
BACKGROUND

Lifelong cognitive engagement slows symptom progression and neurodegeneration 

in Huntington’s disease: a six year follow-up study

DESCRIPTION OF 
ORGANIZATION

To study individual differences and symptom 

profiles in Huntington’s disease

METHODS RESULTS

Provide the main findings from your study. What did 

your collected data show?

REFERENCES

[1] Murman D. The Impact of Age on Cognition. Semin Hear. 2015;36(03):111-121. doi:10.1055/s-0035-1555115 [2] Guzzetti S, Mancini F, Caporali A, Manfredi L, Daini R. The association of cognitive reserve with motor and cognitive functions for different stages of Parkinson’s disease. Experimental Gerontology. 2019;115:79-87. doi:10.1016/j.exger.2018.11.020 [3] Consonni

M, Dalla Bella E, Bersano E, Telesca A, Lauria G. Cognitive reserve is associated with altered clinical expression in amyotrophic lateral sclerosis. Amyotrophic Lateral Sclerosis and Frontotemporal Degeneration. 2021;22(3-4):237-247. doi:10.1080/21678421.2020.1849306 [4] Ross CA, Tabrizi SJ. Huntington’s disease: from molecular pathogenesis to clinical treatment. The 

Lancet Neurology. 2011;10(1):83-98. doi:10.1016/S1474-4422(10)70245-3 [5] Garcia-Gorro C, Garau-Rolandi M, Escrichs A, et al. An active cognitive lifestyle as a potential neuroprotective factor in Huntington’s disease. Neuropsychologia. 2018;122:116-124. doi:10.1016/j.neuropsychologia.2018.10.017 [6] López-Sendón JL, Royuela A, Trigo P, et al. What is the impact of 

education on Huntington’s disease? Mov Disord. 2011;26(8):1489-1495. doi:10.1002/mds.23385 [7] Bonner-Jackson A, Long JD, Westervelt H, et al. Cognitive and Brain Reserve in Prodromal Huntington’s Disease. Journal of the International Neuropsychological Society. 2013;19(07):739-750. doi:10.1017/S1355617713000507 [8] v2002.02.03+492, R Foundation for 

Statistical Computing, Vienna, Austria [9] Huntington Study Group. Unified Huntington’s disease rating scale: Reliability and consistency. Movement Disorders. 1996;11(2):136-142. doi:10.1002/mds.870110204 [10] McNally G, Rickards H, Horton M, Craufurd D. Exploring the validity of the short version of the problem behaviours assessment (PBA-s) for Huntington’s disease: 

a rasch analysis. Journal of Huntington’s disease. 2015;4(4):347-369. [11] Rami L, Valls-Pedret C, Bartrés-Faz D, et al. Cognitive reserve questionnaire. Scores obtained in a healthy elderly population and in one with Alzheimer’s disease. Rev Neurol. 2011;52(4):195-201. [12] Welcome Department of Imaging Neuroscience Group, London, UK) [13] Ross CA, Aylward EH, 

Wild EJ, et al. Huntington disease: natural history, biomarkers and prospects for therapeutics. Nat Rev Neurol. 2014;10(4):204-216. doi:10.1038/nrneurol.2014.24

Longitudinal progression of other symptom domains (i.e., motor, psychiatric)?1

Underlying structural brain modulation?2

Research Question: How does lifelong cognitive engagement affect...
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What is cognitive engagement?

Confers benefits in aging and neurodegeneration[1]
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• Cognitive reserve (resilience)

• Brain reserve (resistance)

Why Huntington’s disease?
Model for neurodegeneration[4]

In HD, cognitively active lifestyle

• Delayed disease onset[5]

• Less severe symptoms severity[6]

• Reduced degeneration in basal ganglia[7]
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Higher CRQ scores predict lower overall severity and rate of 
progression across time and symptom domains

W χ2(2) P

UHDRS-cogscore .996 15.2 < .001

UHDRS-motor .991 13.5 .001

PBA-s .999 17.8 < .001
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CRQ score and CRQ x Time variables significant in all three models (P < .05)

CRQ model was a better fit than null in all three sets

1
• Participants: 45 HD gene-expansion carriers (21 pre-, 24 manifest at baseline) 

Can CRQ score predict symptom progression?
• Generalized linear mixed-effects models in R[8]

How may cognitive engagement modulate change in gray 

matter volume over time?

• Longitudinal VBM in cat12 package in SPM[12]

• Controls: CAG-Age Product[13], days b/w scans, TIV

• P < .005 (uncorrected) and threshold of P < .05 applied at 

cluster-level; k = 100
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Null model

CRQ model

• Three sets of nested models (one for each symptom domain)
• Likelihood ratio test: goodness-of-fit of null vs. CRQ model

• Akaike’s information criteria weight (W): effect size

• Clinical evaluation[9,10] (4.28±1.6 assessments, 13.52±4.1 mon inter-
assessment interval)

• Cognitive Reserve Questionnaire (CRQ)[11]

• T1-weighted MRI (follow-up at 18 ± 6 mon)

• Ameliorate clinical progression in motor and 

psychiatric domains as well as cognitive

• Confer brain reserve in executive regions that 

integrate action and behavioral regulation

Encourage therapeutic interventions that promote 

reserve, even prior to diagnosis

Lifelong cognitive engagement may...
x = 11 x = 8 z = 50 R

MCC = middle cingulate cortex (BA32); MFG = medial frontal gyrus; SMA = supplementary motor area
Slice position labeled in MNI coordinates.

Higher CRQ scores confer structural neuroprotection 
(reduced gray matter volume loss)
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