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Optimizing the use of European brain 
imaging cohort



The studies include

Betula, Cobra (Umeå), 600 MRI, Follow-up for 4500; Cobra 181

Whitehall II (Oxford), 800 MRI, Follow-up for 10,000

CALM (MRC), CamCan (MRC/UCAM) CALM 150 MRI; CamCan 700 MRI

Berlin Aging Study (MPIB), BASE I 0, BASE II 450 MRI

Cognition and plasticity through the 
lifespan (Oslo)

3100 MRI, Follow-up for 3500

Netherlands Study of Depression and 
Anxiety (VUMC)

NESDA 300 MRI; Follow-up for 2980

Danish Developmental (HUBU) and 
Aging studies (LISA; REGIONH)

HUBU 800 MRI; LISA 450 MRI

Cohorts from Barcelona 315 MRI



Summary 1

1. Identify determinants of brain, cognitive and mental 
health at different life stages

2. Integrate, harmonize and enrich existing European 
databases of fine-grained brain, cognitive and mental 
health measures of more than 6.000 individuals

3. Longitudinal brain imaging, genetic and health data are 
available for a major part, as well as cognitive/mental 
health measures for extensively broader cohorts, 
exceeding 40.000 examinations in total

4. Link data to additional databases and biobanks, including 
birth registries, national and regional archives, and enrich 
them with new online data collection and novel measures



Summary 2

1. Address risk and protective factors of brain, cognitive and mental 
health throughout the lifespan

2. Identify the pathways through which risk and protective factors work 
and their moderators

3. Will make conceptual, methodological and analytical contributions 
towards large integrative cohorts and their efficient exploitation

4. We will thus provide novel information on brain, cognitive and mental 
health maintenance, onset and course of brain, cognitive and mental 
disorders

5. Lay a foundation for earlier diagnosis of brain disorders, aberrant 
development and decline of brain, cognitive and mental health, as well 
as future preventive and therapeutic strategies

6. Working with stakeholders and health authorities, the project will 
provide the evidence base for policy strategies for prevention and 
intervention, improving clinical practice and public health policy for 
brain, cognitive and mental health





Non-specific and highly interconnected?

• Consideration of mental health separate from 
cognitive health is impractical and uninformative 
because emotion is involved in cognitive processes 
and vice versa. Risk factors for mental and cognitive 
health overlap considerably 

• Good brain, cognitive and mental health in older age 
is compromised by accumulation of diseases and 
disabilities, and promoted by development and 
preservation of health earlier in life



What is normal in normal aging? Effects of aging, amyloid and 
Alzheimer's disease on the cerebral cortex and the hippocampus 

(DOI: 10.1016/j.pneurobio.2014.02.004)



White matter integrity as a marker for cognitive plasticity (word list test) in 
aging (DOI: 10.1016/j.neurobiolaging.2016.07.007)



Human Brain Mapping
Volume 38, Issue 1, pages 561-573, 22 SEP 2016 DOI: 10.1002/hbm.23403
http://onlinelibrary.wiley.com/doi/10.1002/hbm.23403/full#hbm23403-fig-0002

Relationship between structural and functional connectivity change across 
the adult lifespan: A longitudinal investigation (DOI: 10.1002/hbm.23403)

http://onlinelibrary.wiley.com/doi/10.1002/hbm.v38.1/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/hbm.23403/full#hbm23403-fig-0002


Fig 1 UK 2016 guidelines on alcohol consumption (see www.alcoholconcern.org.uk/help-and-

advice/help-and-advice-with-your-drinking/unit-calculator/) (redrawn from Alcohol Concern, 2016). 

Anya Topiwala et al. BMJ 2017;357:bmj.j2353
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Fig 2 Flow chart of participants included in analysis alcohol consumption and brain function. 

Anya Topiwala et al. BMJ 2017;357:bmj.j2353
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Fig 3 Frequency distribution of alcohol consumption on average across study by sex. 
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Fig 4 Results of voxel based morphometry (corrected for threshold-free cluster enhancement 

(TFCE)): significant negative correlation between weekly alcohol units (average of all phases 

across study) and grey matter density in 527 participants. 

Anya Topiwala et al. BMJ 2017;357:bmj.j2353
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Fig 5 Tract based spatial statistics results (corrected for threshold-free cluster enhancement) showing 

negative correlation between average alcohol across study (all phases) and fractional anisotropy, and 

positive correlations with radial diffusivity, mean diffusivity, and axial diffusivity in 511 participants. 

Anya Topiwala et al. BMJ 2017;357:bmj.j2353
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Fig 6 Predicted longitudinal change in cognitive test scores (lexical and semantic fluency, word recall 

“memory”) for man of mean age (70) and premorbid IQ (118), median education (15 years), social class 

I and Framingham stroke risk score (10%) according to average alcohol consumption (weekly units). 

Anya Topiwala et al. BMJ 2017;357:bmj.j2353
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Fig 7 Final parsimonious structural equation model illustrating relations among alcohol 

consumption (average across study phases, as fraction of 100 units weekly), hippocampal 

volume (average, %intracranial volume), corpus callosum mean diffusivity (as multiplicative of 

1000), decline in lexical fluency (slopes), and age in 511 participants. 

Anya Topiwala et al. BMJ 2017;357:bmj.j2353
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Contact

E-mail: info@lifebrain.uio.no
Website: http://www.lifebrain.uio.no
Facebook: 
https://facebook.com/lifebrain.h2020
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