CONCEPTUAL NOTE

Project acronym : CLIM-MOTHER
Complete Name :
"The Impact of Climate Change on the Reproductive Health of Women and Newborns: A Comprehensive Clinical and Environmental Study"

Scheme funding : RIA ( Research and Innovation Action )
Duration : 48 months
Target TRL level : TRL 2-3 start → TRL 5-6 finish

1. SUPERIORITY

1.1 Objectives and Relevance

Change climate recognized one from key threats of the 21st century , including number within the framework European green course ( European Green Deal ) and politics EU adaptation .
Women reproductive age and newborns are among the most vulnerable groups population . Despite on availability growth data​ frequencies premature childbirth and complications pregnancy in conditions extreme heat and pollution air , mechanistic and integrative models risk remain not enough developed .

Main target CLIM-MOTHER project

Create scientifically justified system quantitative assessment and forecasting influences climatic factors on reproductive health women and health newborns with development adaptation strategies For systems health care .

Specific goal 1

Identify and characterize cause-and-effect connections between climatic stressors :
· extreme heat
· thermal waves
· pollution air (PM2.5, NO₂, O₃)
· seasonal and extreme weather events

and the following indicators health :
· menstrual and hormonal violations
· complications pregnancy ( gestational) hypertension , preeclampsia , gestational diabetes )
· placental failure
· premature childbirth
· low weight bodies at birth
· neurofunctional disorders in newborns




Specific Goal 2

Develop prognostic models risk on based on :
· integration data remote sounding (ERA5 / Copernicus )
· clinical and laboratory biomarkers
· GIS- spatial analysis
· AI and machine learning methods training

Specific Goal 3

Develop and validate adaptive strategies For :
· obstetrics and gynecology services
· neonatology
· regional systems public healthcare
with transition from fundamental mechanisms (TRL 2 - 3) to the prototype systems support acceptance solutions (TRL 5 - 6).

1.2. Modern condition and ambitions

Existing research mainly :
· focus on separate climatic factors
· Not integrate biomarkers hypoxia , angiogenesis and neuroinflammation
· rarely use spatial GIS analysis
· Not create clinically applicable forecast tools

Ambitions project :
· unification clinical medicine , environmental epidemiology and climate physicists
· analysis placental angiogenic markers (sFlt-1, PlGF )
· grade markers hypoxia (HIF-α, miR-210, CAIX)
· neurobiomarkers newborns (S100B, NSE, GFAP, BDNF)
· usage indices thermal loads (UTCI, WBGT)
· Creation kart risk on GIS- based

1.3. Methodology

Design research
Prospective cohort study :
· 250 pregnant women women
· 250 non-pregnant women
· 250 newborns
Integration data :
1. Clinical data
2. Laboratory biomarkers
3. Meteorological and environmental indicators
4. Geospatial georeferencing (QGIS / ArcGIS )
5. Machine training and multifactorial models



Digital sources
· Data programs Copernicus
· National meteorological services
· Stations monitoring quality air


Analytical methods
· regression modeling
· analysis temporary rows
· cluster analysis
· spatial models impact
· grade nonlinear risks associated with the use of AI

2. IMPACT

2.1. Expected results

· Creation validated models forecasting climate-associated perinatal risks
· Development digital prototype tool support clinical decisions
· Identification groups increased risk
· Development recommendations By adaptations systems healthcare

2.2. Paths achievements results

Informed policy

Development scientifically justified recommendations For organs healthcare and integration results in strategy EU adaptation .

Social aspect

Individualized grade risks For vulnerable groups .

Economic effect

Decrease costs on treatment complications pregnancy and premature birth childbirth .

Scientific activity

Publications in Q1 journals ( Scopus / WoS ), contribution to international climatic reports .

2.3. Distribution and use
· Seminars For regulators and medical organizations
· Integration results in clinical protocols
· Potential commercialization digital tool

3. IMPLEMENTATION

3.1. Structure workers packages

WP1 - Management and coordination
Administrative and financial management .
WP2 - Harmonization data and environmental monitoring
Integration meteorological and environmental data , GIS.

WP3 - Clinical and mechanistic research
Biomarkers , laboratory research , instrumental diagnostics .

WP4 - Forecast analytics and AI modeling
Development models risk and digital prototype .

WP5 - Adaptation strategies and integration politicians
Translation scientific data into practical recommendations .

WP6 - Communication and dissemination
Publications , conferences , interaction with stakeholders parties .

3.2. Consortium
Consortium includes :
· clinical universities
· research institutes in the field climatology
· centers public healthcare
· IT partners By AI development

4. TRANSVERSAL ASPECTS

Gender aspect
Gender-specific analysis vulnerability to climate change stressors .

Social and humanitarian science
Integration behavioral factors ( stress , adaptation ).

Open science and FAIR
· compliance FAIR principles
· protection data in accordance with the GDPR

DNSH
Audit ecological impact everyone procedures .

Conclusion

CLIM-MOTHER project offers systemic , interdisciplinary and clinical oriented model assessments influences changes climate on reproductive health .
He combines :
· fundamental mechanistic research
· clinical practice
· digital technologies
· spatial analytics
· development adaptation decisions
and completely corresponds priorities Horizon Europe in the region health and climate adaptations .
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