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Une cohorte de volontaires sains au Centre IRM-INT 
Pourquoi une telle cohorte ?

• Un constat: lors de la réflexion autour du renouvellement du scanner, plusieurs manques ont été constatés (CS, CNRS, FLI) 
•  Absence de partage de données et de base de données agrégeant près de 10 ans d’activité 
• Pas de grand projet fédérateur autour de l’activité propre du Centre, en plus des projets individuels réalisés au Centre 
• Un manque de visibilité du Centre en direction des grandes études multicentriques, des cohortes nationales ou internationales 

• Une révolution en cours: l’accès à des grandes quantités de données, via des méthodes normalisées de l’acquisition à l’analyse 
•  Une augmentation du nombre de participants pour chaque étude (fiabilité statistique, nouvelles méthodes d’analyse type machine learning) 

qui impose un changement d’échelle du recrutement au data management.  
• Une normalisation des pratiques (de l’acquisition à l’analyse) qui doit être éprouvée localement en lien avec les évolutions internationales 

(exemple HCP) 
• Contribution à l’OpenScience et aux bases de données multicentriques nationales ou internationales

OpenScience 
Data sharing 

Putting an archive 
on a server !≠

Reproducibility 
Uncontrolled vs uncontrollable effets 

Re-usability (ask new question to data) 
Every single processing step can be re-run (code sharing) 

Which dataset are really re-used and cited ?
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• Une normalisation des pratiques (de l’acquisition à l’analyse) qui doit être éprouvée localement en lien avec les évolutions internationales 

(exemple HCP) 
• Contribution à l’OpenScience et aux bases de données multicentriques nationales ou internationales

• Cohortes multi ou monocentriques ? Une multiplication des initiatives à différentes échelles  
• Pour répondre à des enjeux scientifiques (Human Connectome Project), cliniques (ENIGMA, ABIDE) ou épidémiologique (UKBioBank) 
• Pour structurer localement les communautés autour de ces nouveaux enjeux méthodologiques (NeuroSpin, MPG Leipzig….) 



Une cohorte de volontaires sains au Centre IRM-INT 
Pourquoi une telle cohorte ?

• Cohortes multi ou monocentriques ? Une multiplication des initiatives à différentes échelles  
• Pour répondre à des enjeux scientifiques (Human Connectome Project), cliniques (ENIGMA, ABIDE) ou épidémiologique (UKBioBank) 
• Pour structurer localement les communautés autour de ces nouveaux enjeux méthodologiques (NeuroSpin, MPG Leipzig….) 

Very large scale (103-105), multicentric 
Big multimodal data set 
Heterogeneity (scanner, clinical data..) 
Mostly « omics » and data driven

Meso scale (102-103), monocentriic 
Homogeneous(scanner, clinical data..) 
Mostly « functional » 

We need both data quality and quantity



Une cohorte de volontaires sains au Centre IRM-INT 
A few examples of mono Center brain data set

MPG Leipzig / Resting state / 300 participants / one session
NeuroSpin / Cognition / 30 participants / one session

UAB/ Cognition- ageing / 1000 participants / longitudinal



Une cohorte de volontaires sains au Centre IRM-INT 
Les enjeux scientifiques et techniques

Basic Research

Clinical studies
Technics  

& 
Methods

- Longitudinal variability of cognition and brain imaging (anatomical, functional) 
- Brain imaging (structural & functional) reproducibility  
- New brain imaging and analysis methods (quantitative imaging)

- Attracting clinical studies (Prisma 3T scanner, long-term infrastructure..) 
- Control adult participants for clinical studies (neurology, psychiatry..) 
- Control children for clinical studies (atypical brain development)

- Data management workflow and multimodal integration  
- Ethics and Regulations  
- Diffusion (OpenScience, contribution to larger cohortes..)
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Une cohorte de volontaires sains au Centre IRM-INT 
Le rationnel de la cohorte
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Une cohorte de volontaires sains au Centre IRM-INT 
Le rationnel de la cohorte

Behavioural (Cognitive)  
Phenotyping

Genomics &   
Biomarkers

Brain Imaging 
(anatomical & functional)

• We cannot be exhaustive but rather having a rationale based on 

• One scientific question: longitudinal cognitive/psychopathological assessment across lifespan 
• Which cognitive and neuropsychological dimensions ? 
• Which functional brain imaging ? Resting state,  basic cognitive functions 

• The needs of clinical studies 
• Anatomical (structural, DTI) markers 
• Quantitative MRI 
• Resting states 
• Others ?
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Phenotyping

• Biographic and biometric data (age, height/weight ….) 
•  Clinical record 
• Neuropsychological assessment (IQ, handness…) 
• Neuropsychiatric assessment 
• Cognitive assessment (which dimensions ?)

• Blood and tissus sampling 
• Genomics and transcriptomics (RNA, miRNA..) 
• Neuroinflammation biomarkers
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2Hrs  
(2 sessions)
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Example of questionnaires lists used in other brain imaging datasets 
(Max Planck Leipzig, oriented towards resting states in healthy volunteers 

1-2Hrs/participant)

Phenotyping

Abbreviation Behavioral Measure N
Personality and Habitual Behaviors
AMAS Abbreviated Math Anxiety Scale9 145
ASR Adult Self Report adapted from13 213
BDI Beck Depression Inventar-II14, 15, 16 210
BIS/BAS Behavioral Inhibition and Approach System17, 18, 19, 20 288
BCQ Body Consciousness Questionnaire21 79
BP Boredom Proneness Scale22 209
SCS Brief Self-Control Scale23,24 214
ESS Epworth Sleepiness Scale25,26 210
FBI Facebook Intensity Scale27 180
Gold-MSI Goldsmiths Musical Sophistication Index28,29 214
HADS Hospital Anxiety and Depression Scale30,31 210
IAT Internet Addiction Test32 214
IMIS Involuntary Musical Imagery Scale33 214
MPU Mobile Phone Usage 210
MGIQ Multi-Gender Identity Questionnaire34 159
MMI Multimedia Multitasking Index35 209
NEO PI-R NEO Personality Inventory-Revised10, 11, 12 169
PSSI Personality Style and Disorder Inventory36 209
SE Self-Esteem Scale38 214
SD3 Short Dark Triad39 213
SDS Social Desirability Scale-1740,96 214
TPS Tuckman Procrastination Scale41 214
UPPS-P UPPS-P Impulsive Behavior Scale42,43, cf.44 214
Mind-Wandering and Mindfulness
FFMQ Five Facets of Mindfulness Questionnaire45 79
MCQ-30 Metacognition Questionnaire46,47 79
NYC-Q_posttasks New York Cognition Questionnaire48 202
NYC-Q_postscan 188
NYC-Q
Short-NYC-Q_inscan1 Short Version of the New York Cognition Questionnaire8 175
Short-NYC-Q_inscan2 174
Short-NYC-Q_inscan3 174
Short-NYC-Q_inscan4 170
Short-NYC-Q_postETS 181
Short-NYC-Q_prescan 159
S-D-MW Spontaneous and Deliberate Mind-Wandering51; cf.44 214
VISQ Varieties of Inner Speech Questionnaire52 214
Synesthesia
SYN Synesthesia Color Picker Test (synesthete.org)53 73

Cognitive Control and Sustained Attention
Oddball Adaptive Visual and Auditory Oddball Target Detection Task e.g.,54, cf.55 137
ACS Attention Control Scale56 210
CCPT Conjunctive Continuous Performance Task50 169
ETS Emotional Task Switching49; see57 189
Creativity
AUT Alternative Uses Task58,59 77
CAQ Creative Achievement Questionnaire60 79
RAT Remote Associates Test cf.61,62 77
TCIA Test of Creative Imagery Abilities63 77
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• Standard aMRI  
• Structural T1w, T2w: 1mm  
•  FLAIR 2D / FLAIR 3D 
• ASL clinique 
• diffusion: DTI (32 directions) 
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Advanced aMRI

• Advanced aMRI  
• Structural T1w, T2w: 0.8mm  
• diffusion: DTI (100 directions, 1.8mm) 
• Quantitative MRI (T1, T2*, PD, MT..) 

~40min

~15min

~30min
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Resting State fMRI

• 2D EPI, resolution spatiale 2.5mm, résolution temporelle 1.2s 
• No activity, darkness 
• Q: do we need to assess mind wandering offline ? 10min
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ARCHI Standard
ARCHI Spatial

ARCHI Social
ARCHI Emotional

ARCHI Standard 
• Elementary cognitive functions 

• Handness visual/auditory instructions 
• Listen/Read narrative sentences 
• Flashing hor/vert checkerboard 

• 80 trials / run, 2 runs, 6min

ARCHI Spatial 
• Spatial cognition 

• Saccades 
• Imitation of object grasping / orientation 
• Judgment of left/right & palmar/dorsal hand displayed 

• Block design, 40 trials / run, 2 runs, 9min

ARCHI Social 
• Social cognition 

• Social / Non social object motion 
• Interpret short-stories (different modalities) 
• Listen human voice / natural sounds 

• Block design, 15 trials / run, 2 runs, 9min

ARCHI Emotional 
• Emotion & cognition 

• Face categorisation (gender/trustworthiness) 
• Eye task categorisation 
• Orientation grey mask (baseline) 

• Block design, 12 blocks/ run, 2 runs, 8min

Pinho et al (2018) 5: 180101 Scientitic Data  

30min

The ARCHI functional MRI set is well correlated with major HCP tasks
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ARCHI Standard
ARCHI Spatial

ARCHI Social
ARCHI Emotional

• Modular design around main cognitive dimensions, in line with 
neuropsychological assessment 

• A module can be inserted in any fMRI session to aggregate the 
database and/or be used in clinical studies 

• The exact content of each module could be customised according to 
the specific needs of scientific project in Marseille
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Une cohorte de volontaires sains au Centre IRM-INT 
Data collection workflow

Population:  
• 300 healthy volunteers (children/adults/elderly) over 7 years (which distribution ?) 
• Each participant has one phenotype/clinical examination per year, one brain imaging session every 2 years  
• A small subgroup of young adults has 4 consecutive MRI sessions (over 2-3weeks) for the reproducibility study

MaxPlanck Leipzig Mind-Brain DataSet

Reproducibility studies 

• Quantification of measurement errors 
• Quantification of noise / uncontrollable variables 
• What is the minimal error in my measurement ? 
• What is the most subtle variation I can estimate ?

• 2 test-retest sessions is really a minimum 
• OASIS : n=20 
• KKI : n=19 
• HCP: n=40 
• CORR: n:1000 but multi centric and bad quality

Monocentric studies 

• Very few longitudinal survey 
• Highly documented behavioural/cognitive evaluation 
• Population demographic is most often skewed or dedicated to a 

sub-population (when large numbers > 1000, epidemiology)



Une cohorte de volontaires sains au Centre IRM-INT 
Data collection workflow

Population:  
• 200 healthy volunteers (children/adults/elderly) over 7 years 
• Each participant has one phenotype/clinical examination per year, one brain imaging session every 2 years  
• A small subgroup of young adults has 5 consecutive MRI sessions (over 2-3)

• Inclusion 
• Biometrics 
• Clinical examination 
• Blood sampling

• Neuropsychological examination 
• Cognitive evaluation • Brain Imaging

Recrutement / Inclusion / Recall Neuropsychology MRI

CPCET (Timone) Centre IRM (Timone) Centre IRM (Timone)

1Hr 1Hr 1Hr



Une cohorte de volontaires sains au Centre IRM-INT 
Data workflow & Data management plan

GenPhe Imagerie multi-modale

Subject Directory 
Phenotyping tools

Ethics and regulations

Data processing  
and  

computational modelling

Data structuring 
INT multi-modal databases

OpenScience



Xnat

Neuroimaging
REDCap

Clinical data
TransMart

Bioinformatics

Elastic Search

Interoperability

Une cohorte de volontaires sains au Centre IRM-INT 
Data workflow & Data management plan

• Biometric/biographic data 
• Neuropsychological / Psychiatric evaluation 
• Cognitive tasks

• MRI data • Biobanking 
• Biomarkers analysis

GUID

Volunteers Directory• CPCET volunteers 
• Student/Lab staff

BIDS/Quality check

NIT Platfom (INT) 
S Takerkart 
O Coulon 
D Meunier 
D Bachar



Une cohorte de volontaires sains au Centre IRM-INT 
Study design and management

A group was formed at INT to discuss and build the project 
• G Auzias, J Sein, JL Anton, J Coull, N Malfait, R Belzeaux, C Deruelle, P Pomietto and others 
• Volunteers are welcome to join and participate in the design and implementation phases 
• A project management team must be set rapidly 

Final Project definition 
• Precise definition of clinical and cognitive tasks/evaluations 
• Precise definition of the cohorte demographics (size, age range, distribution…) 
• Structuring of the MRI data workflow (quality checks, BIDS, Data flow to INT Computing Center and Databases) 

Finances, Promotion, Ethics & Régulation 
• Economy of the project: external costs (CPCET, CRB, neuropsychologist) and internal costs (scan, biology, data management…) 
• Financing Centre IRM, INT and partners to be found (ILCB) 
• CNRS agreed on being the Promoteur 
• Data management plan needs to be checked (CNRS, AMU..) 
• CPP proposal to be sent in September 2019



Une cohorte de volontaires sains au Centre IRM-INT 
Time line

2019 2020 2021 2022 2023

CPP & Promotion

Complete Design & Process

Pilot study (50 adults)

Reproducibility study (20 adults)

Scale up phase (children & adults)

Clinical Study #1 (SENSE)

Clinical Study #2


