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Reducing the impact of major environmental challenges on mental health
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Mental illness accounts for almost 30% of disease burden among non-communicable diseases.
Environmental factors can account for more than 50% of the attributable risk for mental disorders.

New environmental challenges affecting Europe and the world are emerging.
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Our aim:

Enabling adaptive coping to environmental challenges.

Citizens and patients
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environMENTAL- Objectives

Objective 1 — Identification of adverse environmental signatures, their interaction with genetics and their
relationship with brain and behaviour in citizens and patients (WP1, 2, 3, 4, 6, 12)

Objective 2 — Characterization of molecular, neurobiological and cognitive mechanisms underlying the brain
and behavioural changes related to environmental adversity (WP4, 5)

Objective 3 — Establishment of quantitative neurobiological biomarkers for prediction and stratification of
environmentally-related mental iliness (WP1, 2, 3, 4, 5, 6)

Objective 4 — Development of pharmacological, cognitive and educational interventions targeting molecular
and neurobiological mechanisms of environmentally-sensitive symptoms of mental illness. (WP 7, 8)

Objective 5 — Establishing a programme of responsible research and innovation (WP1,3,6,7,8,9)




Environmental determinants of mental health
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Why multimodal environmental analyses?

Mental/physical illness

A

Symptom
threshold

Magnitude

of exposure
Climate change

Pollution

Adverse environmental exposure,
e.g. psychological stressors



Population-based research strategy
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Braln approx. 1M participants,
80.000 neuroimaging scans

1dOdN3

Climate/Pollution UK Biobank
Covid 19 German National Cohort

Norwegian Registry Data
Urbanicity

IMAGEN/STRATIFY

Environment Behaviour

Socioeconomic factors

% Zhangjiang International Biobank

Shanghai Suburban Adult Cohort

Psychosocial stressors Individual biomarkers

VNIHD

for risk of maladaptive Coping Subclin. Outcomes Polluted Air




Some technical components:

Method development: Cohort enrichment: Statistical analyses:
- Climate models for mental health - Behavioural characterization Normative modelling
- Multi-level data integration - Digital health apps Prediction

- Neuroimaging

- Federated data analysis
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Modelling of future incidence of environment-dependent mental iliness:

Climate + environment Cohorts

Cross-sectional
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Interaction with multimodal
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environMENTAL- project plan

Environment and
Mental Health

Molecular
characterisation

Biomarker
Clinical characterisation

Pharmacological /
psychological interventions

Sustainability /
Exploitation

WP11: Project management
WP2: Environmental WP3: digital health
assessment tool assessment

WP9: Societal responsibility & stakeholders

WP10: Communication, Dissemination, Exploitation
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Overview of project phases and timeline

Ve aer e Federation of popu-  Mechanistic characterisation/enrichment of datasets

environmental signatures and their lation-based datasets (WP1,3)
effecton brain and behaviour in (WP1,2,12) Data analysis strategy (WP4,6,7)
Phase 1 citizens and patients Identification of environmental signatures (WP2) H o)

Characterization of molecular, neuro- = Acquisit Refinement of multimodal biomarker profiles and bioinformatics

biological and cognitive mechanisms = ion characterisation (WP4,5,12) Validation in virtual brain models
underlying brain and behavioural omics (WP7, Fudan, AMU)
changes relating to environmental data Engineering of pluripotent stem cell lines and 3D
Phase 2 adversity (WP5) modelling in brain organoids (WP7)

Establishment of quantitative
neurobiological biomarkers for
prediction and stratification of
environmentally-induced mental
iliness

Development of pharmacological / Compound screening (WP7)

psychological interventions tar-geting Influencing brain states through Al (WP3,8)
molecular and neurobio-logical

mechanisms of environ-mentally- ocial (VR) (WP8)
Phase 4 sensitive behavioural symptoms Educational interventions (WP9,10)

Psychos

Central meta-database (WP1,2,3,5,7,8,11,12)
Programme of responsible research and innovation (RRI) (WP9)

Undertaking all research and
innovation activities responsibly Societal 'licence to operate’ and stakeholder participation (WP9,10)
Ethical and social concerns (WP9,10,11)

Year 1 Year 2 Year 3 Year 4 Year 5
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