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Figure 2   Illustration of variability in memory aging. The graph shows the results of a Q-mode factor analysis that sorted individuals 
into high versus low cognitive performers (each circle denotes the average score of an individual). Although a n... 
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Figure 1   Illustration of assessment of age-related episodic-memory change with cross-sectional and longitudinal methods.  (a)  
Cross-sectional data reveal early onset of decline.  (b)  Longitudinal data indicate a positive gradient into high age.... 
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Sensory and motor function 
Attention/executive function 
Memory function 
Language function 
Visual Cognition 
Self-reports of cognitive problems; 
depression and sleep 

Genome wide scans (using Illumina 610 
quad CHIP) for 600k SNPs.  
Used in international collaborations. 

Genotyping: Stephanie LeHellard, Thomas Espeset et al.  
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Participants 
!  WAVE-1 (2004/2005)  

!  Neuropsychological test results n = 165 
!  MRI n = 120 
!  Blood samples 

!  WAVE-2 (2008/2009) 
!  Neuropsychological test results n = 134 
!  MRI n = 118 

!   WAVE-3 (2011/2012)  
!  Neuropsychological test results n  n=109 
!  MRI n = 94 





Clinical Neuropsychology 
 

 
* To understand the relation between behavior and the 
   underlying neural systems. 
* Even simple cognitive tasks are dependent on a neural 
   network involving different brain areas. 
* Each network represents a specific subfunction 
 
Posner, M. (1988). Structures and function of selective attention. I T. Boll & B.K. Bryant (red)  

 Clinical neuropsychology and brain functions. Washington DC, APA, s. 173-202). 
 



Neuropsychological function 

Sensori-motor function 
Perception, tempo, coordination 
 
Cognitive function 
Attention, psychomotor tempo, memory function, 
language, visual cognition, executive function  
 
Emotional function 
 Behavior, self-perception, regulation, emotions 



Clinical Neuropsychology 
Baars & Gage, 2010 







Cognitive tests/questionnaires 
Test Wave 1 Wave 2 Wave 3 

WASI (2 subtests, IQ est.) X X X 
Odour identification 
(SOIT) 

X X X 

Trail Making Test X X X 
Coding X X X 
Stroop (D-KEFS) X X X 
FAS (D-KEFS) X X X 
CVLT-II X X X 
Rey Complex Figure X X 
Letter-number X X 
PASAT  X - X 
CDP and memory (exp.) X X 
Grooved Pegboard X X 
Benton/Dichotic listening X - - 
Self-reports (depression, 
memory, sleep) 

X X X 





Tests whether the presence of a 
specific genetic variant (e.g. SNP 
allele) is correlated to a particular 
disease status or trait value. 
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Quantitative/continuous trait 

Association study 

Andrea Christoforou 



Completion of the 
Human Genome Sequence 

Advances in 
 Genotyping technologies 

 Realization of the 
International HapMap Project 

Mutation screening; SNP 
identification and cataloging 

Critical advances GWAS: hypothesis-free 
genomewide approach 

 “GWAS is the study of genetic variation across the 
entire genome that is designed to associate genetic 
variations (SNPs) with traits or with the presence or 
absence of disease or condition.” Andrea Christoforou 



2 scores measuring 
general cognition 

(1) G PCA = G fluid 

 “Fluid intelligence or fluid 
reasoning is the capacity 
to think logically and 
solve problems in novel 
situations, independent of 
acquired 
knowledge.” (Wikipedia)  

 

(2) WASI V = G crystalized 

 “Crystallized intelligence 
is the ability to use skills, 
knowledge, and 
experience. It should not 
be equated with memory 
or knowledge, but it does 
rely on accessing 
information from long-
term 
memory.” (Wikipedia)  



A, In red-yellow to the left is the DMN comprising three components from the gICA. 
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©2011 by Society for Neuroscience 




