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This presentation looks at the good & bad of PT & Health

‘n

With much assistance from Monash students:

Nawodya Jayasekera:
Jayasekera N and Currie G (2015) “Health Impacts of Public Transport” Department of Civil Engineering final year project 2015

Clara Jessop:
Jessop C and Currie G (2015) “Understanding the Health Impacts of Using Public Transport” Department of Civil Engineering final year project 2015

and Dr Rumana Sarker — Revisions 2023
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PT use needs walking; physical activity is good for health...

70% ORecommended
Bus Car _Cycle Other c .
%1%t o [ S 60w Winsuficient Recommended: 150+ weekly minutes of
© . . . .
?:. - Olnactive moderate intensity physical activity.
g Insufficient: 10+ weekly minutes of
< 0%+ moderate intensity physical activity.
Walked all 3
the way F 30% - Inactive: less than 10 weekly minutes of
u:-:: o g 20% moderate intensity activity.
59% Tram .g
de Cycled g 10% 4
<o Oih‘zv 1% o
- 0% -H . . . .

Melbourne CBD Train Stations Non-CBD Melbourne Train Stations 18-24 25-34 Aggsﬁ‘;:‘ge 45-64 65+ 2N
Access modes to train stations in Melbourne. Physical Activity Statistics in United State &
(PTV OD Survey, 2011-2012) (CDC 2007) g
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...and links well PT share and obesity rates

80%
70% 4 B Walk
OBike
O Transit

60% -
50% -
40%
30% A
20% -
10%

0% -

Obesity Rates

Mode Split Versus National Obesity Rate
(Bassett, et al 2008)
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Traffic fatalities are linked with increasing car use...
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...and less fatalities link with higher PT use
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International Traffic Fatalities
(Wikipedia 2009; based on WHO and OECD data)
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PT is said to pollute less than car traffic...

Bike or
walking: 0.0

Extra person on
existing public transport
service: 0.003

usiefivont o [ oS08
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0 0.1 0.2 0.3 04 0.5
(Kilograms of greenhouse gas per person per kilometre)

((Transport State Transit, 2014)
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...and lower emissions have been linked to positive health outcomes

Bike or &E -)
walking: 0.0 4 Change in disease burden  Change in premature
Extra person on death
existing public transport LD
service: 0.003 ®
Fuel-eficont car oo Cardiovascular Dis. 6-15% ‘ 724-1895
4 people: 0.042 ﬂ —
@ @ .
Average car, m e §_‘_‘Q: Diabetes 6-15% ‘ 73-189
4 people: 0.08 e e
@ =
Large 4WD, m a0 Depression 2-6% ‘ <2
4 people: 0.11 ( ) QT-B
Fuel-efficient car, ey ﬁ Dementia 2-6% ‘ 38-132
driver only: 0.17 e
Average car, e Breast cancer 2-5% ‘ 15-48
driver only: 0.32 ﬂ L
Large 4WD, Fars & Colon Cancer 2-6% ‘ 17-53
driver only: 0.44 ( ) | {
0 04 02 03 04 05 Change caused in diseases and premature deaths from forecast
(Kilograms of greenhouse gas per person per kilometre) reduction in Greenhouse Gas Emissions

reennouse gas emissSions from aijjerent transport moaes
((Transport State Transit, 2014)
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...modal shift to public transport initiates positive health outcomes

Reduction in no. of cases

Reduction in Car g
Q
(7]
use @ s, = g o
30 R 2B 52 Tai 58 5
R : 8 © .9 ] SN OB oiSh “i
eplaced with af ofsl aof SR ol ok =

public transport
and bicycle

This change has reduced PM, s exposure and resulted Morbidity results (cases/year)
in annual reductions of

7 cases of low birth weight

*6 of preterm birth

1 of cardiovascular disease

1 of lower respiratory tract infection

This study is based on the data from the 2009 traffic conditions
reported by Barcelona City Council. 8 scenarios were
developed to compare the reduction of car uses with the
‘business as usual’ scenarios. (Rueda et al.,2013)
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PT is mobility, notably for the disadvantaged; this links indirectly to well being
through social inclusion

.26 Low income
Transit
disadvantage Unemployed
Transport ; Low political
disadvantage Transport Social engagement
_ disadvantage exclusion f ow
Vulnerable g i
impaired participation
55 44
Rely on 2 \ Low social
others -.12 D support
(not significant, 2
p=.07) : :
Subjective
well-being Model fit
v =182.81; df =51; p<.001
GFI = .942
AGFI = 912
PA NA SWLS RMSEA = .070

Transport Disadvantage, Social Exclusion and Well Being
(Currie and Delbosc, 2010)
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Public transport causes accidents and injury
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The key driver of PT behaviour is anxiety; this cant be healthy

PUBLIC TRANSPORT
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Crowding, personal space can have physiological impact...

Personal Space — A Psychology Primer

 Personal Space Theory
o ‘the personal “bubble” that surrounds a

person, into which others may not intrude’
Sommer, 1969

+ Personal Space Invasion, Crowding, Inter
Personal Distance (IPD) Discomfort
o Those with low IPD — feel more crowded,

uncomfortable, ill at ease, Worchel and Tedley
(1976)

o |IPD is a better predictor of physiological
stress than the density of passengers in a
rail carriage, Evans and Wener (2007)

o invasion of personal space has been
shown to lead to greater:

— +  self-reported anxiety (Greenberg &
Firestone, 1977)

* physiological stress (Nicosia,
Hyman,Karlin, Epstein & Aiello, 1979)

o under extreme exposure can lead to long-
term physical or mental illness (Cox,

Houdmont & Griffiths, 2008)
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... particularly for women
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Some evidence that stress/anxiety issues are greater for car travel...

Evidence on Stress/Mental Health and Travel

» Direct rail services vs indirect (transfer) based services linked to reduced
commuter stress (Christl, et al., 2009)
* Reduced crowding on trains linked to reduced stress (Litman, 2015).
« Sweden in 2011, researchers compared private and public transport
commuters and stress levels (Medical News, 2011).
« car users were worse off than PT users
 However both groups of commuters suffered from more everyday
stress, poorer sleep quality and exhaustion and the symptoms would
increase with journey time
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...more evidence that stress/anxiety issues are greater for car travel

« Train commuting is less stressful and creates

less negative mood than commuting by car
(Wener & Evans, 2011).

« Commuting with car requires significantly
more effort, and is significantly less predictable
than commuting by train (Wener & Evans, 2011)

- Paradoxically, drivers have less control over

their commute than commuters on other modes
(Legrain et al.,2015)

Image credit: ivanko80, reddit
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Some evidence that PT use can lower depression and improve social engagement
among older adults

18,453 participants residing in England, aged 250 years, who were surveyed at one or
more time points between 2002 and 2014 (English Longitudinal Study of Ageing (ELSA)

e
ol

mean Center for Epidemiologic Studies
Depression Scale (CES-D) score

o

 using public transport reduces feelings of loneliness
(B -0.794, 95%CI -1.528 to -0.061)
 increases volunteering at least monthly (3 0.237,
95%Cl 0.059 to 0.414)
B - p - -  increases regular contact with children (§ 0.480,
Age 95%Cl 0.208 to 0.752) and friends ( 0.311, 95%ClI
| Public Transport Users Non-Users 0.109 to 0.513).

Reinhard E, Courtin E, van Lenthe FJ et al. J Epidemiol Community Health 2018;72:361-368.
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1.5

Image credit: Getty Images




Accessibility matters..

@ MONASH
University

* Those living about 200-500 m from the closest
bus stop have a lower mental health score
compared to those who lives < 200 m from a
stop.

* Not using the public transport at all is associated
with a lower Mental Component Score (MCS)

Chiatti et al.,2017. Access to public mobility services and health in old age: A cross-sectional study in
three Swedish cities, Journal of Transport & Health,Volume 7, Part B, Pages 218-226,ISSN 2214-1405;

image credit: Nottingham post
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https://www.sciencedirect.com/topics/medicine-and-dentistry/volociximab

Does PT always help with air quality?...
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...Or noise
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Is disease exposure a problem? ; mixed and weak evidence...

Evidence on Disease Exposure and PT

. Poor conclusive evidence of disease exposure on PT as major concern (Mohr, et al., 2012)
. More conclusive evidence of fear of contamination as a major concern (Weil Cornell
Medical School, 2015)
. Lima, Peru
. Minibuses; may be a potential setting for tuberculosis transmission (Atenstaedt,
2007)
. Ethiopia
. Long distance train could be location for malaria transmission but no evidence of
this on the train was found (Atenstaedt, 2007).

. UK
. increase in respiratory infections like colds and flus, among people who have ridden
in a bus or tram (Troko et al., 2011).
. Thailand
. levels of bacteria were raised (greater than 550m3) in Thailand buses ;

Luksamijarulkul et al. (2004)
. Reynolds et al. (2005)
. 61% and 41% of the armrests/handles in public buses detected protein and bodily

fluids
. Montero et al. 2001
. ‘poor ventilation’ (windows closed, no air conditioning) due to low outside

temperature, as a main factor causing the transmission of tuberculosis on bus/train
. McAnulty 2006
. crowding of passengers in public buses might trigger the spread of TB and
meningococcal disease
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Impact of COVID-19 on the safety perception of PT...

“Following the COVID-19 outbreak, how would you describe the atmosphere in public transport?”

Suspl%%sﬁ?

fccn
lé”'ﬁ'él(b
dlstance”

tens = ,S normal

CougD mg) c\ aﬂ
- sﬂcncc
\HLL/\A

cautious

(Strauli et al., 2022)
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public transport to be public transport to be a public transport to be public transport to be
much less safe than... little less safe than... equally safe as... safer than...
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"Do you consider public transport to be more or less safe than grocery
stores/shopping malls?"

mNo usage ™ frequent & regular usage
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Impact of COVID-19 on the safety perception of PT...

Image credit: Monash Lens, Mamamia
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women report a much higher reduction of
public transport use due to a higher degree
of fear of COVID -19 infection in public
transport. (Schaefer et al., 2021, Currie et
al 2021)

They reported greater vulnerability,
perceived risk, fear, and preventive
behaviour than men. (Yildirim et al.,2021,
Currie et al 2021)
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Herd immunity: Predicting COVID-19 vaccination uptake

Exposure to infection risks on public transport or air travel similarly raises the willingness to be
vaccinated

3.0%-

N
S
2

Uptake difference

1.0%-

0.0%-

with vs without chronic health condition irregular PT user vs no PT use daily PT user vs no PT use three or more air tribs per year vs under

Hess et al., 2022
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Is disease exposure good in building resistance to infection? ; no evidence...

Evidence on Disease Exposure and PT as a Means

of Building Public Resistance to Infection

None!
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An evaluation approach of positive and negative effects was developed...

= Aims to make an objective assessment of net impacts
= Concerns:

— Positive impacts on health; and

— Negative impacts on health
= Key concerns:

— Direct vs Indirect effects

— Likelihood of a health effect occurring } A risk management
— Scale of impact of it does occur framework

— Strength of evidence if it does occur

Jessop C and Currie G (2015) “Understanding the Health Impacts of Using Public Transport” Department of Civil Engineering final year project 2015
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...including weighting of influences based on secondary evidence and some value
judgements...

. Definition Scale
= Key components: S ——— y
. ) Direct 2
— Direct vs Indirect effects o s
. . . robability cale
- leellhooq of a hea_lth effect occurring NaTaow 1
— Scale of impact of it does occur p Low 2
. . Medium 3
— Strength of evidence if it does occur High 4
. . Very high 5
«  Share of papers noting issue —
« Strength of evidence
Positive Impact Scale Negative Impact Percentage of Papers Scale
No mental or physical change 1 Behavioral change <15% 1
_ Slight behavioral change 2 Minor injury/disease R 15 - 30% 2
g Slight improvement in health 3 Notable injury/disease - 30 — 50% 3
Notable improvement in health 4 Serious Injury/disease 50 — 75% 4
Significant improvement in health 5 Death >75% 5

Jessop C and Currie G (2015) “Understanding the Health Impacts of Using Public Transport” Department of Civil Engineering final year project 2015
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...to create a weighted number of positive and negative effects; high
numbers = bigger effect

Impact(l) =d*y*ixxx*s Net Impact = (ZPI- ENI)/n

I=Impact (positive and also negative)

d =direct/indirect
y = likelihood

i = impact scale
x = paper share
s = strength of evidence

Positive Negative

Jessop C and Currie G (2015) “Understanding the Health Impacts of Using Public Transport” Department of Civil Engineering final year project 2015
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Positive impacts were dominated by physical activity improvements and
traffic crash reduction

Health Impact Factor

:

Physical Activity
Traffic Crashes
Mental Health

Air Quality

Disease Exposure
Access to Senvices
Social Interaction
Noise Lewels

Traffic Congestion

Climate Change

MONASH
University

Positive Health Impacts

750

200 400
Weighted Score

Jessop C and Currie G (2015) “Understanding the Health Impacts of Using Public Transport” Department of Civil Engineering final year project 2015

600

800

Factor Change d y i X s I

Physical Activity Increase 2 5 5 5 3 750

Traffic Crashes Decrease 2 4 5 5 3 600

Mental Health Improve 2 3 4 3 2 144

Air Quality Improve 2 3 3 3 2 108

Disease Increase 2 3 3 4 1 72

Exposure

Access to Improve 1 4 4 3 1 48

Services

Social Increase 1 3 3 3 1 27

Interaction

Noise Levels Decrease 1 3 2 3 1 18

Traffic Decrease 1 4 2 2 1 16

Congestion

Climate Change Decrease 1 2 2 2 1 8
Total Positive Impact (Pl) 1,791

d =direct/indirect y = likelihood

i = impact scale

x = paper share s = strength of evidence

PUBLIC TRANSPORT
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Negative impacts were dominated by traffic crashes, anxiety and health and disease
exposure

Negative Health Impacts

-300
Factor Change d y i X S |
Traffic Crashes No change 2 2 5 5 3 300
Is 198 Mental Health Worsen 2 4 3 3 2 144
(&]
L Disease Exposure Increase 2 4 4 4 1 128
§ Air Quality Worsen 2 2 3 4 2 96
£ 36 Access to Worsen 1 3 4 3 1 36
% Services
£ -27 Social Social Interaction Worsen 1 3 3 3 1 27
Interactio
o Noise Levels Increase 1 4 2 3 1 24
: Noise Level
olse heves Climate Change Increase 1 3 2 2 1 12
12 Climate A
Change Total Negative Impact (NI) 767
-800 -600 -400 -200 0 d =direct/indirect y = likelihood i = impact scale
Weighted Score x = paper share s = strength of evidence
Jessop C and Currie G (2015) “Understanding the Health Impacts of Using Public Transport” Department of Civil Engineering final year project 2015
, d =direct/indirect = likelibood—_i act scale
(@.-‘[” MONASH X = paper share s F T 12 @ %I LIC TRANSPORT 34
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Net Impacts are highly positive

Positive Health Impacts Negative Health Impacts

Physical Activity 750
Traffic Crashes

Mental Health

Air Quality

Disease Exposure

Net Impact=(1791-767)/10

Access to Senices

= 1 024 -36  Access to Senice

Social Interaction

-27 Social Interaction
Noise Lewels

-24  Noise Lewel
Traffic Congestion oise Lewels

-12  Climate Change

Climate Change

Weighted Score -800 600 -400 -200 0

0 100 200 300 400 500 600 700 800

d =direct/indirect y = likelihood i = impactscale x = paper share s = strength of evidence

Jessop C and Currie G (2015) “Understanding the Health Impacts of Using Public Transport” Department of Civil Engineering final year project 2015
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The Monash Public Transport Research Group runs the free World Transit Research Clearinghouse
and Researching Transit Podcast to help industry access research/researchers

World Transit Research Clearinghouse Researching Transit Podcast Series

WORLD
TRANSIT MONASH : .
RESEARCH‘ University Researc\f:ulggﬂl[insn
World Transit Research
9,388 papers updated
daily
* Indexed by PT topic o on
our; dex persn, Dr " clsran inks to p s g5 . ; arc Advanced Search
University.
* 500,000 users .
e R rching Transit
« Used by over 8,000 www.worldtransitresearch.info esea g
towns and Cities - m:) PUBLIC TRANSPORT
Titles
ign Up for Newsletter RESEARCH GROUP
* FREE access to all o
abstracts & ma ny At a Glance Paper of the Day
papers Atime " rasadringiokimpmd it of i'
) Jenny Brake and John D. Nelson [ ]
* FREE bi monthly fecent pddten: v
newsletter .
30 papers to date A full-text downloads to date A downloads in the past year
* Supported by world
publishing industry
Home | About | FAQ | MyAccount | Accessibility Statement Disclaimer | Privacy | Copyright “m“m"
SOUNDCLOUD
Jort Studies (Monash) a MONASH University
2025-PT52 Available in all podcast platforms
_——— Winner UITP Showcase Award!! Winner Best Transit Transport Podcast — Feedspot 2021, 2022, 2023

Its free!!
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The Monash Public Transport Research Group also offer industry training; the Planning Public
Transport Services Short Course — in 2023 its in AMSTERDAM

LA Planning
J‘J”"‘—‘ ‘ Public Ot (A7
Transport 06

SGI’VlCQS Planning public transport services
~vv 1 4 20 23 is a fast moving field. The PPTS
} & r COU rse course enables you to engage with

N"" PPTS COURSE 23

6-9 JUNE 2023,
AMSTERDAM, NL

PPTS 23 arms transit
professionals with new tools and
thinking to address the

significant challenges facing

todays industry ’

the front line of on-going

developments

Visit https://ppts-course.org/for more details Visit https://ppts-course.org/ for more det

The course will provide the ultimate guide
to public transport planning, operations
and policy. The objective of the course is %L(//y P ad 0% W _ ol é?%w @(ﬁ/%
to combine traditional operations and “ i ‘
new approaches to service planning and Y~
finding solutions to difficult and The PPTS course does not only '
persistent public transport problems. :;;V]':ferr':;lmzlwclziiz:t‘:;s';;
the domain of public transport
This course is provided in association with planning and research

the Institute of Transport Studies, Monash ’

University, the Transportation Research A\
Centre at the University of Auckland and
the Delft University of Technology.

We heard that you're a backer of
public transport, thus please find
an info about a short training. We'll
appreciate disseminating this info
across those who may have in

interest on it. ”

N\ %
Visit https://ppts-course.org/.for more details !

PUBLIC TRANSPORT
PTR RESEARCH GROUP 37

Visit https://ppts-course.org/ for more details

Israel institute
of Technology

TFuDelft myoNAsH  recmon https://ppts-course.org/

https://ppts-course.org/ REGISTRATION IS OPEN NOW



Please reach out for more information

W: ptrg.info
csesrcharaupins (project has a webpage on this site)
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CONNECTING CITIES

PTRG is the name for researchers at Monash University who are engaged

graham.currie@monash.edu

in research on public transport systems, users, planning and policy.

Connect with us on

Linked T3]
50 24 48 18 6190 170

PROFESSIONAL PHD RESEARCHERS MASTERS STUDENTS CURRENT PROJECTS RESEARCH PAPERS COUNTRIES
RESEARCHERS
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