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« Obesity Is the result of people responding
normally to the obesogenic environment
they find themselves in. »

Swinburn et al. Lancet 2011
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Spatial variation of high BMI

Obesity prevalence at country level
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Age-standardised prevalence of obesity, women = 20 y, 2013

Ng et al. Lancet 2014



Spatial variation of high BMI

“Neighborhood effect “ (clustering) at city level
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GeoColLaus population —based study,

n= 6,841, 35-74 y Joost et al. BMJ Open 2016



Association between deprivation and overweight (%)
NutriNet-Santé
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Feuillet et al. Soc Sci Med 2021



Living environment

Built environment (BE) / physical
environment

— Buildings, transport infrastructure, green
space, recreational equipments, food
outlets...

Food environment

Natural environment

Social / cultural environment
Policy / regulatory environment



Determinants — Framework

Context/Environment Behaviours Physiology Disease
High total energy intake POSITIVE BODY EAT GAIN
pushing energy imbalance ENERGY OBESITY
BALANCE
/o
PHYSICAL
BEHAVIOUR
SYSTEMIC ENVIRONMENTAL SATTERNS I'V FITNESS
DRIVERS
DRIVERS HYPERTENSION
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. High food VASCULAR T2DM
Policy and Food supply and energy RESISTANCE CVvD
economic and_marketlng consumption S ACTIVITY
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Multiple physiological
Impacts

Adapted from Swinburn et al. Lancet 2011



Topic:

Can we define/quantify the role of the living/built
environment in relation with (physical activity
and) obesity, and what could we the implications
regarding obesity prevention?



Questions

 Observations

— Links between built environment, physical
activity and obesity

e |nterventions

— Changes in the built environment and effects
on physical activity and obesity indicators

* Opportunities

— Further understanding and
Interventions/policies



Observations




Assessment of the environments - Methods

DATA Built Environment

MEASURED

REPORTED

Field audit Questionnaires
Virtual audit (web images) Interviews
Geographical Informations
Systems (SIG) + REPRESENTATIONS
+ USAGE



Geography tools

Geographical information system (GIS)
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Charreire et al. Public Health Nutr 2010



Neighborhood audit + individual survey
across 5 European regions - sPOTLIGHT

Lifestyle
Built / social Obesit
a Energy- esity
environment balance ) BMI
related

‘ behaviors ‘

INDIVIDUAL SURVEY
AUDIT Lifestyle + Perceptions

Environmental

‘ At NEIGHBORHOOD level

VIRTUAL AUDIT |€-esrrrrssnssnssnnsssnesassnnnnssnnsnssnnnnnss Online

SPOTLIGHT - Lakerveld et al. BMJ Open 2015



5 urban zones in 5 European countries
SPOTLIGHT Project (EU FP7)

Lakerveld et al. BMJ Open 2015



Neighborhood sampling
SPOTLIGHT

5 urban zones / countries: BE, FR, HU, NL, UK

Random sampling
2 variables : SES (median income), residential density
4 neighborhood type: high/low SES, density

3 neighborhoods by type

= 12 neighborhoods by country
Total: 60 neighborhoods

Lakerveld et al. BMJ Open 2015



Mediating role of lifestyle

+
Low SES/low RAD Less Transport PA
Less Transport PA Lifestyle Less LTPA
Less LTPA More sitting
Less vegetable Less vegetable
More sweets
T Obesit
BMI
Nbgh SES /RAD Low SES (+/- low RAD)
Higher BMI
| - Transport PA  0.033 (0.017) 6.3
Multiple mediation | ejsure PA 0.026 (0.012) 5.0
models with
, _ Vegetable 0.041 (0.018) 7.9
High SES/high RAD
as ref
Total 0.100 (0.028) 19.2%
mediated

Beta coefficients (SE)

% mediated
Compernolle et al. Prev Med 2016



So...

« General characteristics of neighborhood environments
such as SES and residential density appear related to
lifestyle and obesity.

 What are the detailed characteristics of neighborhood
environments that are related to lifestyle and obesity?




Physical activity-related built environment
features associated with weight status /
obesity - Review of reviews

Variable N reviews % results in favour
Land-use mix 10 80
Aesthetics 4 75
Availability parks /playgrounds 11 55
Walkability 11 47
Availability recreational facilties 9 45
Population density 8 38

Dixon et al. Obes Rev. 2020



Walking in context: Walkability

Zuniga—Teran _et al. BE and health research group
Frontiers Architectural Res 2017 Columbia university NYC



Walkability — Prevalence (%) of overweight
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Virtual audit: Google Street View

2007 — mobile mapping system — panoramic view at street level

Boulevard Vincent-Auriol Q H

Paris, lle-de-France

@ » Street View — sept. 2016

Boulevard Vincent Auriol, Paris 75013, France



Virtual audit tool SPOTLIGHT
Eating and physical activity habits

Google Earth - New Placemark NN

Virtual audit
(GSV)

Aesthetics
(9 items)

Coc J[ cond ]

Land-use

Data input form g
using Open Office (3 items)
with drop-down menus

_ 8 dimensions - 42 characteristics/items
Standard Operating Procedures (SOP)



Virtual audit vs. Field audit

Presence Agreement
Food outlets 99.9 %
Public transport 98.9 %
Physical activity facilities 97.1 %
Walking related items 97.0 %
Cycling related items 94.4 %
Aesthetics 87.3 %
Overall 95.6 %

128 street segments randomly sampled in

4 Dutch urban neighbourhoods Bethlehem et al. IJHG 2015



Neighborhood sampling and audit
SPOTLIGHT

5 urban zones / countries: BE, FR, HU, NL, UK

Random sampling
2 variables : SES (median income), residential density
4 neighborhood type: high/low SES, density

3 neighborhoods by type
= 12 neighborhoods by country
Total: 60 neighborhoods

L

Lakerveld et al. BMJ Open 2015



Physical neighborhood factors (Virtual audit)
related to BMI / overweight

SPOTLIGHT
* Presence of recreational facilities NS
 Features of active transportation environment ++
« Neighborhood aesthetics NS
* Food retail environment index NS

Hoenink et al. Obes Facts 2019



Social neighborhood factors (Self-report)
related to BMI / overweight

SPOTLIGHT
« Moderate or high social network +++
 Moderate or high social cohesion +++
 High to very high social trust +++
° ngh SES +++
 Perceived crime NS

Hoenink et al. Obes Facts 2019



Relative importance of determinants

Environmental

Social

Individual

Environmental

Social

Individual




Spatial accessibility to sports facilities
Interaction with SES

Likelihood of overweight
2.5
OR=1.83 [1.31-2.56]
2 L 2
1.5
OR
1 M Others SES
m Workers
0.5
0
null medium high
Accessibility to urban PA facilities

3327 students — 12 y — Bas-Rhin, France Simon C et al. Int J Obes 2012



Longitudinal studies
Systematic review and meta-analysis

BE Characteristics Obesity T2D HTA

Walkability +++ +++ +++

Objective measures +++ +++ +++
Recreational equipement +++

Green space, parks NS
Urban sprawl +++
Destinations NS
(public transport, shops...)
Road characteristics NS

(street connectivity, traffic, safety...)

8 databases, 2000-2016; 36 articles Chandrabose et al. Obes Rev 2019



Interventions




« Natural » experiments

Ogilvie et al. JECH 2020



Urban transformations

New light rail transit line opened in Charlotte (NC, USA)
Measures before (T1: 2006-2007) and after (T2: 2008) opening

Estimate P
Changes B (95% CI)
(T2-T1) Odds Ratio (95% CI)
BMI -1.18 (-2.22; -0.13) |0.015
Walking 1.36 (0.39-4.73) 0.48

Vigorous PA 3.32 (0.81-13.63) | 0.094

839 adults pre, 498 post, radius 1,6 km MacDonald et al. Am J Prev Med 2010



Moving to East Village OQ@
ENABLE Study — London 2012 Athlete’s Village

Variable Difference vs. ctrls (95% CI) P

Steps (n / d) 154 (-231 — 539) 0.43
Total MVPA (min / d) 0.2 (-2.9-3.2) 0.91
MVPA session 2 10 min (min /d) 0.8 (-1.5-3.1) 0.48
Sedentary time (min / d) -4 (-17 =-7) 0.25
BMI (kg /m2) 0.2 (-0.1-0.5) 0.25
Body fat (%) 0.1 (-0.5-0.6) 0.80

877 adults (710 households) after 2 y
441 (343) having moved Nightingale et al. Lancet Public Health 2019



Changes in weight and lifestyle during lockdown (2020)
O

Body weight during the lockdown (N=22,042)
Weight loss for 23% : - 2.0 kg (SD: 1.4)
Weight gain for 35% : + 1.8 kg (5D: 1.3)

Z & i@l

Physical activity (PA) and sedentary time {5T) during the lockdown Energy intake in April 2020 during the lockdown
(perceived changes: N=36,917 and quantitative estimation: PA, N=29,798 / ST, N=29,788) (N=10,617)
Ph‘fSiCﬂi EICti\o‘It\f level 1828 kcal;’day {SD: 47‘1]
Compared to energy intakes in April in 2017-2019
lincreased - PA: 2832 MET-min/wk (+18%) | ST: 6.5 h/day (+8%) (A% compared to usual > 10%, N=1,548)
decreased | 1752 (38%) | ST: 6.9 (+18%) A'- Increase for 25% :
+ 468 kcal/day (5D: 274), i.e. + 26%

Not modified | PA: 2706 [-6%) | ST: 6.0 (+9%) .’ Decrease for 33% :

- 510 kcal/day (SD: 267), i.e. - 23%
| don't know i

Sedentary time

tincreased | < /.o (:21%) | PA: 1857 (-30%)

Idecreased [} ST:5.5 (-17%) | PA: 2937 (+26%)

Not modified + ST: 5.8 (+4%) | PAZ 2910 (-5%)

I don't know J

NutriNet Santé cohort
n = 29,798 for PA
n = 10,617 for energy intakes

Me 10% 20% 30% 40% 50% 60% 70%

Deschasaux et al. Am J Clin Nutr 2021
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Opportunities




Assessment of
environment

Assessment of
behaviours

Conduct of
Interventions

Data analysis

Opportunities

New tools

New tools

New designs

New scale

Remote sensing by free
geospatial services (eg.
Google Street View)
Mental maps...

Wearables (movement
sensors), webcams and
large-scale imagery
databases, EMA

Natural experiments

Big data, IA



Pre-defined boundaries do not match with neighborhood limits
as perceived by residents
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Limits of neighborhood

Charreire et al. Obes Rev 2016



Geographically weighted regression
ACTI-Cités — Active commuting (n=4,164)

PC1 (densely
built-up areas)

GWR estimates
of PC2

GWR estimates
of PC1

+

o [8.79;-3.35] JiHE: log odds log odds

° [-3.34; 1.39] High: 0.22 High: 0.16

> [1.38 ; 0.62] . gh- L. gn. ¥

° [0 63 " 2 60] - LOW: _0.16 - LOW: _0.1 2
. y . A 0

* [2.61; 5.58] — t-value A —t-value

Red: Positive values of the log-odds positive relationships
between explanatory variable and active commuting
Yellow: negative relationships Feuillet al. J Transport Health 2016



erception of activity space
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Active or public transport and BMI change

UK Biobank — Longitudinal

Transition
CAR COMMUTING
TO
ACTIVE OR PUBLIC
TRANSPORT

Transition
ACTIVE OR PUBLIC
TRANSPORT
TO
CAR COMMUTING

ﬂ

N= 20 346 subjects, repeat assessment

4.4 years

. BMI

—0.30 kg/m?
(—0.47 - —-0.13)
pP=0.0005

/" BM

+0.32 kg/m?
(0.13 - 0.50)
p=0.008

Flint et al. Lancet Public Health 2016




URBA-SANTE (ANR 2022-2025)

Pl Hélene Charreire — Inrae France

Urban renewal projects in SAINT- DENIS and AUBERVILLIERS

Intervention and control neighborhoods



AcCcess

as promoter of
healthy lifestyle

Spatial Affordability

Access Availability Acceptability Organisation
Localisation ngntity Price Adequate Opening
Distance variety Income consumers imes
Time Retall Type of Consumers
Transport Products product habits
Mobility

Representations /
Usage Adapted from Usher, 2015 and Penchansky and Thomas, 1981
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W Our health isa function of where we live

It is high time that built environments provide
the quadruple boost towards health,
environment, equity (or public good), and
habitat.

Goenka et al. Lancet 2016



Teamwork

H Charreire T Feuillet
Inrae Montpellier U Caen



Thank you!



Synthesis (tentative and personal)
Evidence for a role in body weight gain

Physical Food intake
activity

Behaviour + ++++

H+

Environment ++



So...

* To go further in our understanding of the association of
the built environment with obesity, we would need

— Track changes over time: longitudinal studies

— Better assess how the built environment characteristics are
perceived

— Better assess how resources are used




