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Quizz

Quelle part de notre santé est due a notre systeme
de santé?

5% - 15% - 30% - 50%

unisanteé



Ce qui fait notre santé

Soins médicaux

Les soins médicaux ne
contribuent que pour
10 a 20% de la santé,
mais colitent tres cher

Héritage génétique Culture - Education

AVA'a> -
. . Environnement A
unisante 4

Ref: adapté de Kiefer et Balavoine, 2019




Les liens (complexes) entre santé
et environnement
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De multiples concepts pour
caractériser larelation de
’humain a la nature

Drivers
Opportunity
Motivation .;-v Capability
: oz |
S S
2"-5 :
6-12, = |
18, 19 L
Benefits for \ *
humans
Personalized
| oty Feedback loops
1,18, 17 P
22-31 / I
Costs for 1 Costs for
humans nature
Benefits for
natire =
>
33-35 24
36, 38, 39
Consequences

Fig. 2 | A unified conceptual framework for understanding the
dynamics of direct human-nature interactions. This consists of four

unisanteé

Ref: Soga et Gaston, 2023
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Table 1| Concepts and theori ing direct h ature i i
1D Concspt/theory Defirition Related Key Related
1 Personalized ecology The set of direct sensory Interactions that an Ecology 1 Personaized ecology
Individual person has with nature
2 Luxuryeffect Higher number of specias and abundance Inthe  Ecology 3 Drivers (oppertunity)
areas where wealthier groups of peopie live and
those that they use
3 Povarty effact Higher number of species and abundance Inthe  Ecology 24 Drivers (opportunity)
areas where poorer groups of peopla live and
those that thay use
4 Nature scardty Progressive dadine In paople's opportunitiesto  Conservation sclence 25 Drivers (opportunity)
‘experience interactions with nature
5 Shifting baselines Long-term changes to an environment go Conservation sclence 26,77 Drivers (opportunity)
unrecognized because they are percelved as
natural shifts with succeeding generations of
scientists and other observers
[3 Nati di sensa of people have with y 8y 5 Drivers (motivation)
the natural world
7 Blophilia hypothesis People are Innately attracted to animals and other Evolutionary 28 Drivers (mottvation)
Iiving things psychology
8 Savannah hypothesis Humans prefer open, tike as Y 2 Drivers (motivation)
they would have favourad the survival of our early  psychology
ancestors
9 Blophobia A partly ganatic predisposition to refain feelings  Evolutionary 30 Drivers (mottvation)
of strong negative responses to certain natural psychology
stimull that have been threats during human
evolution
10 Nature apathy Progressive dadine In people's interest Innature  Psychalogy k¢ Drivers (motivation)
T Videophifia hypothests  Younger generations are losing inclination to Lelsura 2 Drivers (mottvation)
engage with nature, largely dua to a shift In
for
Urbanization-disgust Living in urban areas Increases the intensity of Evolutionary 3 Drivers (motivation)
hypothests feelings of disgust towards animals psychology
3 People—blodvasth Although people tend to prefer biodiverse Conservation sdence 36 Drivers (pability)
paradox and obtain being
benefifs from these, they generally have limited
ability to accurately percelve the blodiversity
surrounding them
14 Nature bindness Tendency of people not to see or notice certain~ Conservation sdlence 37 Drivers (capability)
groups of animats and plants In thelr environment
15 Nat dadine In the average lavel of Education 38 Drivers (capabllity)
:tﬂuaihstory knowledga among the general
ic
16 of Joss of daly Interactions batween Conservation sclence 5,40 Personaized ecology
peopie and nature
7 of Increase In some kinds of imteraction  Pubiic heaith 1819 Personaized ecology
of people with nature
18 Early nature Direct natu during Ps Ty a Consaquences (attitudes
hypothests promote pro-environmental attitudes and towards nature)
hehaviour
19 Natureand Inc to nature Psychology 43 Consaquances (attitudes
hypothests promoates psychological health towards nature)
20  Nature In bellefs and attitudes towards Psychology 3239 Feedback loops
hypothests nature between parents and their children
21 Nature demand People who have more posttive atttudes towards  Psychology as Feedback loops
hypothesis nature are more likaly to seek opportunities, and

develop capabilities, that allow them to Interact
with nature

Table1]C FEANE ing direct | 3 P Tl
1D Concept/theory Definition Related discipline  Key Related
22 Cultural ecosystem Non-matertal benefits people obtaln from Consarvation sclence 9 Consaquences (benefiis
services rttual {or humans)
cognitive reflection. d
aesthetic expariences
23  Green exercise Physical activity In natural settings provides Pubdic health as Consequences (benefiis
hypothesis greater health and well-baing benatits than {or humans)
aquivalent exertion in indoor settings
24 Hygen Early axpasure to particular Immunology a7 Consaquences (benefits
microorganisms protects against aflergic diseases for humans)
by contributing to the development of the
Immiune system
25 Old-friends hypothesis  Humans co-evalved with and other b Consaquences (benefits
microorganisms to the point that exposure to for humans)
these symbionts s used In the development and
of immune systems
26  Biodiversity hypothesis  Contact with natural and n Consaquences (benefits
for humans)
enriches the human microblome, promotes
Immiune balance and protects from allergy and
inflammatory disorders
27 vilding  Restoring habitats can rewtid the Immunology 48 Consequences (benefiis
toa state that for humans)
enhances primary prevention of human disease
28  Stressreduction theory  Nature has 3 stress-reducing and restorative Psychology 49 Consequences (benefits
Infiuence on peopie for humans)
29 Attention restoration People can better aftar Ps 50 Consequences (benefis
theory nature for humans)
30 dl il-being  Natural with higher Consar clence 51 Consaquances (beneftls
hypothesis provide greater psychological benefits to humans for humans)
31 Nature and soctal Nature p social Public health [ Consaquences (benefits
cohi within which in tumn for humans)
1o Increasad soclal cohesion
2 Nab Any activity or strategy thataims o Public health 7 Faedback loops
Intervention angage people In nature-based expenences with
the specific goal of achiaving Improved health and
well-being
33 Nature-deficit disorder  People, especially children, are spending less fime  Public health 53 Consaquences (costs for
outdoors, resulting in 3 wide range of health and humans)
developmental problems
34  Human-wildliife conflict  Any Interaction between humans and wildiife Conservation sclence 55 Consequences (costs
with negative consequences for both parties for humans; costs for
nature)
35 functions, and  Conservation sclence 56 Consaquences (costs for
attributes that result in nagative consequences humans)
for people
36  Human shield effect Prey species use humans as 3 shiald from natural  Ecology 57 Consequances (benefis
predation for nature)
37 Human-wildiife Direct human interactions with nature alter the Ecology n Faadhack loops
feadback and of wiidilfe,
which can in tum either increase or dacrease the
frequency and Intensity of these interactions
38 Nature benetit Nature banefits, through increased support for Conservation sclence 58 Consaquences (benefits
policies and action, when people for nature)
Increasa their level of diredt Interactions with
natura
39  Nature and sustainabliity Exposure to nature reduces Psy 5960 Consaquences (benefits

hypothesis

decislon-making In humans, Mrlch may promote
deacision-making =ie

{or nature)




Parmi les nombreux concepts...

*  Biophilie

«  Ecologie personnalisée

Hypothese des vieux amis

Syndrome de déficit de nature

«  Théorie de la restauration de l'attention
Hypothese du réensemencement du microbiome
* Interventions basées sur la nature

unisanteé

Ex: ankylostome
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Effet sur la mortalité de I'exposition a la végétation

unisanteé

(random-effects model)
Heterogeneity: I = 95%; p<0-0001

-0

11

Favours all-cause

mortality prevention

Favours all-cause
mortality risk

Deaths Hazard ratio Weight

(n/N) (95% Cl) (%)
Crouse et al® 106 180/1265 515 | 0-94 (0-94-0-95) 155
Villeneuve et al*® 181110/574 840 | 0-98 (0-97-0-99) 156
James et al*® 8604/108 630 —_—n | 0-88 (0-82-0-94) 3.9
Wilker et al®" 929/1645 N T - 0.96 (0-91-1.02) 52
Vienneau et al* 363553/4284 680 ' 0-96 (0-95-0:96) 15.5
Jietal” 18948/23754 | 095(0:94-096) 157
Nieuwenhuijsenetal®  28391/792649 - 092 (0-88-0-96) 71
Zijlema et al*® 5889/9218 _ 098 (0-93-1-03) 5.8
Orioli et al*® 198704/1263721 i 0-99 (0-98-0-99) 156
Total 912308/8324 652 <> 0-96 (0-94-0-97)  100-0

Figure 2: Meta-analysis of the association between greenness and all-cause mortality for each 0-1 increment

of normalised difference vegetation index in less than 500 m from the participant’s residence
The size of the square for each estimated hazard ratio in the plot is proportional to the weight of the study, which
indicates its relative impact on the calculations of the common effect. Some 95% Cl lines are not visible because

the data have narrow Cls.
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L a santé en ville

unisanteé
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Indice de masse corporelle (IMC)
et densité de vegétation urbaine

Participants & I'étude Colaus-Psycolaus
0 = pas de dépaendance spatiaie
* 1= hotspot de haut IMC
* 2= coldspot de bas IMC

Indice de végétation NDVI par hectare
B -0.017 - 0,131 (sols nus ou eau)

[ 0,131 - 0,207 (peu de végétation)

[ ] 0,207 - 0,278 (végétation +)

B 0.276 - 0,349 (végétation ++)

B 0,349 . 0,529 (wegétation +4+)

GIRATH | Joour & Gusasous, 2023

Chapitre 18 Géomédecine
environnementale pour la mise
en relation des données de
santé avec les caractéristiques
des lieux de résidence -
Stéphane Joost et al.
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A

CHANGEMENT DE
COMPORTEMENT

CARACTERISTIQUES DES ESPACES VERTS

Accessibilité
Infrastructures vertes urbaines
Densité & qualité
Espace bleu (accés et exposition)

Activité Physique
Pédaler
Marcher
Jouer

INTERVENTIONS PROMOTION DE LA SANTE

A

RESULTATS EN MATIERE DE SANTE +

Thérapies naturelles &
prescriptions vertes
Interventions en matiére
d'activité physique

Santé (globale)*
Santé mentale*
Activité physique & obésité
Mortalité*
Maladies non transmissibles
Fonctions respiratoire et
immunitaire
Développement et
naissance’

CO-BENEFICES

Services écosystémiques
Régulation de la pollution de I'air
Régulation du ruissellement des eaux
Réduction de la chaleur
Atténuation du bruit

EFFETS NEGATIFS

Santé humaine

Maladie a transmission
Adaptation et atténuation du vectorielle
changement climatique Allergénes
n Blodiversité Algues
Noyade
Rayonnement UV

Santé des écosystémes
Perturbation des espaces
naturels et de la vie
sauvage

Santé des écosystémes?

la santé en ville (1):

Espaces verts

Ref: Banwell et al, Public Health Rev, in press
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TABLE 2 | Greenspace interventons identified across artickes ncludad in the raview (Switzeriand, 2024)

Intervention type Corresponding studies
Grearspace

Land openly acoessiie 10 the publc tha! ars designed 1o provide @ naturgl enviconment for communly members and access 10 Spe0as r moraation uses

(B,16~52)

Dagree 10 which indviduals, Commuines, or anvronments ane connected o and sumrouwnded by greenspaces and
VageaNon, CoOMMOY proxy measuras include the NOWI

(53-8

. PUDIC garde = recreation Communty gardens. small plots of land integrated n urban
] uiwmmoyrmm

(5-8,10,18,21,56.61-72)

Omsly diversity and qually of greenspace (7.8,51.61.62,68,73-84)
inchudes the densty and diversily of Bofic inlegaty (such as Speoes richness ard hetaroganaly, and hatita!
ogenafly), or plaasing assthetic sspects of greenspaces, such as depth and lushness

{14,32.85-87)
Publc spax oaagmd for ewm of chilkdken n pla; recreation and physml activity

\rfs-hk) STACH Walrs i DU Space, includvg streams. kes, rvrs, walirfals, elc
Access of exposure 1o blue space (23,

o

51 . B8-a%

b

Green and bive space
Exposurd 10 green and bhe Spacs

Natum-based intanentions

Phiysical activity and exardise interventions (ar-n1a
Haa'th interventions ocused an promating physical sotely in greenspaces

Wiadkabily and cyding roules
Walkabilty: ease and comvenience with wivch people can walk withn & particudar enveonment

Nature-based thorapy (green cara)
Also known a5 green prascription or natwre prascrpion which refars to a recommendation fom a health or social
professonal for a patent to spend a fixed amount of time n a natural setting

Contact with rature
Direct and infentional angagement or interaction between indviduals and the natual anvronment

Confounding factors
NCOMe NG SOCECONMC Stahus
Gender
Ethncity

(10.20,21,32,35,62,88,03-96)

(111=113)

(22,97.118-123)

(7,8,16,124-126)

{7.8.24,61,113,127

Un grand nombre
d’interventions
différentes étudiées

15



Espaces verts urbains et mortalité

Selon 'OMS: les espaces verts (min
0.5 hectares) devraient étre a
accessible a moins 300m de
distance linéaire du lieu de
résidence.

Une étude estime a 43’000 le
nombre de déeces prématurés/an
évitables dans env. 1000 villes
europeéennes si la recommandation
de 'OMS était respectee (selon
NDVI)

unisanteé
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Impact City NDVI Target Pop Annual p Annual p Annual Years of life lost

group ranking level NDVI below target deaths (n; 95%Cl)  age- P (per 100 000
{(quintile) (mean) NDVI (%) mortality rate (deaths  impactondeaths inhabitants;
per 100 000 (%; 95% C1) 95% Cl)
inhabitants; 95% Cl)

Brussels (Belgium) 1 5 047 052 785 426(321-632) 54 (41-80) 50%(3-8-7.4) 464 (350-688)
Copenhagen (Denmark; 1 9 053 055 765 437 (329-649) 46(35-69) 40% (3-0-5.9) 462 (348-685)
greater city)
Budapest (Hungary) 1 12 049 051 766 746 (562-1109) 50(37-74) 3.5%(2-6-52) 450(339-669)
Paris (France; greater city) 1 17 0-42 048 864 1918 (1446-2850) 36(27-53) 49%(37-73) 378 (285-561)
Athens (Greece; greater city) 1 18 029 032 877 1431 (1074-2141) 42(32-63) 35% (26-52) 485 (364-7269)
Riga (Latvia) 1 28 050 050 724 227 (170-338) 42(32-63) 2:9%(2-2-43) 432(325-644)
Tallinn (Estonia) 1 61 051 051 708 108 (81-161) 37(28-55) 28%(2-1-4-2) 355 (267-529)
Vienna (Austria) 1 69 047 049 614 464 (349-650) 34(26-51) 3.0% (2:3-45) 322(242-479)
London (UK; greater city) 1 72 052 054 766 1712 (1288-2550)  33(25-49) 36%(27-53) 266(200397)
Bucharest (Romania) 1 77 040 0-44 785 470(353-703) 38(29-57) 27%(21-4-1) 301(226-451)
Amsterdam (Netherlands) 1 108 049 051 695 187 (141-279) 33(25-49) 3.0%(2:3-45) 255(192-381)
Sofia (Buigaria) 1 146 048 048 737 247 (185-371) 35(26-52) 22%(1-6-32) 269 (202-403
Stockholm (Sweden; greater 1 150 058 054 655 329 (248-490) 28(21-42) 2.9%(22-43) 237{179-353)
dty)
Rome (Ialy) 1 155 047 044 685 649 (488-970) 26(2039) 2.6%(2-0-39) 287 (215-428)
Berlin (Germany) 1 168 053 054 652 763 (573-1139) 28(21-42) 2:4% (1.8-3-6) 274 (206-409)
el 5 5 55 co . Loy o X
Zurich (Switzerland; greater 2 268 056 055 601 107 (81-160) 22(17-33) 2.4%(18-3-6) 205 (155-306)

jtv)
Vilnius (Lithuania) 2 269 055 050 524 99 (75-148) 26(19-38) 1.9% (1-4-2.8) 220(173-344)
Dublin (Ireland; greater city) 2 282 062 057 588 174 (131-259) 26(19-38) 22%(17-33) 177(133-262)
Lisbon (Portugal; greater city) 2 301 038 035 721 355 (266-533) 22(16-33) 1-9% (1.5-2.9) 234(176-351)
Bratislava (Slovakia) 2 314 051 051 612 68 (51-102) 26(19-39) 1.8% (1:4-27) 200(150-299)
Luxembourg (Luxembourg) 3 359 052 049 508 14 (11-21) 21(16-31) 21% (16-3-2) 180 (135-269)
Zagreb (Croatia) 3 366 0-60 053 527 143 (107-214) 23(18-35) 17%(13-2.6) 195(146-292)
Warsaw (Poland) 3 495 049 047 62.6 271(203-406) 18(14-27) 1.5% (1-2-2:3) 187 (140-281)
Valletta (Malta) 3 518 024 0-25 750 24(18-37) 19(14-28) 1.6%(1.2-2:4) 162 (121-244)
Helsinki (Finland; greater 4 521 052 047 553 128 (96-191) 17 (13-26) 17%(13-2:6) 153 (115-228)
dty)
Madrid (Spain; greatercity) 4 538 032 032 66.6 620 (465-932) 15 (12-23) 17%(13-25) 156 (117-235)
Ljubljana (Slovenia) 4 561 058 051 490 34 (26-51) 15(11-23) 1.6% (1.2-2-4) 148 (111-221)
Prague (Czech Republic) 4 562 055 051 441 175 (132-262) 17 (13-26) 14%(11-2-2) 147 (110-219)
Reykjavik (Iceland) 4 616 037 038 649 20(15-29) 15(11-23) 1:6%(1-2-2:4) 120(90-181)
Lefkosia (Gyprus) 5 835 023 023 682 11(8-17) 8(6-12) 07% (0.5-1.0) 52(39-79)

NDVI lised diff tation index.

g

<,

Table 2: Preventable mortality burden due to the increase in difference index (NDVI) in the 21 European capitals, from highest (top) to lowest (bottom) burden
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Aggregation index |5 7 == 3 Significant

Les caractéristiques RO s o
Spmtqulndex_;

morphologiques testées ——

/=
Mean similarity index |73
1]
3]

pour la santé Gl |

Clumgy Index |

Parcentageof like adjacencies | 3 |
Cohesica index B 7 ]

Contiguity Index |
B e
Shannon diversity index |
.
-4

Aggregation

Connectedness

Edge contrast Index [0 1 Diversity
Patch richness [0
Patch density ==
Shape Index ] 5
Perimeter-arca ratio qI}
Where and how to invest in greenspace for optimal health Edge density :Zl Shape
benefits: a systematic review of greenspace morphology and Mean fractal dimension |

human health relationships Tl
Mean patch area

Largest patch index

i et : ] T.ragmmmm

Foigiog Wang Srmin Ghokemd Wergan Xo, Asesthossen Samevatckbezan Ofe Steipness Lows G Tasunary

1 1

0o 2 4 6 8 10 12 14 16 18
Number of studies

Figure 3: Frequency of greenspace morphology metrics that show statistically significant and non-
significant assoclations with health outcomes

A <olid bar represents statistically significant associations, while an uncoloured bar indicates that the metricwas
examined, but resulted in non-significance.

unisanteé 18



Allergie au bouleau et biodiversité en Carélie

Sensitization to birch pollen in adults
in Finnish and Russian Karelia
bornin 1944-1983

45}
40 o oFIN
351 w-m RUS
30|

25

20
15
10

1944- 1949-1954- 1959- 1964- 1969- 1974-1979-
1948 1953 1958 1963 1968 1973 1978 1983

] . Ref: Haahtela, T. (2019). "A biodiversity
unisante hypothesis." 19



Comment expliquer les liens entre
la santé et la biodiversité/nature?

unisanteé
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Expériences,

Niveau de Comportements
- . s . valeurs et
biodiversité /nature et habitudes , .
représentations
l | |
v

“exposition” globale a la biodiversité

| |
Les médiateurs

Effets directs <:>
microbiote <  épigénétique

Réduit ou augmente les risques
Restaurer les capacités (attention,...)
Améliore les capacités (activité physique,..)

| 1

Santé et bien-étre

Effets

Ref: adapté de Marselle et al. 2021

uni te



La qualité de notre microbiote dépend de I’environnement

R —p—

s bucamrien - ¥ 0 paree 0 A prar e ) 4 sertace O U peas, dont pOwTee of dpahme e s b couetes ot
rtwaies zwras s dorvw. Chen prszagers Méte corve 51 s e Grtgene W ettt e ks s retrvmendy o w cides
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o0 Pt dune Ermond prTCH 00 Creve ke g dviecioe
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Ed

Eprdermn

Dermis

|
«Vins  « Bactium = Fungus - @ Mae |

Nature Reviews | Microbiology

unisanteé
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Land use types, skin microbiota, inflammation and atopic
dermatitis

Circle of causality

a Urbsan life,
Patient in dector’s office roduced Contact with natare

N

{ ez ke
........ el .* ’

e

Fig. 4. Summary graph of the assocations among environmaental bio
diversity, skin microtiota, and atopy. The solid arrows refer to the results in
Figs. 1-3 andd Table 2 The dashed-line arrow indicates a less significant effect
of PC1.,, on the goneric diversity of gammaproteobactena (t= 191, £ =0.055,
n =95, with total number of bacterial genera as a covariate 35 in Fig, 28)

Ref: Haahtela, T. (2019). "A biodiversity hypothesis."
74(8): 1445-1456

Hanski et al.Proceedings of the National
Academy of Sciences 109(21): 8334 M_
-

[ .
U n |Sa nte UNIL | Université de Lausanne




Biodiversité, microbiote et maladies de peau

Ref: Salava, A. and A. Lauerma (2014). "Role of the skin

un i San t é microbiome in atopic dermatitis."” 24



Effet de la biodiversité out/in sur I'asthme et les
symptomes respiratoires

Quter layer Two nested layers of biodiversity

Outer layer dependent on the environment we live in ‘ EXpOS|t|O np lutot

(including air, soil, natural waters, plants, and animals) protectrice
Inner layer

Inner layer inhabits the human body [internal

(airways. gut) and external microbiota (skin)]. ‘ Pas d’influence
dependent on colonization from the outer layer claire

Figure 1. Layers of biodiversity.®

The Role of Biodiversity in the Development of Asthma and Allergic Sensitization:
A State-of-the-Science Review

Inés Paciéncia,’” Needhi Sharma,’ Timo T. Hugg,'” Aino K. Rantala,'? Behzad Heibati.’? Wael K. Al-Delaimy,’
Maritta S. Jaakkola,'* and Jouni J.K. Jaakkola™**

'Cemer tor Envieonmental and Respiratory Health Researchy, Popalaton Healily, University of Ouba. Oulo, Finland
. . Biocenter Oulo, University of Oulu, Oulu, Finland
u n I S a n t e University of Califormiz, Sun Dicgo, San Diego, Californta, USA

‘Finnish Meteorological Institute, Helsinki, Findux]



Enrichir le sol des places de jeu des garderies pour
améliorer le microbiote et 'immunité des enfants?

“intervention daycares” :

Covered part of the gravel with forest floor (100 m2) and sod (200 m2) (study
subjects, n = 36). Intervention daycares received segments of forest floor, sod,
planters for growing annuals, and peat blocks for climbing and digging.

unisanteé

ENVIRONMENTAL STUDIES

Biodiversity intervention enhances immune regulation
and health-associated commensal microbiota
among daycare children

Marja 1. Rostund’, Rilkka Puhakka', Mira Groaroos', Noora Nurminen®, Sami Otkarinen®,

Ahmad M. Gazalt®*, Ondfej Cinek®, Lenka Kramna®, Nathan Siter®, Mell K. Varl', Laura Soininen’, 26
Anirudra Parajult’, Juho Rajaniemd’, Tuure K 5, Olll M. Laitinen’, Hetkki Hyoty?,

Ald Sinkkonen'”’, ADELE research group'




Enrichir le sol des places de jeu des garderies pour
améeliorer le microbiote et 'immunité des enfants? (suite)

Sol

Microbiote cutané

Shuntemn Evenity indks

A Soil Gammaproteobacterial B8 Soil sotal bactenial alpha
nlpha doversity and nchness diversity uwl nchaess
.
2 —t Y T
4
b3 »
[ "
T o 1) 1 “
25 » £ 5%
B
- 4 (1] j q: 12
= =
g 22 $ = # “°
T Le s
Interventwn  Standand
. Diversity (A-B) |: Richness (A-8)
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Epigénétique

Modification de |I'expression
de certains genes, sans
modification de 'ADN lui-
méme (c’est réversible!)

Va avoir un impact sur le
vieillissement (=horloge
biologique) et I'apparition de
certaines maladies

unisanteé

* Hepatitis virus (HAV/HB
* herpes simplex virus (HSV)
* EBV

* Cytomegalovirus

tic modifj,
N“"’ ﬁca%

\ 1\‘ 3
* DNA Methylation @
* Histones modification ©
* Noncoding RNA ~~~

L
»
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Ascarls lumbricoides

* Bacteroides fragilis
Trichuris trichiura

* Schistosoma mansoni
* Strongyloides stercoralis
* Toxoplasma gondii

-« -

* Lactobacillus reuteri
* Clostridia strains
* Helicobacter pylori
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Association between
vegetal density and DNA
methylation (ageing)
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Epigenetic age acceleration and greeness
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scientific reports

OPEN Greater residential greenness is
associated with reduced epigenetic
aging in adults
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Fig. 1. Associaitons between greeness measures and EAA: multiplicative effect estimates with 95% confidence
intervals adjusted for race, sex, height, WHR, smoking status, and two-dimensional spline of coordinates.
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Inequalities in urban greenness and epigenetic aging:
Different associations by race and neighborhood so-
cioeconomic status B (85% CO) P vaiue
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| es Interventions
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Les approches structurelles

> ‘. R’*&"-
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- « Nature-based solutions » : Facilitate access to green spaces for
the population

- Increase biodiversity, ' - health benefits

- Reducing « heat islands » effets

- Management of extreme rainfall

and drought

Photo: COAST Studie, Rosmus Hjortshisf
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Avenue de Montoie AFTER

LAUSANNE : « stratégie canopée »
50 % increase the canopy of tree leaves in Lausanne by 2040

Wil
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Jardins communautaires, approches individuelles

unisanteé

Effects of a community gardening intervention on diet,
physical activity, and anthropometry outcomes inthe USA
(CAPS): an observer-blind, randomised controlled trial

RS, Kothenine Alakmo”®, Kyfte £ Hamall. Sichond F Hmmman, Jomes ® Hédert, Thomos G Hudey: Jern A Lafermun, Kakqong (L
leb

Anpd VWatodes, Lve Conngran Mvvkarpe Back Courtney Maps Fepton. Oeborah #4 Clueck

Ref: Biodiversity and Allotments: Gardening in harmony with Nature - apse
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Green prescribing in practice
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Green prescription activity

Therapeutic Biodiversty Care famng / Nature walks / Wildemess
homcmum Commmim anmak assluoa proen oxnn:lu crafls and ats.

Potential co-benelits of green prescriptions
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Interventions basées sur la nature
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o la santé en ville (2):
Les Iinfrastructures
——— de mobilité

PROMOTION DE LA SANTE

CHANGEMENT
DE COMPORTEMENT

Utilisateurs & usages
Activité Physique
Pédaler
Marcher

RESULTATS EN MATIERE DE SANTH]

Santé (globale)
CO-BENEFICES Auto-évaiuation de la
santé

Services écosystémiques Activité physique
Réduction de Ia Obésité
pollution de I'air %
Réduction du bruit Mortalite
Interactions sociales Problémes
. 3 cardiovasculaires et
Adaptation et atténuation FERTS
du changement climatique ke
Diminutio"i des dépenses
EFFETS NEGATIFS*
Santé humaine
Accidents de la route
Exposition a la 38
g Ref: Banwell et al, Public Health Rev, in press




TABLE 2 | Identified mobility interventions (Switzerland, 2024).

Intervention type

Built environment

_Humapn-made features and phvsical infrastructure in which people live, work and carry out recreational activities

Walking infrastructure
Cycling infrastructure

Walking and cycling infrastructure

Access and proximity

The distance between the current location and target location as well as the ease with which it can be covered

| Play-infrastructure |
ncludes for example, playgrounds, outdoor areas facilitating children’s play, as well as sports facilities
|

| Car-related infrastructure

Includes for example, car parking, crossroads and busy roads

| Pollution and noise exposure |
posure 10 particulate matter less than 2.5 pm and to traffic noise exceeding national guidelines

| Physical activity and active travel |
Travel to school
Commuting to work
Physical activity

Confounding factors
Income and socioeconomic status
Gender
Ethnicity

Corresponding studies

(8-21)
(22-35)
(36-46)

(12, 14, 20, 28, 47-53)

(40, 52, 54-56)
(43, 44, 57-60)

(51, 61-79)

(47, 80-94)
(57, 95-112)
61-64, 113-137)

(16, 17,19, 37, 42, 48, 86, 93, 95, 138-140)
(283, 27, 39, 53, 92)
©1)

unisanteé

Ref: Michel et al, Public Health Rev, 2024
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Pour une approche intégrée de la santé et de I'urbanisme

POLICIES

i ~ v = — V
@ = S

BEHAVIOUR PATHWAYS DISEASE MORTALITY

Mixed land use 2 Air poliution |4 | Cancer

_ R
mortality

Destination accessibility ﬁ Walking Noise 6 Respiratory

¥ | Connectivity o HERling ¢ | Temperature * Cordiovascular
#{ Transport infrastructure & | Driving UV Radiation

Walkability Gd | Public transport o)
Lt Bikeability t11 Socisl contacts

,’ Green Space Physical activity

v

CONTEXT
Lo, ewmwmmwlmgmwwwmm.@m @m.m

unisan t S Ref: Mueller et al.Int J Hyg Environ Health (2021) 235:113772 40



Limites des éetudes actuelles

« Souvent basée sur Normalized Difference Vegetation

Index (NDVI) plus que biodiversité
« Heétérogéneite des mesures de santé et d’exposition
» Etudes observationnelles /modelisation

« Peu d’étude sur une approche co-bénéfices / intégrées

unisanteé
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Conclusion

« Passablement d’étude montrant les liens entre aménagement

urbains (espaces verts, infrastructures de mobilité) et la santé

 Une marge importante, méme en Suisse, pour améliorer I'acces

aux espaces verts de la population dans les villes

 Neécessaire de développer des interventions conjointes de

'urbanisme, I'environnement et la santé (approches co-bénéfices)

unisanteé 42



«Le monde inquiet dénonce
I'invasion des étres venus
d’ailleurs. Etrangers, plantes,
animaux, comment 0sez-vous

gagner nos terres ?»

Gilles Clément, Eloge des
vagabondes

unisanteé
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