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Cycling Networks are Associated with Cycling Mode Shares
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How does Active Travel affect Health?

Individual perspective
How healthy or unhealthy (risky) is AT?

><

Public health perspective
What Is it worth to society?

www.pastaproject.eu ?
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Towards a Comprehensive Conceptual Framework of Active

Travel Behavior: a Review and Synthesis
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Review of Reviews: Measures to Promote Active Mobility

@ ACTIVE LIVING RESEARCH Promoting activity-friendly communities.

_;qﬂ

RESEARCH REVIEW

Moving Toward Active Transportation:
How Policies Can Encourage Walking and Bicycling
http://activelivingresearch.org/Active Travelreview

INTRODUCTION
Walking and cycling for daily trips can provide valuable regular physical activity, but

Buehler, R, Gotschi, T, Winters, M. Moving Toward Active Transportation: How Policies Can Encourage Walking and Bicycling. San Diego, CA: Active
Living Research; 2016. Available at www.activelivingresearch.org

Winters, Meghan, Ralph Buehler, and Thomas Gétschi. "Policies to promote active travel: evidence from reviews of the literature." Current environmental
health reports (2017): 1-8.

www.pastaproject.eu ?
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PASTA DATA COLLECTION & EXPERIMENTS

Evidence based health policy

« How do policy makers know what works?
« Health recommendations often derived from cross-sectional / observational studies
— Causality issues
— Risk of false/reverse associations
— Observed Effects Biased towards null because of exposure misclassification
— Risk of ineffective policies & wasted tax money

=> Need for
— Longitudinal studies
— Experimental studies
— Accountability studies
(What effect does a change in exposure* have on health?
=> Need for accurate (personal) exposure measurement)

* Physical activity / Air Pollution 7 f Vlto
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Open Access Protocol

BM) Open Physical Activity through Sustainable
Transport Approaches (PASTA): a study
protocol for a multicentre project

Dons et al. BMC Public Health (2015) 15:1126
DOl 10.1186/512880-015-2453-3
¢ BMC

Public Health
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Recruitment for the online Survey
12,825 reqgistrations
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Participants by city

Sample description

M

54% 46%

= Antwerp

m Barcelona

m | ondon

m Oerebro

® Rome

mVienna
Zurich

72,5%

27%

26,0%
0,3% 1,2%
16-20 20-30 30-40 40-50 50-60 60-70 70-80 80+ No degree Primary Secondary Higher
Age education education/  education/
Further University
education education
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Online Survey

Baseline questionnaire Antwerp

Baseline questionnaire Antwerp

Weicome to the PASTA survey!

Completing this questionnaire will take about
survey you will be entered in a prize draw.

With many thanks and best wishes from the H

How did you find out about this survey?
(O Friends, neighbours or relatives

(i
S
News or other media (newspaper, radio, T| ~4%%= =
( Employer/workplace

(O By mail (letter, maliout)

www.pastaproject.eu

2| O Yes
= 5 . No




_____ o

PHYSICAL ACTIVITY THROUGH
SUSTAINABLE TRANSPORT APPROACHES

Longitudinal Online Survey

« Before/after, trend evaluation

« Active travel and physical activity vary in time
 Lots of questions to ask

Crash Q
only in case of crash
or near-miss)

A

FU short
Mobility —scale
PA single item

Crash-g

FU short

FU short

FU short

www.pastaproject.eu
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10’000+ Participants, 87’000 Questionnaires

>30,000

10,691

Baseline Q 1 2 3 4 5 b 7 8 9 10 11-51 Final Q

www.pastaproject.eu 9
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Concern over health effects of air pollution
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Concern over health effects of air pollution

40~ y=1.4+0.057-x, r’=0.752

o
Antwerp Barcelona

=3
Rome
o
London

357

o
Vienna
3.0-

Concern over health effects of TRAP

N
[l

Oerebro . . .
20 30 G2 40
Being male, having children in the household, being more
y 2 P physically active, and higher NO, at the home address => higher
L concern over health effects of air pollution
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AIR POLLUTION: ENVIRONMENTAL PATHWAY

ﬁ@

Emissions [_) Concentration ) Exposure [y Intake

= Health Effects

« Current epi studies largely ignore:
— Concentration heterogeneity
— Movement of people => Small wearable sensors

_ |n:j]o:3r(0utdoor can potentially solve all of
— Inhalation rate these problems

17 >~ VIto



PEOPLE DON'T SPENT THEIR DAYS ON THEIR DOORSTERP...
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NEED FOR PERSONAL EXPOSURE ASSESSMENT

Black carbon (ng/m?3)

— Need for portable sensors
— Large temporal/spatial differences in concentrations (esp. BC)

— Large differences in inhalation rate

25000
& Man (Dons et al., ATMOS ENVIRON, 2011)
M woman
Outdoor
20000 - In transport
car driver
In transport
15000 - car driver
<G>
Work
10000 -
In transport In transport

5000 -

bicycle

bicycle

Oh > 24h
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LOWER CONCENTRATION BUT HIGHER DOSES FOR CYCLISTS

25000 600
~ - 500
T 20000 | =
g E
° g - 400 D
515000 { | Py
o 0
o 3
) - 300 :
c
o)
8 10000 - o =
8 8 X - 200 ©
= 5000 - X w100 ,
X [l X
L X
0 0
< < N 3 & o S
b‘&e 0@0 & &8 <& @Q}K ®
& & ®) A
© &be N
® )
3V

Source: PhD by Evi Dons
Dons et al 2011

https://www.researchgate.net/publication/232070900 Personal_exposure_to_Black_Carbon_in_transport_microenvironments
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The PASTA experiment

The Sensewear

| The micro-Aeth ‘

Our experiment:

122 participants

3 repeated measures/participant

In different seasons

3 cities

_= Integrates multiple biomarkers

One week

www.pastaproject.eu michelle.laeremans@vito.be |21 ?
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What physiological signals did we measure?

Lung function
(spirometr

Heart rate  Blood pressure Retinal pictures Exhaled NO
variability

www.pastaproject.eu michelle.laeremans@vito.be |22 ?
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Points represent average levels per individual.
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Key questions in PASTA

Does an increase in walking and cycling translate into more physical activity?
YES: active mobility helps to increase physical activity levels

11h 17h 21h

Average METs

Time of the day

www.pastaproject.eu

> 30 min AM/day
. < 30 min AM/day
No AM
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Is self-reported PA reliable?

Vigorous-intensity PA: YES
Moderate-intensity PA: underestimated

Sedentary time: inaccurate

Moderate EE

P =0.10
for £.0.33
M= = A= - A=837 A=Bd
G000 - r=0.11 r=0.34"" r=0.02 G000 - r=0.62"""
= =
: :
@ B
o 4000 D s000-
= =
= £
= E
I =
L w
= 2000~ = 2000 -
0- a-
Session 1 Session 2 Session 3

Method ES GPAQ EH Sensewear

1
Session 1

SenseWear vs. GPAQ

Vigorous EE
=0.71
P40 64
A=-25 A=—d3
r=068"" r=0.59""

1 1
Sesgion 2 Sesgion 3
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Effect of METhrs/week on FEV, (B , 95% CI)
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The beneficial effect of physical activity decreases
with increasing black carbon concentrations

o
=

0.0

=]
1

-0.1 7

L
=]
1

-0.2 1

Effect of METhrs/week on FEV,/FVC (B , 95% CI)
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Long term: physical activity benefit on the respiratory
system decreases with air pollution levels

Lung function ~ FEV*; Lung function ~ FEV,

I f

FEV, = Forced Expiratory Volume
in the 1st second

www.pastaproject.eu michelle.laeremans@vito.be |27 ?
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The benefit of additional hour of physical activity per
week on FEV1 tends to zero, in black carbon
concentrations of 1.5 ug/ms.

www.pastaproject.eu michelle.laeremans@vito.be | 28 ?
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In case of all-cause mortality, most studies report that
physical activity benefits outweigh the risks.
However, the respiratory system might need some
additional attention.

www.pastaproject.eu michelle.laeremans@vito.be |29 ?
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BMI analysis
What happens when you start cycling?

Baseline questionnaire (t,) Final questionnaire (t;) )
height - height
weight - weight
| - transport mode << _476days >> - transport mode I
\’ etc. ) \ etc. )
N=8,579 N=3,292

Key gaps addressed.:
« Cross-sectional analysis vs. longitudinal analysis
« Taking into account important covariates like leisure-time PA

* Many participants using many different modes
« Multicentre study

www.pastaproject.eu ?
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BMI analysis

Results from the cross-sectional analysis
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BMI analysis

 Translate BMI in kilograms.
 Reverse causality.

Car --> Bike Bike --> Car
3 4.02
4 3.49
3 _
—_ 2 -
£,
E
w 0
2 -1
<q
3
-4 -3.49
5 - 402

W cross-sectional ™ longitudinal
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Antwerp Cycling Highway

Cost-benefit ratios indicate that the benefits of the 25 km cycling
highway Antwerp-Mechelen (Belgium) are 2 to 14 times higher
than the initial investment.

Impact factor euro
Physical activity (reduced mortality) 1.2 x 107
Physical activity (reduced morbidity) 2.3 x 106
Reduced air pollution society (mortality) 7.4 x 104
Air pollution active mobility -8.9 x 10°
Crash risk -1.4 x 106
Total +1.2 x 107
Infrastructure construction costs -6.0 x 106
Benefit:cost ratio 2.0

www.pastaproject.eu ?
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in Flanders: application to two bicycle highways
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ABSTRACT

Keywords:

Health impact assessment
Cycling

Walking

Crashes

Monetary evaluation

Bicycle highway

In Flanders, a European hot spot for air pollution, alternatives to car transport are put in place to increase
the daily level of physical activity (PA) among the population and reduce air pollution and global
warming. To evaluate the economic impact of increased PA (cycling and walking), a health impact model
was developed for a given volume of PA, relative to car use, within a defined population in Flanders.
Flanders is an interesting region because of the combination of high air pollution, high cycling volumes
and good data availability e.g on crashes and PA. The model uses two health indicators: external costs
and DALYs. Considered impacts in the model are: mortality and morbidity related to increased PA, air
pollution exposure for society and active individuals and crash risks. In addition to health, external costs
for CO5 emission, congestion and noise exposure can be considered. The model was applied to the new
bicycle highways Antwerp-Mechelen and Leuven—Brussels, which were built near important traffic axes
to provide the densely populated region with an alternative to car use. Different sensitivity analyses with
a variable number of cyclists and travelled distances were elaborated to check the robustness of the
results. Overall, the conclusion was that increased PA outweighed other impacts. The benefit:cost ratio

https://www.researchgate.net/publication/281612872_Health_impact_model_for_modal_shift_from_car_use_to_cycling_or_walking_in_Flanders_Application_to_two_bicycle 34

highways
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Take-home message

Keep on promoting active mobility &
use the PASTA study to
highlight the need for better (urban) air quality

www.pastaproject.eu michelle.laeremans@vito.be | 35 ?
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Health economic assessment tools
(HEAT) for walking and for cycling

More information

© HEAT

Hezlth economic
asseszment tool

What data do | need?
To produce an

Introduction assessment, you need
A to provide data on the
HEAT for cycling - 8 : number of people
HEAT for walking Methodology and'liser guide Kﬂﬂﬁoﬁﬁ?ﬂgﬁn’;ﬂ
Current Assessment the;_r are doing (or are
Previous Assessments prol fo do).
Acknowledgements ECONOMIC ASSESSMENT OF
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