
» Menopause Disease . Temporal . Bipolar Disorder
- Mild Cognitive « Lyme Disease Lobe . Cannabis
Impairment (MCI) ) ) )
(Age-Related « Multiple Sclerosis « Depression
Decline) « Parkinson’s « PTSD
. Sleep Disease - Schizophrenia
+ Stress
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B - Introduction
Using this guide

Many health conditions have cognitive symptoms. This guide summarizes research on the
connection between key conditions and each Creyos cognitive task.

What this guide may be useful for:

» Finding research on the association between cognition and a particular health condition.

« Determining if a patient’s cognitive deficits are typical of a diagnosis.

+ Hypothesizing about which conditions or lifestyle factors to focus on in order to explain or treat
specific cognitive deficits.

« Narrowing down a battery of tasks to the ones most likely to improve as a result of treating a

known diagnosis.

Creyos recommends administering as many tasks as possible in order to gain a full picture of a
patient’s health, determine if deficits are specific to certain cognitive domains, and identify strengths
as well as weaknesses. For example, when a patient has taken all of the Creyos cognitive tasks, then
a clinician may note if the patient’s weakest scores match up with areas typically impaired by a
suspected diagnosis. A shorter battery may be appropriate, however, when more information is
already known about the patient, or administering a longer battery is impractical.

This guide should not be solely relied upon for diagnosing a condition based on cognitive
symptoms. Each individual’s pattern of cognitive strengths and weaknesses is determined by
multiple factors. Most conditions cannot be diagnosed based on cognitive deficits alone, and require
additional patient information to be gathered, such as self-reported symptoms, patient interviews,
physical tests, and direct observation.



Interpreting the research

Research is represented in tables linking each condition with each Creyos cognitive task.

A checkmark indicates that scientific studies have shown a difference between people diagnosed
with the condition compared to people not diagnosed with the condition.

Additional details are included in the tables:

+ A green checkmark ¢ indicates that individuals with the condition perform differently from
controls on the Creyos task.

+ A blue checkmark ¢ indicates that individuals with the condition perform differently from
controls in the area of cognition measured by the Creyos task (but no research used the Creyos
task specifically).

« A blank entry with an X indicates that there is research involving individuals with the
condition, but they do not perform differently from controls in the area of cognition measured
by the Creyos task.

« A blank entry indicates that no research could be found linking the condition with the area
of cognition.

Footnotes provide clarification on some entries.

References supporting each entry are included in Section Ill below, which can also be reached by
clicking on the name of a condition within a table. When possible, research focuses on meta-analyses
and reviews aggregating results from multiple studies to confirm or rule out a connection between
the condition and the area of cognition.

Many cognitive symptoms are also dependent on age, context, comorbidities, and other factors.
The tables below can be thought of as the areas of cognition likely to be associated with a condition
across a wide range of patients. Additional information to help interpret connections between each
condition and cognition are included alongside the references in Section lll.



Finding more information

For additional information on each cognitive task, including example everyday activities that may be
affected by deficits, see Creyos Cognitive Task Descriptions and Example Activities.

Other resources that may complement this guide include:

« Creyos Health Report Interpretation Guide

« Creyos Brain Regions Guide

« Creyos Science Overview
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https://creyos.com/assets/resources/creyos-cognitive-task-descriptions-and-example-activities.pdf
https://creyos.com/assets/resources/creyos-health-report-interpretation-guide.pdf
https://creyos.com/assets/resources/creyos-health-brain-regions-guide.pdf
https://creyos.com/assets/resources/creyos-health-science-overview.pdf
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C - Aging and Lifestyle

Digit Double Feature Grammatical Number Odd Paired Spatial Spatial Token
© Polygons Rotations
ondition Span Trouble Match Reasoning Ladder One Out Associates - Planning Span R

Alzheimer’s Disease (Early)

Dementia (Non-Alzheimer’s)

Menopause

Mild Cognitive Impairment
& Age-Related Decline

Sleep

Stress

Not related with condition

v v v v v v v

v v v v
v v v v v v v v v v v

v v v v

v* v v* v* v*
Unknown; insufficient research « Individuals with the condition ' Individuals with the condition perform % In some cases, milder

perform differently from
controls on the Creyos task

D - Developmental Disorders

oas Digit Double Feature Grammatical Number Odd Paired . Spatial Spatial Token

Attention Deficit
Hyperactivity Disorder

Autism

Dyslexia

Not related with condition

v v v v

*

v v v v v
v v v v

Unknown; insufficient research « Individuals with the condition v

perform differently from
controls on the Creyos task

differently from controls in the area of
cognition measured by the Creyos task

stress can improve
performance

v v v v

W v v

Individuals with the condition
perform differently from
controls in the area of cognition
measured by the Creyos task

% Patients with autism may
score higher on this task,
depending on factors such
as sex and context



E - Diseases and Neurological Disorders

Digit Double Feature Grammatical Number Odd Paired Spatial Spatial Token
© Polygons Rotations
ondition Span Trouble Match Reasoning Ladder One Out Associates - Planning Span R

COVID-19

Epilepsy v v v

Fibromyalgia v v v v v v

Huntington’s Disease v v v v v

Lyme Disease

Multiple Sclerosis v v v v v v v v

Parkinson’s Disease v v v v v v v v
Not related with condition Unknown; insufficient research « Individuals with the condition perform differently « Individuals with the condition perform differently

from controls on the Creyos task from controls in the area of cognition measured

by the Creyos task

F - Injury and Pain

Condition Digit Double Feature Grammatical Number Odd Paired Polygons Rotations Spatial Spatial Token
Span Trouble Match Reasoning Ladder One Out Associates Planning Span Search

Brain Injury: Frontal Lobe

Brain Injury: Temporal Lobe v v

Chronic Pain v v v v v

Concussion v v v v v v v v

Stroke v v v v v v
Not related with condition Unknown; insufficient research « Individuals with the condition perform differently « Individuals with the condition perform differently
from controls on the Creyos task from controls in the area of cognition measured

by the Creyos task



[ ] [ ]
- Mental Health and Addiction
Digit Double Feature Grammatlcal Number Odd Palred Spatlal Spatial Token
Pol Rotati

Addiction & Drug Abuse

Alcohol Abuse v v v v v v v
Anxiety v v v v
Bipolar Disorder v v v v v v v v v v
Cannabis Abuse v v v v v
Depression v v v v v v v
Post-Traumatic

Stress Disorder v v v v v
Schizophrenia V4 v v v v v

Not related with condition Unknown: insufficient research + Individuals with the condition perform differently +/ Individuals with the condition perform differently
from controls on the Creyos task from controls in the area of cognition measured

H - Situation-Specific Protocols

Condition Digit Double Feature Grammatical Number Odd Paired Polygons Rotations Spatial Spatial Token
Span Trouble Match Reasoning Ladder One Out Associates Planning Span Search

Abbreviated Battery

Youth Battery v v v v v v v v

Not included in battery v Included in the battery
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| - Additional Information and References

References supporting the connections between cognition and each condition are listed below,
by condition, in alphabetical order. Notes about details, exceptions, or nuances related to each
connection are also included.

Abbreviated Battery

The abbreviated battery contains tasks closely aligned with the short-term memory, reasoning, and
verbal ability domains of cognition. It can be used when administering all 12 tasks is not practical, but
a broad assessment of various domains of cognition is still needed. This set of tasks has been called
the “CBS-6” in several scientific studies, where it has been used in patients where fatigue may be an
issue, such as critical illness survivors, and found to be feasible to administer to these populations.
Note that the abbreviated battery does not contain any attention-specific tasks.

- Honarmand, K., Malik, S., Wild, C., Gonzalez-Lara, L. E., McIntyre, C. W., Owen, A. M., & Slessarev, M. (2019). Feasibility of a
web-based neurocognitive battery for assessing cognitive function in critical illness survivors. PLOS ONE, 14, e0215203.
https://doi.org/10.1371/journal.pone.0215203

- Paleczny, S. G. (2023). Neuropsychological outcomes after cardiac surgery: A pilot feasibility study. Electronic Thesis and
Dissertation Repository, 9460. https://ir.lib.uwo.ca/etd/9460

Addiction & Drug Abuse

Research focuses on the relationship between cognition and addiction, characteristics of people in
treatment for addiction, chronic drug abuse and substance use disorder. In general, drug addiction
may most commonly affect functions of inhibitory control, working memory and decision making. For
alcoholism or cannabis use, see the separate entries in this guide. Self-report data can also be
gathered to complement cognitive assessments using the Drug Abuse Screening Test (DAST-10), also

available in Creyos Health.


https://doi.org/10.1371/journal.pone.0215203
https://ir.lib.uwo.ca/etd/9460
https://creyos.com/features/questionnaires/drug-abuse-screening-test-dast-10

- Carpenter, S. (2001, June 1). Cognition is central to drug addiction. Monitor on Psychology, 32.
https://www.apa.org/monitor/junO1/cogcentral

- Dong, G., Zhou, H., & Zhao, X. (2011a). Male Internet addicts show impaired executive control ability: evidence from a
color-word Stroop task. Neuroscience Letters, 499, 114-118. https://doi.org/10.1016/j.neulet.2011.05.047

- Dong, G., Huang, J., & Du, X. (2011b). Enhanced reward sensitivity and decreased loss sensitivity in Internet addicts:
an fMRI study during a guessing task. Journal of Psychiatric Research, 45, 1525-1529.
https://doi.org/10.1016/j.jpsychires.2011.06.017

- Haberstroh, C., Weider, S., Flemmen, G., Loe, H., Andersson, H. W., Hallgren, M., & Mosti, M. P. (2022). The effect of
high-intensity interval training on cognitive function in patients with substance use disorder: Study protocol for a
two-armed randomized controlled trial. Frontiers in Sports and Active Living, 4, 470.
https://doi.org/10.3389/fspor.2022.954561

- Manning, V., Verdejo-Garcia, A., & Lubman, D. I. (2017). Neurocognitive impairment in addiction and opportunities for
intervention. Current Opinion in Behavioral Sciences, 13, 40-45. https://doi.org/10.1016/j.cobeha.2016.10.003

« Ornstein, T. J., Iddon, J. L., Baldacchino, A. M., Sahakian, B. J., London, M., Everitt, B. J., & Robbins, T. W. (2000). Profiles
of cognitive dysfunction in chronic amphetamine and heroin abusers. Neuropsychopharmacology, 23, 113-126.
https://doi.org/10.1016/S0893-133X(00)00097-X

- Verdejo-Garcia, A., Bechara, A., Recknor, E. C., & Perez-Garcia, M. (2006). Executive dysfunction in substance
dependent individuals during drug use and abstinence: An examination of the behavioral, cognitive and emotional
correlates of addiction. Journal of the International Neuropsychological Society, 12, 405-415.
https://doi.org/10.1017/S1355617706060486

Alcoholism

Research focuses on cognitive effects of long-term alcohol abuse, overuse, and performance of
those in treatment for alcoholism. Research indicates widespread effects on most aspects of core
cognition, including memory, attention, and executive function. However, for many deficits, recovery
may be possible with continued sobriety. Self-report data can also be gathered to complement
cognitive assessments using the Alcohol Use Disorders Identification Test (AUDIT), also available in

Creyos Health.


https://www.apa.org/monitor/jun01/cogcentral
https://doi.org/10.1016/j.neulet.2011.05.047
https://doi.org/10.1016/j.jpsychires.2011.06.017
https://doi.org/10.3389/fspor.2022.954561
https://doi.org/10.1016/j.cobeha.2016.10.003
https://doi.org/10.1016/S0893-133X(00)00097-X
https://doi.org/10.1017/S1355617706060486
https://creyos.com/features/questionnaires/alcohol-use-disorders-identification-test

- Haberstroh, C., Weider, S., Flemmen, G., Loe, H., Andersson, H. W., Hallgren, M., & Mosti, M. P. (2022). The effect of
high-intensity interval training on cognitive function in patients with substance use disorder: Study protocol for a
two-armed randomized controlled trial. Frontiers in Sports and Active Living, 4, 470.
https://doi.org/10.3389/fspor.2022.954561

Kodituwakku, P. W., Handmaker, N. S., Cutler, S. K., Weathersby, E. K., & Handmaker, S. D. (1995). Specific impairments
in self-regulation in children exposed to alcohol prenatally. Alcoholism: Clinical and Experimental Research, 19,
1558-1564. https://doi.org/10.1111/j1530-0277.1995.tb01024 .x

« Le Berre, A. P, Fama, R., & Sullivan, E. V. (2017). Executive functions, memory, and social cognitive deficits and
recovery in chronic alcoholism: a critical review to inform future research. Alcoholism: Clinical and Experimental
Research, 41, 1432-1443. https://doi.org/101111/acer13431

« Oscar-Berman, M., Valmas, M. M., Sawyer, K. S., Ruiz, S. M., Luhar, R. B., & Gravitz, Z. R. (2014). Profiles of impaired,
spared, and recovered neuropsychologic processes in alcoholism. Handbook of Clinical Neurology, 125, 183-210.
https://doi.org/10.1016/B978-0-444-62619-6.00012-4

- Stavro, K., Pelletier, J., & Potvin, S. (2013). Widespread and sustained cognitive deficits in alcoholism: A meta-analysis.
Addiction Biology, 18, 203-213. https://doi.org/10.1111/j1369-1600.2011.00418.x

- Verdejo-Garcia, A., Bechara, A., Recknor, E. C., & Perez-Garcia, M. (2006). Executive dysfunction in substance
dependent individuals during drug use and abstinence: An examination of the behavioral, cognitive and emotional
correlates of addiction. Journal of the International Neuropsychological Society, 12, 405-415.
https://doi.org/10.1017/S1355617706060486

Alzheimer’s Disease

Alzheimer’s disease is sometimes seen as a problem with memory, but it can affect a wide variety of
cognitive domains. Early signs of Alzheimer’s disease may manifest as a decline in any domain, but

the tasks listed here have demonstrated a clear association in studies. See separate entries on non-
Alzheimer’s dementia and mild cognitive impairment for related research. The Instrumental Activities

of Daily Living (IADL) questionnaire, also available in Creyos Health, can be used to gather self-report

or informant data that complement cognitive assessments when examining patients concerned with
age-related cognitive decline.


https://doi.org/10.3389/fspor.2022.954561
https://doi.org/10.1111/j.1530-0277.1995.tb01024.x
https://doi.org/10.1111/acer.13431
https://doi.org/10.1016/B978-0-444-62619-6.00012-4
https://doi.org/10.1111/j.1369-1600.2011.00418.x
https://doi.org/10.1017/S1355617706060486
https://creyos.com/features/questionnaires/instrumental-activities-of-daily-living
https://creyos.com/features/questionnaires/instrumental-activities-of-daily-living

Ala, T. A., Hughes, L. F., Kyrouac, G. A., Ghobrial, M. W., & Elble, R. J. (2001). Pentagon copying is more impaired in
dementia with Lewy bodies than in Alzheimer's disease. Journal of Neurology, Neurosurgery & Psychiatry, 70,
483-488. https://doi.org/10.1136/jnnp.70.4.483

Belleville, S., Rouleau, N., & Van der Linden, M. (2006). Use of the Hayling task to measure inhibition of prepotent
responses in normal aging and Alzheimer’s disease. Brain and Cognition, 62, 113-119.
https://doi.org/10.1016/j.bandc.2006.04.006

Bélanger, S., Belleville, S., & Gauthier, S. (2010). Inhibition impairments in Alzheimer's disease, mild cognitive
impairment and healthy aging: Effect of congruency proportion in a Stroop task. Neuropsychologia, 48, 581-590.
https://doi.org/10.1016/j.neuropsychologia.2009.10.021

Brodaty, H., Valenzuela, M., Fiatarone Singh, M. A., Sachdey, P. S., McNeil, J., Lautenschlager, N. T., Maeder, A., Jorm,
L., Millard, M., Heffernan, M., Anstey, K. J., Ginige, J. A., Chau, T.,, San Jose, J. C., Welberry, H., Briggs, N., & Popovic, G.
(2023). Maintain Your Brain: Outcomes of an online program to prevent cognitive decline with aging. Alzheimer's &
Dementia, 19, e075183. https://doi.org/10.1002/alz.075183

Ferreira, N., Owen, A., Mohan, A., Corbett, A,, & Ballard, C. (2015). Associations between cognitively stimulating leisure
activities, cognitive function and age-related cognitive decline. International Journal of Geriatric Psychiatry, 30, 422—
430. https://doi.org/101002/gps.4155

Gould, R. L., Arroyo, B., Brown, R. G., Owen, A. M., Bullmore, E. T., & Howard, R. J. (2006). Brain mechanisms of
successful compensation during learning in Alzheimer disease. Neurology, 67, 1011-1017.
https://doi.org/10.1212/01.wnl.0000237534.31734.1b

Gould, R. L., Brown, R. G., Owen, A. M., Bullmore, E. T., & Howard, R. J. (2006). Task-induced deactivations during
successful paired associates learning: An effect of age but not Alzheimer’s disease. Neurolmage, 31, 818—831.
https://doi.org/10.1016/j.neuroimage.2005.12.045

Lange, K. W., Sahakian, B. J., Quinn, N. P.,, Marsden, C. D., & Robbins, T. W. (1995). Comparison of executive and
visuospatial memory function in Huntington's disease and dementia of Alzheimer type matched for degree of
dementia. Journal of Neurology, Neurosurgery & Psychiatry, 58, 598-606. https://doi.org/10.1136/jnnp.58.5.598

Lupton, M. K., Gomez, L., Mitchell, B. L., Adsett, J., Garcia-Marin, L. M., Renteria, M. E., McAloney, K., Ceslis, A.,
Thienel, R., Robinson, G., Breakspear, M., & Martin, N. G. (2023). Poorer online cognitive performance is associated
with genetic risk for Alzheimer's disease and brain phenotypes in healthy mid-life and older adults. Alzheimer's &
Dementia, 19, e078078. https://doi.org/10.1002/alz.078078



https://doi.org/10.1136/jnnp.70.4.483
https://doi.org/10.1016/j.bandc.2006.04.006
https://doi.org/10.1016/j.neuropsychologia.2009.10.021
https://doi.org/10.1002/alz.075183
https://doi.org/10.1002/gps.4155
https://doi.org/10.1212/01.wnl.0000237534.31734.1b
https://doi.org/10.1016/j.neuroimage.2005.12.045
https://doi.org/10.1136/jnnp.58.5.598
https://doi.org/10.1002/alz.078078

- Ozonoff, S., Cook, I., Coon, H., Dawson, G., Joseph, R.M,, Klin, A., McMahon, W.M., Minshew, N., Munson, J.A.,,
Pennington, B.F., Rogers, S.J., Spence, M.A., Tager-Flusberg, H., Volkmar, F.R., & Wrathall, D. (2004). Performance on
Cambridge Neuropsychological Test Automated Battery subtests sensitive to frontal lobe function in people with
autistic disorder: Evidence from the Collaborative Programs of Excellence in Autism network. Journal of Autism and
Developmental Disorders, 34, 139-50. https://doi.org/10.1023/B:JADD.0000022605.81989.cc

- Sahakian, B. J., Morris, R. G., Evenden, J. L., Heald, A,, Levy, R., Philpot, M., & Robbins, T. W. (1988). A comparative
study of visuospatial memory and learning in Alzheimer-type dementia and Parkinson's disease. Brain, 111, 695-718.
https://doi.org/10.1093/brain/111.3.695

- Sahgal, A., Galloway, P. H., McKeith, I. G,, Lloyd, S., Cook, J. H., Ferrier, I. N., & Edwardson, J. A. (1992).
Matching-to-sample deficits in patients with senile dementias of the Alzheimer and Lewy body types.
Archives of Neurology, 49, 1043-1046. https://doi.org/10.1001/archneur1992.00530340059019

- Sterning, A, Burns, A, & Owen, A. M. Thirty-five years of computerized cognitive assessment of aging—where are
we now? Diagnostics, 9, 114. https://doi.org/10.3390%2Fdiagnostics9030114

- Thienel, R, Borne, L., Faucher, C., Robinson, G., Fripp, J., Giorgio, J., Martin, N. G, Breakspear, M., & Lupton, M. K.
Can an online battery match in-person cognitive testing in predicting age-related cortical changes? Alzheimer’s &
Dementia, 19, e074476. https://doi.org/10.1002/alz.074476

Anxiety

Anxiety here refers to generalized anxiety disorder. For post-traumatic stress disorder or temporary
high stress, see the separate entries in this guide. The relationship between anxiety and cognition
can be subtle or context-dependent, but some areas of cognition do seem to be consistently
impaired in individuals with high trait anxiety. Self-report data can also be gathered using the General
Anxiety Disorder (GAD-7) questionnaire, also available in Creyos Health, to complement cognitive

assessments.

- Afshari, B., Jafarian Dehkordi, F., Asgharnejad Farid, A. A., Aramfar, B., Balagabri, Z., Mohebi, M., Mardi, N., & Amiri, P.
(2022). Study of the effects of cognitive behavioral therapy versus dialectical behavior therapy on executive function
and reduction of symptoms in generalized anxiety disorder. Trends in Psychiatry and Psychotherapy, 44.
https://doi.org/10.47626/2237-6089-2020-0156


https://doi.org/10.1023/B:JADD.0000022605.81989.cc
https://doi.org/10.1093/brain/111.3.695
https://doi.org/10.1001/archneur.1992.00530340059019
https://doi.org/10.3390%2Fdiagnostics9030114
https://doi.org/10.1002/alz.074476
https://doi.org/10.47626/2237-6089-2020-0156
https://creyos.com/features/questionnaires/general-anxiety-disorder-gad-7
https://creyos.com/features/questionnaires/general-anxiety-disorder-gad-7

Borst, G., Standing, G., & Kosslyn, S. M. (2012). Fear and anxiety modulate mental rotation. Journal of Cognitive
Psychology, 24, 665-671. https://doi.org/10.1080/20445911.2012.679924 Castaneda, A. E., Suvisaari, J., Marttunen, M.,
Peralg, J., Saarni, S. |, Aalto-Setalg, T., Lonnqvist, J., & Tuulio-Henriksson, A. (2011). Cognitive functioning in a

population-based sample of young adults with anxiety disorders. European Psychiatry, 26, 346-353. https://
doi.org/10.1016/j.eurpsy.2009.11.006

Eysenck, M., Payne, S., & Derakshan, N. (2005). Trait anxiety, visuospatial processing, and working memory.
Cognition and Emotion, 19, 1214-1228. https://doi.org/10.1080/02699930500260245
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Brain Injury: Frontal Lobe

Cognitive deficits due to brain injury can depend on the nature, severity, and location of the injury.
Most of the Creyos cognitive tasks recruit frontal regions, and have been used to study the role of
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Brain Injury: Temporal Lobe

Cognitive deficits due to brain injury can depend on the nature, severity, and location of the injury.
While many of the Creyos cognitive tasks recruit frontal regions, temporal lobe injuries can affect
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Parkinson’s Disease

Early versions of Creyos tasks were used to quantify specific cognitive deficits due to Parkinson’s
disease. Research has shown that impairments due to Parkinson’s can be detected using cognitive
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Post-Traumatic Stress Disorder (PTSD)

Although some cognitive tasks have been linked with PTSD, the pattern of deficits can be highly
specific to each individual. See the stress entry for more general relationships with high stress.
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Schizophrenia

Cognitive impairment is closely linked with schizophrenia, and may even act as an early warning sign
of a diagnosis. Specific areas have been shown to be impaired in patients with schizophrenia, but
some researchers propose that impairments are global, affecting many or most domains of cognition.
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Stroke often leads to cognitive symptoms. The nature of impairments may depend on the type of
stroke, the parts of the brain affected, severity, and other symptoms experienced (such as spatial
neglect). See sections on brain injury and concussion for additional information about impairments
directly attributable to brain damage.
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