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My research - Methodologies

Understanding how urban environments and places influence population health

Environmental exposure assessment
accounting for daily mobilities

A socio-ecological approach
of health determinants

New developments in 
Exposure & Risk assessment

Feuillet et al. 2019
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My research – Research themes

Geographic environments, 
daily activities and Stress

ERC StG FragMent
2021-2027

Time-varying neighborhood 
effects on cardio-metabolic health
FNR CORE MET’HOOD 2020-2023

Social inequalities in health

Mobility and activity
patterns

Environmental determinants
of physical activity and 

sedentary behaviors
*Image : Roe & McCay 2021
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Why stress ?
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Stress throughout the day
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The FragMent projet

What is FragMent ?

Project FragMent wants to understand the impacts 
neighborhood environments and daily activities 
have on the stress levels of Luxembourg residents.

Who is behind FragMent? 

This study is led by the Luxembourg Institute of 
Socio-Economic Research (LISER). Funded by 
the European Union, the project brings 
together experts in epidemiology, psychology, 
geography, health, data science, and mobility.

https://www.fragmentproject.eu
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Evaluate the extent to which the 
spatial and temporal fragmentation of exposures

to environments in daily life influences stress, 
and social inequalities in stress

Aim of FragMent

stress

stress

stress

stress



19

MOMENTARY, DAILY & CHRONIC

STRESS

Objectives and hypotheses

Objectives 1 & 2

URBAN ENVIRONMENT

EXPOSURE PATTERNS



20

MOMENTARY, DAILY & CHRONIC

STRESS

Objectives and hypotheses

Objectives 1 & 2

URBAN ENVIRONMENT

EXPOSURE PATTERNS

Objective 3

TRANSPORT MODES

ACTIVITY  PATTERNS



21

ACTIVITY  PATTERNS

MOMENTARY, DAILY & CHRONIC

STRESS

EXPOSURE PATTERNS

URBAN ENVIRONMENT

Objectives and hypotheses

Objectives 1 & 2

Objective 3

TRANSPORT MODES

Objective 4 GENDER, SOCIO-ECONOMIC STATUS
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Three complementary methods

A national survey: 

Your voice matters more 

than you think !

Virtual lab experiments !Participatory & qualitative

Research !
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The FragMent survey

Use interactive map-based questionnaires and an app to help understand 

the causes of stress in our everyday environments.
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The FragMent survey

Epidemiological and 
spatial analytical 

models

Information for 
local and national 

stakeholders

> 18 +
< 65 y.

Online survey

Chronic stress and the mapping of 
geographical living environments

Mobile survey

Momentary stress, GPS, 
and daily activities
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Geographical ecological momentary assessment

o WHERE & WHEN stress is experienced (+ GPS)

o WHAT: What domain of activivity ? 

o WHITH WHOM : with whom are you interaction ? 

o WHY: What perceived environmental factors matter ? 

Morning Noon Afternoon Evening

Sleep quality
Stress & mood
Activity type
Perceived environment  
Social support
Vocal task

Stress & mood
Activity type
Perceived 
environment  
Social support
Vocal task

Stress & mood
Activity type
Perceived 
environment  
Social support
Vocal task

Stress & mood
Activity type
Perceived environment  
Social support
Vocal task
Stressful events

8h -
8h 30

12h -
12h30

16h -
16h30

20h -
20h30

Repeated sampling throughout the day of participants' experiences and behaviors, in 
situ and in real time.

(Shiffman et al., 2008)  
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FragMent mobile survey: examples of core questions

Measuring perceived stress in daily life environments
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FragMent mobile survey: mobility data

A precise characterization of mobility patterns and transport modes
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FragMent mobile survey: vocal tasks

A measurement of physiological stress via the voice !
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Virtual reality experiments to study stress
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Virtual reality experimentation makes it possible to systematically manipulate
and test controlled virtual environments, while maintaining a high level of
realism to ensure strong ecological validity.(Birenboim, 2021)

Manipulate and evluate the attributable part to each factor

Why controlled virtual experimentation?
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Stress measurements in VR

15

How stressed are you? 
1 (“Not at all stressed out”) 
to
4 (“ Very stressed out”) scale

Real-time 
physiological data 

(HR, ST, EDA) 

Psychological 
stress

Empathica E4
Other biosensors to be tested (EEG) 
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Experimental setting: combining IVEs with biosensors

15

Source: Birenboim, A., Ben-Nun Bloom, P., Levit, H., & Omer, I. (2021). The study of walking, walkability and wellbeing in immersive 
virtual environments. International journal of environmental research and public health, 18(2), 364.
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Better assessment of 
social inequalities in stress

A new analytical framework for neighborhood effects on health

Expected results

Acknowledgement of 
the « meaning of time » 

Robust evidence on environmental stressors in daily life

New knowledge on 
environmental stressors

Advances in risk
assessment
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Preparing your ERC proposal: 
general considerations, 
timeline, and more... 
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Innovation is key

Conceptual 
&

Theoretical 
framework

Methodologies Type of findings

HIGH RISK
HIGH GAIN

INNOVATION
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FragMent innovation points

• A new conceptual framework…

• bridge geography & epidemiology

• disentagle the « notion of time » in place and health research

• better understanding of social inequqlities in neighborhood effects on stress

• Use of VR technologies…

• while walking in virtual environments

• in combinaison with biosensors

• a newly « validated » experimental setting 

• Use of vocal biomarkers in real-life environments

• First study to use vocal biomarkers linked to environmental stressors

• First study to use vocal biomarkers with a GEMA study design

• Longitudinal study with vocal biomarkers of stress (15 days)

• New knowledge from different methodologies on environmental stressors
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You DO NOT NEED to master everything

My background & core expertise 

o Geography and public health epidemiology

o Accounting for daily mobility in neighborhood and health research 

o Methods: map-based questionnaires, GPS, GIS, spatial and epidemiological models

BEFORE THE ERC

What I had never investigated 

o Stress

o Focus groups methodology

o Virtual reality

o Experimental research

o Vocal biomarkers

o Data collection campaign
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You should capitalize on complementary expertises

And show tracks of past/ongoing collaborations 
to increase the feasibility of your project ! 
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Integrating colleagues with complementary expertise

PhD
Co-supervision

Visitings

Steering committee

…
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Preparing well in advance

January 2020: Initial discussions on the general idea (i.e., fragmentation in health) 

Spring 2020: Creation of a LISER support committee (meeting every month)

Autumn 2020: Mentoring by an external researcher (ERC grantee)

Winter 2020: First draft B2 

Spring 2021: B2 Final draft 3-4 weeks before the submission – start of B1

• Read every abstract of ERC funded projects 

• Conceptual framework
• Short writing exercises (objectives, rational, etc.)
• General discussions on innovation from different disciplines

• Listen to every video on the ERC website
• Create checkboxes and verify this is in your document
• B2 reviewed by Luxinnovation, mentor, head of department, colleagues
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Oral: practice, practice, practice

2
mock Interviews

with interdisciplinary panels

15
mock Interviews
with colleagues

40-page 
document referencing all 

questions & answers
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Follow us on social media

FragMent Project FragMent Project
@FragMent_ERC

Projet_fragment

www.fragmentproject.eu

Site Web

http://www.fragmentproject.eu/

