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1 Executive summary 

This deliverable D5.5 Report on status of posting results MPX present how the dataset has been 

collected, stored and will be shared with the scientific community. It also details the data collected. 

We present the OWEY datalake of the Institut Pasteur and how we used the FAIR principles to format 

and homogenize the dataset.  

2 Introduction 

This multi-centric and highly multimodal project required a specialized platform capable of securely 

handling large datasets in a GDPR-compliant manner, and across several European research 

institutions. To this end, the OWEY data lake, physically hosted at Institut Pasteur, was deployed 

(Figure 1). OWEY automates critical operations preceding data sharing: Automated Participant 

Sharing Consent Verification, Double Pseudonymization, Automated File Organization and 

Traceability as well as Fine-Grained Access Management. Finally, OWEY offers Horizontal 

Scalability since the system supports increasing volumes of data, users, and concurrent 

connections through a distributed and flexible architecture. These processes are integrated into a 

seamless system that ensures regulatory compliance, interoperability, and operational efficiency. 

 

Figure 1:  Schematic representation of the data flows and data storage infrastructure for Aims2-Trials LEAP study  (top, blue) 

and CANDY study data (bottom, orange). Each participant's consent must be collected by each center concomitantly with their 

data. This consent data is stored in a dedicated REDCap (Harris et al., 2009) form hosted at Institut Pasteur. During the data 

upload from one center, data is automatically filtered based on participants consent for internal sharing (i.e. within the Eu-

aims or CANDY consortium), verified using the REDCap API. The participants' identifiers are also pseudonymized, i.e. get 

attributed to a unique and anonymous identifier in OWEY. These steps allow each center to securely access and download 

data from all other centers and across modalities during the entire study run. For external sharing of LEAP data, it required 

each participating research center to sign a data hosting and processing agreement with ELIXIR-LU, a European life sciences 

infrastructure offering hosting services. Prior to data transfer from OWEY to ELIXIR-LU, data was filtered a second time based 

on the participants consent to share their data externally (i.e. outside the Eu-aims consortium). A similar procedure will be 

followed for the external sharing of the CANDY consortium data in 2026.  
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3 Main section 

3.1 The CANDY-PIP and CANDY-MPX data in the OWEY datalake 

 

In this section we provide a snapshot of the current data stored within the OWEY datalake. It includes 

the CANDY-PIP (Table 1) and the CANDY-MPX (Table 2) data sets. We also provide details on the 

clinical data collected (Table 3).  

3.1.1 CANDY-PIP Data 

Table 1: Summary of the CANDY-PIP data uploaded to the OWEY datalake and shared with the consortium members. 

CANDY-PIP 

study  

Ghent  London  Nijmegen Paris Stockholm TOTAL 

Clinical 28 37 38 28 22 153 

Wave 1 9 15 10 8 4 46 

Wave 2 19 22 28 20 18 107 

BOLD 8 3 8 3 7 29 

Wave 1 3 1 3 / 1 8 

Wave 2 5 2 5 3 6 21 

Anatomy 16 8 9 13 9 55 

Wave 1 5 2 4 4 2 17 

Wave 2 11 6 5 9 7 38 

DTI 14 1 5 7 8 35 

Wave 1 5 1 3 2 1 12 

Wave 2 9 / 2 5 7 23 

EEG 15 20 23 10 10 78 

Wave 1 5 9 9 / 2 25 

Wave 2 10 11 14 10 8 53 

MRS 14 8 8 8 8 46 

Wave 1 4 2 3 3 1 13 

Wave 2 10 6 5 5 7 33 

Eye-tracking 23 19 25 15 16 98 

Wave 1 8 4 10 4 3 29 

Wave 2 15 15 15 11 13 69 

Touchscreen 25 18 24 14 16 97 

Wave 1 9 4 8 6 3 30 

Wave 2 16 14 16 8 13 67 

Inflammatory 

proteomic   

     

26 

Immune Brain Gut 

(Wave 2) 

     

16 

Inflammation 

(Wave 2) 

     

10 
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WGS total 48 28 31 21 38 166 

Proband 19 9 12 8 12 60 

Parents 29 19 19 13 26 106 

 

3.1.2 CANDY-MPX Data 

Silos dedicated to the CANDY-MPX study were created on the OWEY datalake. Details of the 

data uploaded are visible in the table 2. 

Table 2: Summary of the CANDY-MPX data uploaded to the OWEY datalake and shared with the consortium members. 

CANDY-MPX 

study  

Ghent  London  Nijmegen Paris Stockholm TOTAL SPX 

individuals - 

Créteil 

Clinical 47 58 47 342 31 525 44 

Proband 10 12 10 65 10 107 
 

Relatives 37 46 37 277 21 418 
 

 

WGS  46 29 36 341 34 486 41 

 

Inflammatory 

proteomic       99 
 

Immune Brain 

Gut      69 
 

Inflammation      30  

 

3.1.1 Detail of Clinical questionnaires used in CANDY-PIP and CANDY-MPX 

studies 

Table 3: Description and references for clinical questionnaires in alphabetical order. W1 and W2 indicates if the data 

was collected in Wave 1 and W2 of the PIP study, respectively. Data was collected by clinicians except if self-report is 

specified. In that case, surveys were sent to the participants (parents or caregivers). 

Questionnaire Name  CANDY-PIP CANDY-MPX Description  Reference  

ADHDRS (ADHD Rating 

Scale)  
  

Self-report, 

children and 

parents 

Assesses symptoms of attention-

deficit/hyperactivity disorder 

(ADHD) in children or adults.  

(DuPaul et al., 1998) 

ADOS  

W1, W2   

Autism Diagnostic Observation 

Schedule (ADOS) for assessing 

autism spectrum disorder (ASD)  

(Lord et al., 2012) 

ADOS Module 1  
For children with limited verbal 

skills.  
  

ADOS Module 2  

For children with phrase speech 

but limited conversational 

abilities.  

  

ADOS Module 3  For verbally fluent children.    
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Attention and Activity 

Levels  

W1, W2 

(Self-

report) 

  

Evaluates attention span, 

hyperactivity, and impulsivity for 

screening preschoolers with 

behavior problems.’ 

  

(McGoey et al., 2007) 

Autism Diagnostic 

Interview 

Revised (ADI-R) 

W1, W2   

A structured interview for 

diagnosing ASD and gathering 

detailed developmental history.  

(Lord et al., 1994) 

Autistic Disorder 

Assessment  
   

Evaluates symptoms of autism 

spectrum disorder (ASD) 

according to the DSM-5 criterias. 

(American Psychiatric Association, 2022) 

Child Routines 

Inventory Revised  

W1, W2 

(Self-

report) 

  
Evaluates daily routines and 

habits in children.  
(Sytsma et al., 2001) 

Children's Behaviour 

Questionnaire (CBQ) 

W1, W2 

(Self-

report) 

  

Parent-report instrument, 

allowing the highly differentiated 

assessment of temperament in 

early to middle childhood 

(Rothbart et al., 2001) 

Child's Sleep Habits 

Questionnaire (CSHQ) 

W1, W2 

(Self-

report) 

Self-report  

Assesses sleep patterns, 

disturbances, and quality in 

children.  

(Owens et al., 2000) 

Clinical Global 

Impression (CGI)  
W2   

Clinician-rated scale for assessing 

overall severity of condition, 

compared to the previous visit of 

last 12-15 months.  

  

COVID-19 

Questionnaire  

W1 (all), 

W2 (ADHD 

only) 

(Self-

report) 

  

Collects information on COVID-

19 exposure, infection, and 

impact on the child and family 

life. 

  

Demographic and 

Family questionnaire 
W1, W2  

Concise demographic 

information about the 

participant  (e.g., age, gender, 

ethnicity) and family structure, 

socioeconomic status, and 

background. 

  

Diet Questionnaire  

W1, W2 

(Self-

report) 

  
Records dietary habits, and 

nutritional intake of the child.  
  

Epilepsy and Seizure 

Questionnaire  

W1, W2 

(Self-

report) 

  

Evaluates history of epilepsy, 

seizure frequency, type, and 

impact on the child’s life.  
  

Family 

Questionnaire / 

Family History 

Interview (FHI)  

W2   

Gathers information about 

family composition and 

genealogy, presence of 

neurodevelopmental disorders, 

common mental health 

conditions, chromosomal or 

genetic disorders.  

  

Febrile 

Seizure Questionnaire 

W1, W2 

(Self-

report) 

  
Records history of febrile 

seizures of the child. 
  

Global Assessment of 

Functioning (GAF)  
   

Clinician-rated scale for assessing 

overall psychological, social, and 

occupational functioning.  

(Hall, 1995) 



Deliverable D5.5 

   

 

 

PUBLIC  7 

Health and Life Events  

W1, W2 

(Self-

report) 

  

Records significant health events 

and life changes in the  

pregnancy, and during the child's 

first year of life, and during the 

last 6 months. 

  

Highly Sensitivity Child 

Scale 

W1, W2 

(Self-

report) 

  

Self-report measure of 

Environmental Sensitivity in 

children and adolescents. 

(Pluess et al., 2018) 

HRS-MAT (Caregiver)  W2    

Adaptive measure of nonverbal 

IQ, with psychometric properties 

comparable to the Raven’s 
Standard Progressive Matrices 

(RSPM). 

(Hansen, 2019) 

Intellectual Efficiency 

Adaptive Behavior  
   

Assesses cognitive functioning 

and adaptive skills : IQ test(s) and 

Vineland (see below). 

  

Intervention History 

and Medication 

W1, W2 

(Self-

report) 

  

Documents past and current 

interventions or therapies the 

child has received. Details about 

medication received, if 

applicable (name, dosage, start 

and end date of treatment). 

  

Intolerance Of 

Uncertainty  

W1, W2 

(Self-

report) 

  

Assesses anxiety related to 

uncertainty and 

unpredictability.  

(Boulter et al., 2014) 

KINDL  

W2  

(Self-

report) 

  

The KINDLR is a generic 

instrument for assessing Health-

Related Quality of Life in children 

and adolescents aged 3 years and 

older 

(Ravens-Sieberer & Bullinger, 1998) 

Medical History 

W1, W2 

(Self-

report) 

Self-report  

Records the child’s medical 
history, including pregnancy and 

childbirth details, firsts 

acquisitions, any other medical 

conditions and epilepsy 

presence.  

  

Mullen  W1, W2   

Mullen Scales of Early Learning 

assesses cognitive and motor 

development in young children.  

(Mullen, 1995) 

NART (Caregiver)  W2    
NART for assessing cognitive 

ability in the caregiver(s).  
(Nelson et al., 2022) 

Physical Examination     

Records clinical observations 

(e.g., height, weight, 

lateralization, vital signs) during a 

medical assessment.  

  

Pre Perinatal  

W1 (all), 

W2 (ADHD 

only) 

(Self-

report) 

  

Collects information about 

prenatal and perinatal factors 

(e.g., health during pregnancy, 

labour and delivery, including 

complications, and weight at 

birth).  

  

PSQI (Pittsburgh Sleep 

Quality Index)  
  

Adult 

relatives 

(Self-report) 

Evaluates sleep quality and 

disturbances in adults. 
(Buysse et al., 1989) 
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Raven’s Progressive 
Matrices (Raven)  

  Self-report  

Non-verbal test of fluid 

intelligence and problem-solving 

ability.  

(Raven, 1938) 

Sensory Experiences 

Questionnaire  

W1, W2 

(Self-

report) 

  
Measures sensory processing 

differences in children.  
(Baranek et al., 2006) 

Short Sensory Profile 

(SSP)  
  Self-report  

Measures sensory processing 

differences in children 

(abbreviated version of the 

Sensory Profile).  

(Tomchek & Dunn, 2007) 

Social Responsiveness 

Scale (SRS)  
W1, W2  

Measures social communication 

and interaction skills in children 

and adults. P 

(Constantino & Gruber, 2012) 

Strengths And 

Difficulties P24  
W1, W2   

A screening tool to differentiate 

low, medium, and high levels of 

emotional or behavioral 

difficulties (parent-report). 

(Bourdon et al., 2005) 

Vineland 3  W1, W2   

Assesses adaptive behavior skills 

(communication, daily living, 

socialization, motor skills) in 

children.  

(Sparrow et al., 2016) 

     

 

3.2 FAIR principles compliance of the data sharing of the CANDY-

PIP and CANDY-MPX data 

 

The data management strategy for the CANDY research project encompasses the collection and 

storage of harmonized datasets, secure hosting and sharing with research partners, and post-

publication dissemination to the scientific community (external data sharing).  Our strategy 

adheres to the FAIR principles - ensuring data are Findable, Accessible, Interoperable, and 

Reusable (Wilkinson et al., 2016), reflecting best practices established through our previous 

LEAP study within the AIMS2 trials consortium (Loth et al., 2017).  

 

3.2.1 Findable Data implementation 

 

Rich metadata describing study parameters, participant characteristics, and data modalities are 

systematically captured and indexed within the OWEY data lake architecture, enabling efficient 

search and retrieval across the multi-centric, multimodal dataset. This metadata will be shared 

along with the data externally (outside the consortium) in ELIXIR-LU servers, as recently done for the 

LEAP study in the AIMS2-Trials consortium (Figure 1).  

Data discoverability will then be achieved through the generation of globally unique and persistent 

identifiers assigned to all datasets after external sharing (DOI). 
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3.2.2 Accessible Data Framework 

 

The OWEY platform ensure data retrievability while maintaining security compliance for exchanges 

within the consortium. It includes automated participant sharing consent verification, 

dynamically controlling data access based on current consent status. Access to data is contingent 

on the presence of valid consent, collected using the REDCap electronic data capture tools hosted 

at the Institut Pasteur (Harris et al., 2009). If a participant withdrawn his consent to share data inside 

the research consortium, the corresponding data is hidden from the users within OWEY, ensuring 

dynamic regulatory compliance.  

Our GDPR-compliant infrastructure, hosted at Institut Pasteur, also provides authentication and 

authorization procedures that allow authorized consortium members to access datasets through 

secure, standardized interfaces. Similarly, the ELIXIR-LU data portal provides robust, compliant 

access pathways for the broader scientific community. 

3.2.3 Interoperable Data Structure 

In our OWEY datalake, the automated file organization system structures data according to 

multi-axis schemes (study, site, modality, analysis level), enabling integration across different 

analytical platforms and research environments. This systematic approach supports the 

combination of diverse data modalities - clinical, cognitive, neuroimaging, and genetic data - 

facilitating cross-platform analysis. 

3.2.4 Reusable Data Standards 

Data reusability is maximized through comprehensive documentation and clear usage licensing. 

Each dataset shared externally (i.e. using ELIXIR-LU) will include detailed provenance information, 

quality metrics, and contextual metadata that enable accurate interpretation and replication in new 

research contexts. The ELIXIR-LU dataset portal provides transparent access mechanisms with 

explicit licensing terms, supporting restricted access paradigms adapted to our data sensitivity 

level.  

4 Conclusions 

Altogether, the established framework from the LEAP study from AIMS2-Trials, as presented in 

Figure 1, has been directly applied to the CANDY project, ensuring consistent FAIR compliance 

across our research portfolio and facilitating future data sharing initiatives beyond the current 

consortium. The multiscale datasets collected during the CANDY project are securely stored in 

OWEY, the Data Lake of the Institut Pasteur and ready to be shared to the scientific community.   
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5 Glossary 

Abbreviation / acronym  Description 

MPX Multiplex 

W Wave 
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