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My research - Methodologies

Understanding how urban environments and places influence population health

Restaurant

Niveau organisationnel
(facteurs politiques, politiques publiques
d'incitation, etc)

Grocery

Restaurant

Niveau environnemental
(occupation du sol, transport, env.
naturel, etc)

Niveau interpersonnel
(facteurs culturels, sociaux, etc)

Friend
Chlid’sschool

28 avril

Niveau individuel
(facteurs biologiques,
démographiques,
cognitifs, etc)

Comportement
de santé

Place of worship,

Feuillet et al. 2019

A socio-ecological approach

Environmental exposure assessment New developments in _
of health determinants

accounting for daily mobilities Exposure & Risk assessment
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My research — Research themes
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Lﬂﬂj Why stress ?

STRESS & DISEASES

90%

STRESS IS ARISK

FACTOR OF 90%

OF DISEASES OF

VARIOUS ORIGIN
CARDIOVASCULAR

RESPIRATORY

PSYCHOLOGICAL
GASTROINTESTINAL

IMMUNE

COGNITIVE

WHAT
ABOUT
YOUR
HEALTH?

WWW.FRAGMENTPROJECT.EU
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LHHJ Stress throughout the day

IMAGINE

8:00 am 1:00 pm

[ Urban stressors
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LHHJ Stress throughout the day
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8:00 am 1:00 pm 6:00 pm
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LHHJ Stress throughout the day

IMAGINE
8:00 . 6:00
WHATIF... 1:00 pm o
6:00 pm
ORIF...

8:00 am 8:45 am 11:00 am 3:00 pm 5:00 pm 6:00 pm
[ Urban stressors 16



Lﬂﬂ‘ 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



Lﬂﬂj Aim of FragMent

Evaluate the extent to which the
spatial and temporal fragmentation of exposures
to environments in daily life influences stress,
and social inequalities in stress




Lﬂ”‘ Objectives and hypotheses

S

EXPOSURE PATTERNS

Objectives 1 & 2
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Lﬂﬂ] Objectives and hypotheses

|

ACTIVITY PATTERNS
A & pe §

\ TRANSPORT MODES /

>

Objective 3
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LHHJ Objectives and hypotheses
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Lﬂﬂ‘ Three complementary methods

Participatory & qualitative A national survey:
Research ! Your voice matters more
than you think !

Virtual lab experiments !

22



LHHJ The FragMent survey

Use interactive map-based dquestionnaires and an app +o help understand
the causes of stress in our everyday environmewts.
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The FragMent survey

Online survey

Chronic stress and the mapp/ng of
geographical living environments

Mobile survey

_ [ — 1
E [ <=

Momentary stress, GPS,
and daily activities

—_—

ol
CAS

Epidemiological and
spatial analytical
models

Information for
local and national
stakeholders
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Geographical ecological momentary assessment

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

- (Shiffman et al., 2008)
I‘;,E] Sleep quality F] Stress & mood I‘;,E] Stress & mood I‘;,E] Stress & mood
= Stress & mood = Activity type = Activity type = Activity type
\ ,@ Activity type \ Perceived \ ,@ Perceived \ ,@ Perceived environment
ji//r Perceived environment /\\?/r environment j\?fr environment j\?fr Social support
Social support Social support Social support Vocal task
Vocal task Vocal task Vocal task Stressful events

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 ?

25



FragMent mobile survey: examples of core questions

Measuring perceived stress in daily life environments

14:34 2 © © +

143520 O+ = -

4l FragMent = i ahFragMent = 4l FragMent = :

evening survey (A) evening survey (A) evening survey (A)

What are you currently doing?

How stressed are you now? Which aspects of your surrounding

environment are you currently enjoying?

50 O Work/study
0 ——— o 100 Check all that apply
Mot ot all Neatass O Transportation (car, train, bus, bicycle, walking
¥ 8 [C] Green spaces (park, forest, vegetation)
O shopping [C] Blue spaces (river, lake, fountain, waterbodies...)
O sports [ smells
O Leisure activities [] sounds
(O Household chores [CJ Building architecture
O Fanmily care activities [J open space, view
O self-care activities [J weather
(O Eating [C] None of them
O Rest
PRECEDENT SUIVANT PRECEDENT SUIVANT PRECEDENT SUIVANT

%) Propulsé par Eco Emo Tracker

(@]

%) Propulsé par Eco Emo Tracker

= (@] <

%) Propulsé par Eco Emo Tracker

= (@] <

) Trocker
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LﬂﬂJ FragMent mobile survey: mobility data

A precise characterization of mobility patterns and transport modes

s FragMent =2 @® :  MFragMent =2 0 :

- 27 avril 0 N & \\Veriorenkost
Données GPS _ + B — i Merl \
20:29 ) N
paniem N s
@ ) o~ ——— ‘?oy\m evoie
o NS v
Activé 23:09 g - Gasperich
-
I Dippach : - o _‘-—(' 2
et
Latitude 49.503948697820306° -
2310 Schouweiler et aiowaic
Longitude 5.946654444560409° o6 Bettange-sur F 4
z - T Mess _ o Roedgen
Heure 2024-04-23 10:53:23 2315 ag¢ o~ T 4 Hesperange
= A3 Mg
| ' Alzingen
Altitude 407.0m / Leudelange \
. 23:25 Reckange-sur )
Précision 23.0m 2 - g Mess 1 L~
N R Limpach i
Direction Ouest Nord-Ouest (286.5°) a2 ,‘l (
5 CR18 /
Vitesse 1.8m/s @ . Sanem fissangs CR163 /
2 = S Bivange
Nb de sattelites 0/0 ! CR178 Wickrange 4 J
: A /
Activite f (96%) 3 , Crauthem
Hdop 3.4 17:26 ¥ . Mondercange R s Abweiler § ./
: > Livange
Vdop 2.2 Y Bergem X
17:49 Ehlerange { Peppange
Pdop 4.2 Soleuvre ol SaEsch N
4 g - Huncherange Bettembourg
18:46 S~ -+ ® g p x A
,80 vaux ba — S, \’
% 7 ot W ~Noenzafige ! Hersnge -
18:47 | Schifflange N7 \ Lot
Q /\ r
I = ...7 7 N VAN k9 7
-__ . ™8 ) - - \
- N, Vs / e a 3 \ v
- e . W\ o> \ ac
%~ __Esch-sur;Alzette %0 { S O '
7 A ) guronge N\ Lol 0

(O)
T e Trocker

11 @) < = 0 <
27



FragMent mobile survey: vocal tasks

A measurement of physiological stress via the voice !

1443200+ = -

142 OO+ =

-'{‘.‘*Fragﬂent 2 0 :

afternoon survey (F)

Press "Start recording” and read out loud
the following text:

« All the chickens are just alike, and all the men are just

alike. And, in consequence, | am a little bored. But if you
tame me, it will be as if the sun came to shine on my life. |
shall know the sound of a step that will be different from all
the others. Other steps send me hurrying back underneath
the ground. Yours will call me, like music, out of my burrow. »

Saint-Exupéry, The Little Prince

00:00 / 00:18

DEMARER LA LECTURE

RECOMMENCER

PRECEDENT SOUMETTRE

7€) Propulsé par Eco Emo Tracker

= o <

-'"‘-Fraqnent = 2 0 :

DY)

afternoon survey (D)

Could you please describe the image
below or parts of it?

Scroll down, start recording, and speak for at least 20

seconds.

PRECEDENT SOUMETTRE

%) Propulsé par Eco Emo Tracker

(@] <

1]

@

EcoEmo
Tracker
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Lﬂ’l‘ Virtual reality experiments to study stress
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LHHJ Why controlled virtual experimentation?

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)

Pedestrians
-@

Vehieles

f A AR T el 18 R G
o— ) s— ' ‘ IR

2023-04-26 Pilot Scene v1.0 ©ULIA
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LHHJ Stress measurements in VR
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Real-time
physiological data ———— .| o | ‘..‘
(HR, ST, EDA) 1 sl

Empathica E4
Other biosensors to be tested (EEG)

How stressed are you?
1 (“Not at all stressed out”)
> to

4 (“ Very stressed out”) scale

Psychological
stress




Lﬂﬂj Experimental setting: combining IVEs with biosensors

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.




LHHJ Expected results

A new analytical framework for neighborhood effects on health

Acknowledgement of Better assessment of
the « meaning of time » social inequalities in stress

D | =

D))

L)

Robust evidence on environmental stressors in daily life

Advances in risk New knowledge on
assessment environmental stressors

%D
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Preparing your ERC proposal:
general considerations,
timeline, and more...
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Lﬂﬂj Innovation is key

INNOVATION

Conceptual
&
Theoretical
framework

HIGH RISK
HIGH GAIN

Methodologies

Type of findings
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ﬂﬂJ FragMent innovation points

A new conceptual framework...
* Dbridge geography & epidemiology
« disentagle the « notion of time » in place and health research
« Dbetter understanding of social inequglities in neighborhood effects on stress

Use of VR technologies...
« while walking in virtual environments
* in combinaison with biosensors
« anewly « 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

36



Lﬂﬂj 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 | had never investigated
o Stress

o Focus groups methodology
o Virtual reality

o Experimental research

o Vocal biomarkers

o Data collection campaign



Lﬂﬂj 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 | had already investigated

O

O

O

Numerous health outcomes

Space-time exposure measurements
Transport and daily mobility tools & analyses
Social inequalities in health

Longitudinal & cross-sectional study designs

Intersectorial/participatory workshops
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LHHJ You should capitalize on complementary expertises

And show tracks of past/ongoing collaborations
to increase the feasibility of your project !

¢
LUXEMBOURG 1y Ui University of WAGENINGEN
L I INSTITUTE [ II Inserm i Zurich* y UNIVERSITY & RESEARCH qul;lemn-ﬁi:rggsizjsﬂm
| OF HEALTH ® 2




Lﬂﬂj Integrating colleagues with complementary expertise

PhD
Co-supervision

Visitings

Steering committee

40



LH”J Preparing well in advance

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

* Read every abstract of ERC funded projects

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

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

Autumn 2020: Mentoring by an external researcher (ERC grantee)
Winter 2020: First draft B2

e 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

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



HHJ Oral: practice, practice, practice

2
mock Interviews
with interdisciplinary panels

15
mock Interviews
with colleagues

40-page
document referencing all
guestions & answers
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o @ X

Site Web FragMent Project Projet_fragment FragMent Project
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