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Age 11 in 1932

Age 79 in 2000

…and 83 in 2004

…and 87 in 2008

…and 90 in 2011

…and 92 in 2013

Deary et al. (2004) Journal of Personality and Social Psychology, 86, 130-147.

Deary et al. (2012) International Journal of Epidemiology, 41, 1576-1584.
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Age… 70 in 2006

…and 73 in 2009

…and 76 in 2012
Age 11 in 1947

Lothian Birth Cohort 1936
N = 1091

Deary et al. (2007) BMC Geriatrics, 7, 28.

Deary et al. (2012) International Journal of Epidemiology, 41, 1576-1584.
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Finding factors that influence 

cognitive ageing



Mean Moray House Test scores in Lothian Birth Cohort 1921
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Moray

House
Test

Age 11

Moray

House
Test

Age 79

Moray

House
Test

Age 87

.66

.54

.70

Deary et al. (2004) Journal of Personality and Social Psychology, 86, 130-147.

Gow et al. (2011) Psychology and Aging, 26, 232-240.

Deary et al. (in press) Psychological Science.

Moray
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Age 90

.84



Good 
cognition 

in
old age?What

else?

Have good 
cognition 
at age 11



Social and lifestyle factors



• Alcohol*

• Caffeine*

• Other dietary intakes*…

• Body mass index*

• Smoking

• Cholesterol

• Activities/engagement*

• Occupation

• Education

• Bilingualism

• Etc.



Deary et al. (2006) Neurology, 67, 1195-1200.



Cognitive ability 
at age 79

Cognitive ability age 11

Physical fitness†

Sex

Adult social class

APOE e4 status

.59

.17

.08

.10

.08

Lung FEV1*

Grip strength*

6m walk time*

Deary et al. (2006) Neurology, 67, 1195-1200.



Alcohol and cognitive ageing

eta2 eta2: adjusted 
for age 11 MHT

eta2: adjusted for 
adult social class

General fluid 
cognition

.021* .005 .008

Processing 

speed

.017* .007 .008

Memory .034* .012* .021*

Corley et al. (2011) Neuropsychology, 25, 166-175.



Bio-medical factors



• Cytomegalovirus infection*

• C-reactive protein*, etc.

• Telomere length

• Oxidative stress

• S100ββββ

• Retinal vessel topography

• Carotid artery stenosis

• Atherosclerotic indices

• Several others…



Cytomegalovirus infection (yes/no) and cognitive ageing

eta2 eta2: adjusted 
for childhood

overcrowding

eta2: adjusted for 
age 11 IQ

General fluid 
cognition

.012* .004* .003

Processing 

speed

.003 .000 .000

Memory .004* .001 .000

Gow et al. (2013) Neurobiology of Aging, 34, 1846-1852.



Allostatic load in the Lothian Birth Cohort 1936

Booth et al. (2013) American Journal of Human Biology, 25, 538-543.



Brain imaging, especially white 
matter integrity



T2W               T2*W              FLAIR

T1W volume

DTI              MTI        T1-mapping

Wardlaw et al. (2011) International Journal of Stroke, 6, 547-559.



Penke, Valdes Hernandez et al. (2012) Neurobiology of Aging, 33, 510-517.

Brain iron deposits



Images courtesy of Mark Bastin.

Early middle age Age 73



Penke et al. (2012) Molecular Psychiatry, 17, 1026-1030.



Gow et al. (2012) Neurology, 79, 1802-1808.

Gow et al. (2012) Psychology & Aging, 27, 250-255.



Reported physical activity and brain ageing

Standard

β

β adjusted for 
age 11 IQ

β adjusted for 
age 11 IQ, class, 

disease

Brain white 
matter 

integrity

.10* .10* .07

Brain 
atrophy

-.11* -.11* -.09*

Gow et al. (2012) Neurology, 79, 1802-1808.



Karama et al. (in press) Molecular Psychiatry.



Genetics

Candidate gene and
Genome-wide association studies



Deary et al. (2002) Nature, 418, 932.
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Schiepers et al. (2012) Molecular Psychiatry, 17, 315-324.
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Schiepers et al. (2012) Molecular Psychiatry, 17, 315-324.





Davies et al. (2011) Molecular Psychiatry, 16, 996-1005.



gf gc

Cognitive ability in older age is highly polygenic

40% - 51% of variation in cognition between individuals in older 

age is accounted for by genetic variants in LD with common SNPs

h2=0.40 h2=0.51

Davies et al. (2011) Molecular Psychiatry,16, 996-1005.



Deary et al. (2012) Nature, 482, 212-215.



Davies et al. (2014) Molecular Psychiatry, 19, 76-87. 



1000G SNPs

Davies et al. (2014) Molecular Psychiatry, 19, 76-87. 



Polygenic risk of schizophrenia and
cognitive ability and change: LBC1921 and LBC1936

.07*-.08*p = .05

SNP p

threshold

General 
cognition in 

old age

Change in 
Moray House 

Test from 11 to 
old age

Change in 
general cognition 

from age 11 to 
old age

p = .1 -.08* -.07*

p = .01 -.09* -.06* -.09*

McIntosh et al. (2013) Biological Psychiatry, 73, 938-943.



Cognition isn’t everything…



Life Satisfaction in Lothian Birth Cohort 1921 at age 90
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