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Globhal Burden of Disease 2010: top risk factors
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Burden of disease from physical inactivity

Coronary |Type 2 Breast Colon All-cause
heart diabetes |cancer cancer mortality
disease

Global 6% 7% 10% 10% 9%

UK 11% 13% 18% 19% 17%

Lee et al, Lancet 2012; 380:219-29
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« More than 3 million deaths/year (particulate matter and ozone)
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UK (PM2.5):
e 29 000 premature deaths,
« average loss in life expectancy 6 months.

London:

« Around 9500 deaths per year from both PM2.5 and NO2
(assuming 30% overlap, 3500 deaths from PM2.5, 5900 from
NO2)

Camden:
« 91 deaths (1568 years of life lost) from PM2.5

« 173 deaths (2983 years of life lost) from NO2 (assuming 30%
overlap)

(Walton et al. 2015)
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Travel microenvironments, air pollution, and health

Travel microenvironments
(Barcelona sample, de Nazelle et al. 2013):

11% NO2 24% NO2
eXposure inhalation

6% Time

« Onset of myocardial infarctions (Peters et al., 2013)

 Sub-clinical effects (Adar et al., 2007; McCreanor et al., 2007; Strak et al.,
2009; Weichenthal et al., 2011, Kubesch et al., 2014a,b )
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Literature revie
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different modes
In Europe:
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Imperial College de Nazelle et al. 2012 Atmospheric

Rverage concentrations and inhaled doses SIS AL S 2 2
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Conceptual Framework

BUILT AND NATURAL ENVIRONMENT

Land use design, urban design, transportation
network, greenspace

BEHAVIORS ENVIRONMENTAL
Travel, physical activity, QUAUTY
social interaction, diet | _ il | Air pollution, noise,
| heat, UV, traffic hazards

Review Environment International 37 (2011) 766-777
Improving health through policies that promote active travel: A review of evidence

to support integrated health impact assessment
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TAPAS guantitative models: health impacts for travellers themselves

Walking and Cycling
Policies/Scenarios

Air Traffic Physical
Pollution Incidents Activity

Mortality /
morbidity

Rojas-Rueda et al. BMJ 2011, Environment International 2012, Preventive Medicine 2013
Rabl and de Nazelle Transport Policy 2012



> ® Traffic mortality

Air pollution traveller

75 physical activity
Include shifts to publig transportation

Impacts of mode shifts to active travel
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TAPAS model across 6
European cities

Number of deaths per year estimated in

each scenario, city, health exposure.

Scenario A: 35% of all
trips by bike

Scenario B: 50% of all
trips on foot

Rojas-Rueda et al 2016. PLoS ONE, 11 (3)
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Scenarios. A: 35% of all trips by bicycle; B: 50% of all trips walking.
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« Main message so far from all
of 20 published studies:
Benefits of active travel in
terms of physical activity
outweigh adverse effects
associated with air pollution
and/or traffic injuries

Mueller et al. 2015. Health impact assessment of ac
systematic review. Preventive medicine 76, 103-114




Can air pollution negate the health benefits of
cycling and walking?



Preventive Medicine 87 (2016) 233-236

Contents lists available at ScienceDirect

Preventive Medicine

journal homepage: www .elsevier.com/locate/ypmed

Brief Original Report
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For a given level of air pollution, is there a tipping beyond which
additional physical activity does not bring additional henefits,
and a “break-even” point beyond which additional physical

N activity brings greater risks?

Physical activity benefits vs. risk due to increased exposure to air pollution
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Tipping point:
beyond this, additional PA will not lead to higher
health benefits
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Vulnerable populations
Exposure to policies & risks
Uptake of active travel
Baseline activity

Health effects

Photos: Gil Garcetti
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Imperial College (Kubesch et al. 2014 European Journal of
London Preventive Cardiology; Kubesch et al. 2014
Occupational Environmental Medicine;

AP and PA: Exnerime“tal studies Cole-Hunter et al. 2015 J of Exposure

Science and Environmental Epidemiology)

TAPAS experimental study Case—~
crossover, 28 volunteers K

- Benefits of cycling on
respiratory and cardiovascularl;
outcomes even at high air
pollution levels, may protect |
against acute adverse effects

- Difficulty of disentangling

effects
L@kj\, Exercise improves the same physiological
L_lljaS mechanisms that air pollution deteriorates
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Air pollution and physical activity

 TAPAS epidemiologic analysis
(Andersen et al. 2015 Environmental Health \
Perspectives): s
» Danish Diet Cancer and Health Cohort
(52 061 members, NO2 concentration
at home address)

* Benefits of outdoor physical activity
outweigh risks associated with air
pollution exposure

« Some benefits may be slightly
attenuated when exposed to high
levels of NO2 (respiratory mortality)

Photo: Gil Garggtti

Photo: Gil Garcetti



Imperial College

 Current evidence shows benefits of active travel >
risks

* Future work needed to further explore

 Effectiveness of policies (longitudinal analyses, behavioural theories)
PA and AP (real world , normal life conditions, subpopulations)
Traffic injuries (conditions and underreporting)
Variety of population and environmental characteristics
Other impacts
Stakeholder and decision makers
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You can participate!
https://survey.pastaproject.eu

o
PHYSICAL ACTIVITY THROUGH
SUSTAINABLE TRANSPORT APPROACHES
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Open Access Protocol

BM) Open Physical Activity through Sustainable
Transport Approaches (PASTA): a study
protocol for a multicentre project
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Transport Approaches (PASTA): protocol for
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Audrey de Nazelle, anazelle@imperial.ac.uk
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