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1. How does transport affect health?
2. EHI transport indicators: What is the data telling us?

3. What is the overall health impact of road transport in NZ?
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How does
transport
affect health?
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Road safety for'
vulnerable road users
How does
Air

oollution transport
affect health?
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Traffic crashes

« Cause many deaths, injuries, disability
* In NZ, a few hundred people die each year in traffic crashes

» Cyclists, pedestrians and motorcyclists are more vulnerable
road users
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Alir pollution from motor vehicles

Transport is a key source of air pollution

. Particulate matter (PM,,, PM, ;) . Ozone (ground-level)

. Nitrogen oxides (NO,) . Volatile organic compounds (VOCSs)

. Carbon monoxide (CO) . Hydrocarbons (HC)

. Sulphur oxides (SO,) . Polycyclic aromatic hydrocarbons (PAHS), eg
. Carbon dioxide (CO,) benzo(a)pyrene (BaP)

EVAPORATIVE EMISSIONS
(HC, vOQ)

ABRASION OF TYRES,
BRAKES AND CLUTCH
(PM)

RE-SUSPENSION OF ROAD DUST (PM) ROAD SURFACE WEAR (PM)
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Health effects from air pollution

Health effects mainly from:
particulate matter (PM, c, PM,,),
but also NO,, CO, others

| Headache and anxiety (SOg)
Impacts on the central

Irritation of eyes, nose, | nervous system (PM)

and throat;
Breathing Problems

(0,, PM, NO,, SO,, BaP)

Cardiovascular diseases

(PM, O;, S0,)

Impacts on the respiratory

. _Sjrstem: Il_ritatiun, o
Health effects include: ﬁ‘“;ﬂ gdﬂm&m I
NEnon; ronic o
¢ P frem atu e d e ath pulminary disease (PM); and blood (NO;)

Lung Cancer (PM, BaP)

e Lung (respiratory) diseases
« Heart (cardiovascular) disease
Some cancers

Impacts on the
reproductive system (PM)
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Alir pollution: All cars and roads are not equal

* Diesel vehicles produce
* more particulate matter (PM)
* butless CO, hydrocarbons

 Diesel exhaust fumes cause
lung cancer

 Busy roads have higher air pollution levels
« Higher health risk within 300-500m of state highways
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Noise pollution

Primary exposure

Source: Hammer MS, Swinburn TK, Neitzel RL. 2014. Environmental noise pollution in the United States: developing an effective

Acute effects

Decreased
sleep quality
and quantity

Increased

annoyance,
stress, and
distraction

Temporary
change in
hearing

Chronic effects

public health response. Environ Health Perspect 122:115-119.

-3
Hypertension
it
-4
Reduced
learning
and
> productivity o
e . /,//'
Endocrine //
disruption
" 4
|

—>

Long-term risks

Heart
disease

Permanent
hearing loss
and tinnitus




Physical activity — active and public transport

* Produces no air/noise pollution, greenhouse gases

* Physical activity reduces the risk of many health
ISSues:

Mental health
Cancer

Cardiovascular Diabetes

disease

Obesity Bone density
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Low physical activity — the health burden

 An estimated 1435 deaths were attributable to low
physical activity in New Zealand in 2015

Deaths attributable to low physical activity in NZ,
2015, by cause

Deaths
0 500 1000 1500 2000

All causes I
Cardiovascular diseases IS

Ischemic heart disease

Cancer

Colon and rectum cancer

Cerebrovascular disease

Ischemic stroke
Diabetes mellitus 1l
Breast cancer M

Note: DALY = disability-adjusted life year, and is the sum of years of life lost (YLL) and years lived in disability/ill-health (YLD)
Source: Global Burden of Disease Study 2015
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Other health impacts from transport

Lack of transport

« Barriers to accessing services and goods, eg
 Healthcare services
« Shops and healthy food

« Social isolation and loneliness

« Associated with increased mortality, depression,
high blood pressure, dementia

Greenhouse gas emissions from transport sector
« 20% of NZ's total GHG emissions
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Environmental Health Indicators
for transport:

What is the data telling us?
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 Describes the link between the environment and human
health

Exposure-side indicators Health-side indicators

Home

Community

Ambient
environment

Preventive Remedial
actions actions

Action indicators

 Provides information for action
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EHI transport indicators

* Number of motor vehicles
* Active transport to and from school
* Main mode of transport to work on Census day

* Household travel time by mode of transport

 Unmet need for GP services due to a lack of transport
» Road traffic injury deaths

» Road traffic injury hospitalisations

EHI TRANSPORT INDICATORS




The number of motor vehicles Is increasing

Number of vehicles New Zealand's vehicle fleet, 2000-2016

4,000,000 -
3,500,000 - m Other
m Bus
3,000,000 -
m Trucks
2,500,000 -
= Motorcycles
2,000,000 -
m Light
commercial
1,500,000 - = Light
passenger
1,000,000 -
500,000 -
0 .

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year
Source: Ministry of Transport
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Number of light . . .
vehicles perglooo Light vehicles per 1,000 population,

people New Zealand, 2001-2016

e In 2014,

" N New Zealand

o had the

o highest car

o ownership rate

z: per capita

. In the OECD
W00 2002 2006 2006 2008 2010 2012 2014 2016 2018

Year
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Number of diesel Diesel vehicles in New Zealand, 2000-2016
vehicles

700,000

Light diesel
vehicles
600,000

500,000

400,000

300,000

200,000

Diesel trucks

100,000

Diesel buses

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016

Year
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Figure 1: Mode of transport used to get to school, children aged 5=12 years,
1989/90 — 2010-14 (unadjusted prevalence)

60% 55 55
50% a5
42
40%
30 29 31
30% 26
20% is
12 13 12 12
10% 7
2 2 3 2 3
Walk (only) Passenger Bicycle Public transport Other
(private vehicle) (including with
car or walking)
1989/90 1997/98 m 2003-07 m2010-14

Source: New Zealand Household Travel Survey, Ministry of Transport (2014)
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Main mode of transport to work on Census day

Figure 4: Use of active or public transport among commuters, by regional council, 2013 (percentage of commuters)

Percent of commuters (%)
Regional council ? 5 1.0 ‘1|5 20 2.5 30 35 40
New Zealand
Northland b
Auckland
Waikato
Bay of Plenty
Gisborne ;
Hawke's Bay
Taranaki 5

m Active transport = = Public transport

Manawatu-Wanganui
Wellington

Tasman -

Nelson

Marlborough 2
West Coast 2
Canterbury
Otago
Southland

Source: Census 2013
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« Affected 148,000 New Zealanders in 2016/17 (~3%)

* More than 7% of Maori and Pacific adults affected

Unmet GP need due to a lack of transport, by
percent (%) SOcioeconomic deprivation (NZDep2013), 2016/17

9 -
Children = Adults

SO P N W M 00 O N 0
1 1 1 1

11 i OL 3.1 2.8 4.8

1 (least deprived) 2 3 4 5 (most deprived)
NZDep2013 quintile

Source: New Zealand Health Survey
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Annual road toll in New Zealand, by transport mode, 1990-2017

Number of deaths

800 —— Total
700 -~ Vehicle occupant
600 Motorcyclist
— Pedestrian
500 — Cyclist
400 379
deaths
300
200
l\__/
0 — E—
o — AN (a2] < Lo O N~ [e0] ()] o i AN (90 < Lo (o] N~ [e0] (@) o — (qV] o™ < Lo O N~
o O o o O o O (0} o O O o O o o O o o O o — — — — — — — —
o O (0)) o O o O (0)} o O O o O o o O o o O o O O o O O o O O
— — — — — — — — — — AN N N (q\] N N (q\] N N (qV] AN N AN AN N (V] AN N
Year

Source: Ministry of Transport
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Age-specificrate per 100,000
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EHI TRANSPORT INDICATORS

Road trafficinjury deaths, by age group and mode of transport,
2005-2014

B 0-14 years W 15-24 years W 25-44 years 45-64 years 65+ years

8.4
1
5.6
SIO
2.1
1.5 316 T
- " ElEE CmEEl wnuy

— —— D -
Vehicle occupant injury Motorcyclist injury Pedestrian injury Cyclist injury

Mode of transport
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Traffic injury death rate is higher for Maori than non-Maori

Road traffic injury deaths, by Maori/non-Maori and
mode of transport, 2005-2014

Age-standardised
rate per 100,000

®m Maori ® Non-Maori

14
12
10

8

6

4

1.7
Il e a. ..
Vehicle occupant Motorcyclist injury Pedestrian injury Cyclist injury

injury

Mode of transport
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Road traffic injury deaths, by NZDep2013 quintiles
and mode of transport, 2010-2014

B NZDep Q1 (least deprived) Q2 Q3 Q4 Q5 (most deprived)

[EY
o

7.7

|

Age-standardised rate per 100,000

O B N W A U1 O N 00 L

1.1 1.2 0 L

0.8 0s L
ﬁi T ]I ﬁ = gk I 0. 0.1 02 01 02
i - T ek I T

Vehicle occupant injury Motorcyclist injury Pedestrian injury Cyclist injury

Mode of transport
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Maortality risk per ten million hours travelled, by mode of transport, 2011-2013

Antraficinury 18
Occupant injury I 1.6
Pedestrian injury I 1.5

Cyclist injury . 3.2

source: Mew Zealand Maortality Collection Dataset & Hew Zealand Housshold Travel Sunvey
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Road traffic injury hospitalisations by mode of transport, 2001-2016

Age-standardised rate per

100,000
120
100
80
—&— Total
60 —#— Vehicle occupant injury
—&— Motorcyclist injury
—#— Pedestrian injury
40

=& Cyclist injury

— . s = ., s . -—as—n—8—g
— e —— N T — - 23 o= 23 — 4

2000 2002 2004 2006 2008 2010 2012 2014 2016

Year
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Higher hospitalisation rates outside of major towns and cities

Road trafficinjury hospitalisation rate,
by urban/rural classification, 2014-16

® Main urban area M Secondary urban area B Minor urban area ® Rural

-
o
o

90
80
70

83
67
63
60
50
40 35
29
3 26
2 15
9 g

Vehicle occupant injury Motorcyclist injury Pedestrian injury Cyclist injury
Mode of transport

Age-standardised rate per 100,000
o o o

o

Note: Urban/rural classification is for 2013. Main urban areas refer to major towns and cities with a population of 30,000 or more. Secondary urban areas are

smaller towns with a population of 10,000-29,999 people. Minor urban areas are towns with a population of 1,000-9,999 people. Rural areas include rural
centres, and rural areas outside of these.

Source: National Minimum Dataset
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Regional differences in transport injury hospitalisation rate

Road traffic injury hospitalisation rate, by District Health Board, 2016
Age-standardised rate per

100,000 mmmm District Health Boards e New Zealand
200

180
160
140
120
100
N . I |
6
4
2

District Health Board

o O O O

Northland
Waitemata
Auckland
Counties Manukau
Waikato

Lakes

Bay of Plenty
Tairawhiti
Hawkes Bay
Taranaki
MidCentral
Whanganui
Capital and Coast
Hutt

Wairarapa

West Coast
Canterbury
South Canterbury
Southern

New Zealand

Nelson Marlborough
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Children’s road traffic injuries (0-14 years)

Children’s traffic injury deaths (among children aged 0-14 years), 2001-2014, numbers
and crude rate per 100,000

Number of Crude rate
er 100,000
deaths E
35
30 4
25
3
20
15 7
10
1
0 0
— o o <t N (e} N~ o0 (e)) o — (@] (98] <
8 8 8 8 8 8 8 8 8 8 8 8 8 S 2000 2002 2004 2006 2008 2010 2012 2014
oN (V] N N N N oN oN oN N N N N N

Year (3-year moving average)
Year
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Unequal impacts seen for children as well

Children’s traffic injury deaths by ethnic group (2009-2014) and NZDep2013 quintiles
(2010-14), (crude rate per 100,000)

By ethnic group By NZDep2013 quintiles
Crude rate per
100,000 Crude rate
5 per 100,000
4
4
3
3
2
2
0 0
Maori Pacific Asian European/Other Total 1 (Ieast 5 (most
Ethnic group (prioritised) deprlved) deprlved)

NZDep2013 quintile
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What is the
overall health impact
of road transport
iIn New Zealand?
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Our approach — a ‘rapid assessment’

 Aims to answer the question: ‘'How many deaths in NZ are
attributable to road transport?’

« Estimated the health burden from:
* Motor vehicle traffic crashes
* Air pollution (PM,,, NO,)
* Noise pollution

« Used an ‘environmental burden of disease’ method
« Used by the World Health Organization

« Co-authors of the study: Professor David Briggs and Professor
Barry Borman
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1

1 By source By source type By source type Mortality DALYs (by :
: type : and morbidity (by agent/ 1
i J | I — agent/pathway  pathway and :
Economic ! velidil Emissions Concentration Exposure and source type) source type) 1
activity 1 Cars (V) travelled S—> (T) [ (ug/m3) > (Pug/m3) ] :
: PM,, - PM,, Ho PM, B 1
1 |' e — Respiratory :
Trarlafport 1 Emissions Concentration Exposure B diese -
policies 1 Motor Vehicle km & M R (ug/m?) < (Psg/m3) (P) | 1
1 cycles (V) travelled N = 8 i ] !
H NO, H NO, L= NO, = -
Fiscal :
policies y — C 1
o 1

1 . . Emissions Concentration Exposure
1 Light goods Vehicle km Cancer !
Environ- 1 | vehides(v) [ 2] travelled | § 9> (M [T (ug/m?) ¥ (Puglm?) n i ® O ]
mental : co B co r co B 1
policies 1 1
: ! - e — A :
1 g Emissions Concentration Exposure I
H Heavy goods N Vehicle km P ™ > (/) N (Pug/m?) o Mortality | 1
Age vehicles (V) travelled H L L] d 1
voc - voc L vVoC H an 1
structure i Morbidity: | 1
: [ [ ,J.: DISABILITY :
Population Vehicle km Concentration Exposure - ADJUSTED :
distribution : Buses (V) P O—6 > (ug/m3) > (Pug/m3) LIFE YEARS I
1 Ozone L Ozone H- N :
Socio- :  — 1
) A | o —— P —— 1
economic . Cardiovascular 1
status 1 > Sound N Noise S Exposure Disasse 1
: (vaB)  [F (dB(A)) L= (PdB(A)) L= ) 1
i — 1
i 1
i 1
Public :> S — :
transport Iniuri 1
: > Accidents (P) I’\JUPI'IQS 1
1 #— :
Urban : !
structure i :
1 Person km L :
! Cycles travelled T 1
Design for 1 By activity 1
mobility 1 level :
i |
1 travelled (P) - 1
syl

P = persons; V = vehicles; km = kilometres; T = tonnes; dB = decibels of sound; db(A) = perceived noise levels in decibels



Environmental burden of disease method

1 Headache and anxety (SO2)
Impacis on the central

Initation of eyes, nose, F nenvous system (PM)

and throat;
Breathing Problems
(05, PM, NO,, S0,, BaP)

1 Cardiovascular diseases

Impacts on the respiratory (PM,0, 50)

system: lrritation,
inflammation and infections,
Asthma and reduced lung

function; Chronic obstructive
pulminary disease (PM);
Lung Cancer (PM, BaP)

1 Impacts on liver, spleen
and blood (NO,)

1 Impacts on the
reproductive system (PM)

»

1. Identify the 2. ldentify % of NZ 4. Get the number of
diseases caused population exposed deaths for identified
by each exposure to each exposure diseases
PM;,: All-cause mortality l

0,: All- l :
and’;a;i”jj;“e?”a Y 3. Calculate % of deaths attributable to exposure
ischaemic heart disease, (‘population attributable fraction’, PAF)
stroke, hypertensive
diseases

5. Calculate number of attributable deaths
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Health burden of road transport in New Zealand

Road transport accounted for an estimated 650 deaths in 2012

Number of attributable deaths
0 200 400 600 800

Total I 650
Road traffic crashes N 308
Particulate matter (PM10) N 218
Nitrogen dioxide exposure Ml 65
Noise B 59

Number of attributable years of life lost (YLL)
0 5,000 10,000 15,000 20,000 25,000

Total NN 10,244
Road traffic crashes N 13,974
Particulate matter (PM10) WM 3 426
Nitrogen dioxide exposure M 1,023
Noise M 821

Briggs, D., Mason, K., Borman, B. (2016). Rapid Assessment of Environmental Health Impacts for Policy Support: The Example
of Road Transport in New Zealand. International Journal of Environmental Research and Public Health,2016; 13(1): 61
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Comments from this study

Lack of exposure/monitoring data in New Zealand

« We estimated:
« population exposed to high nitrogen dioxide levels
« population exposed to road traffic noise

* Our study excluded exposure to ozone, VOC, CO

NZ results were comparable internationally
« But higher health loss from road traffic crashes

Showed importance of considering health impacts outside of
road crashes

»%« MASSEY
HEALTH BURDEN OF ROAD TRANSPORT B UNIVERSITY

Environmental Health
Indicators New Zealand




Summary:
What does it all mean?
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Key messages

* High reliance on cars in New Zealand

* Road transport has a substantial impact on health in NZ

« Traffic crashes, air pollution, noise pollution,
barriers to accessing services

« Unequal impacts of transport on health
« Motorcyclists, and to a lesser extent, cyclists

« Maori and Pacific peoples, people living in high
deprivation areas

« People living close to busy roads

¥3 ¢« MASSEY
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Key messages

Evidence supports encouraging more
use of active and public transport

 Move away from reliance on car use
and fossil fuels

Active and public transport have multiple benefits

« less air pollution, noise pollution, greenhouse gases
 more physical activity

:> Improvement in the health and wellbeing of NZers
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To find out more
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Monitoring New Zealand’s Environmental Health

Our Environmental Health Indicators give you information and statistics on how the environment affects the health of

New Zealanders. Ourteam is part of the Centre for Public Health Research, Massey University, and offers research, Latest News &

Updated factsheets for transport 24/01/2018
In 2016/17, 2.6% of children and 3.2% of adults had an unmet GP
. . need due to a lack of transport (about 148,000 New Zealanders).
Environmental Health Indicators About 45% of children used active transport (walking, cycling etc)
to get to schoolin 2016/17. For more information, see the
transport indicators webpage.

training and consultancy services.

HSSS 2017 report released 12/01/2018
This latest report (2017) on the adverse health effects of exposure
to hazardous substances in New Zealand has been released and
can be found here

Christmas Newsletter (13th) released 07/12/2017
We have released our 13th EHI newsletter. To find out more about
our recent work, click here.

AIR QUALITY DRINKING-WATER QUALITY

Tweets by @eHi_newzealand e

. - ehin: EHINZ @EHI_New and
= Launch of new online health data website -
— healthspace - Massey University:
} massey.ac.nz/massey/about-m...
— Eh o B Jan 30, 2018

ehinz EHINZ @EHI_NewZealand
TRANSPORT HAZARDOUS SUBSTANCES This latest report (2017) on the adverse health
effects of exposure to hazardous substances in

New Zealand has been released and can be
found here bit.ly/2mxpoiX
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Home = Indicators = Transport

Indicators

Transport

> About the indicators This section provides data and statistics on transport and health in New Zealand. Find

> Air quality out about how transport affects health, types of transport used by New Zealanders,
and how a lack of transport affects people's access to healthcare.

» Recreational water

About transport and health

Information about how transport impacts on human health in New
Zealand. Useful links

' Transport indicators - Ministry of Transport
Indicators for transport, prepared by the

» Drinking-water quality

» Indoor environment

» Transport

s Ministry of Transport.
» About transport and health Indicators at a glance - Transport
» Indicators ata glance- This section summarises the latest Environmental Health Indicators about (7 Transport policy statement - NZCPHM
Transport transport and health in New Zealand. A policy statement about transport and health,

supporting the development of 2 sustainable
transport environment. Prepared by the New
i Motor vehicles Zealand College of Public Health Medicine.

» Motor vehicles
» Main mode of transport to work

Census day . . . .
ontensus Ay Statistics on motor vehicle numbers and average ages of vehicles in New

» Household travel time by mode 7' Benchmarking cycling and walking in six

) Zealand. New Zealand cities
ortransport A pilot study on cycling and walking in New
» Active transport to and from Zealand's six largest cities. Published by the NZ
school Centre for Sustainable Cities in August 2016.

Main mode of transport to work on Census day
» Unmet need for GP services

Statistics on the main mode of transport that people used to get to work 3 2014 Air Domain Report - Ministry for the
due to a lack of transport

on Census day. Environment
» Road traffic injury mortality The Ministry for the Environment's 2014 report
» Road traffic injury on air quality monitoring, including vehicle

hDSpita“’a'ior" emission data.
] sat 5 .

m Statistics on the percentage of household travel time spent travelling by

» Health burden of road Briggs D, Mason K, Borman B. (2016). Rapid
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«  About 79% of total travel time by New Zealanders was
spent in motor vehicles in 2011-14. There has been very
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=+ In2015/16, about 144,000 New Zealanders [or about 3% of the
population) had missed out on a GP visit due to a lack of transport
in the previous 12 months. There has been no significant change in

the prevalence of this unmet need since 2011/12.
+ Women were almost twice as likely as men (3.1% vs 2.3

had an unmet GP need due to a lack of transport in the
months.

Lack of transport was a significant barrier to accessing G
for Miori and Pacific peoples, with 5-9% of people in th
People living in the most deprived areas had much high|
(6.7%) than people in the least deprived areas (<1%).

Hawke's Bay DHB and Hutt DHB had higher rates of unn

How a lack of transport can affect health

Access to transport is important for accessing health services and
2002). Mot having aceess to transport when it is needed |sither v
be an i ier o it ices, and can lead
healtheare when it is needed), and a potential worsening of healsH

Data for this indicator
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Main mode of transport to work on Census day - |

«  More than four in five commuters (82%) used a car, van or truck as their main
maode of transport to get to work on Census day in 2013,
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tors New Zealand
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About 144,000 New Zealanders missed out
on a GP visit due to no transport in 2015/16

e it
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25,000 children.
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HealthSpace — an online mapping tool for exploring
regional health data
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Welcome to healthspace

Healthspace provides data and information, in the form of interactive maps, graphs and tables

for a wide range of health indicators. New Zealand data is presented at a range of sub-national

levels including: Regional Council, District Health Board, Territorial Authority, Local Area Ward
and Census Area Unit levels.

Search for data

View online maps and profiles:

Alcohol Related How healthy is my
I[:)(; I:"n?eed to Harm Cancer Child and Youth DHB? Education
Most healthspace Environmental Hazardous Healthy Families NZ
atlases are Health Indicators Hauora Online Substance authorised users only Hospital use
publically available Surveillance
to view and access, NZ Census NZ Census NZ Census
Some atlases are Maori health Population Population NZ Index of Population
only available to statistics online demographic Economic deprivation Pyramids
authorised users indicators Indicators
and require a log- New Zealand NZ Health survey Oral health of Pacific Health
in. Health Survey Children Notifiable diseases children Statistics

) Adults

Log in here

Risk behaviour Self-harm statistics
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HealthSpace example: Using active transport to work,
by territorial authority, 2013

y
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Text size: A Y WA\

Eill Window
Select Data ‘ 2001 2008 Help Print Share
- Environmental Health Indicators == Transport >> Percentage Name | Total (2013) -
Percen of using modes using transport modes as main means of travel to work on Census day >>
as main means of travel to work on Census day Active Tl'ﬂ'lsp(l't>= Total (2013) . ‘Wellington City 53 *
Walking or jogging - - Mackenzie District 247
Teritorial

Cycling = Authority & || Westiand District 196
Car, fruck or van 40-75 (] Queensiown-Lakes 19.0

District )

Active Transport 76-94
(] Melson City 183
Total B 9s5-108

. Chatham Islands 174

2013 h B wo-137 Territory :
B 133-253 h . Kaikoura District 16.6

- Buller District 151

Ho Dat:
Wellington City: 25.3—| o -
_— L] Ruapehu District 14.9
. Ceniral Otage District 148
10 - - Palmerston Morth City 148 -
-

e ]

Time Series
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Thank-you for your time!

For more info,
ViSit our websites:
www.ehinz.ac.nz
healthspace.ac.nz

or email:
Kylie Mason k.mason@massey.ac.nz
EHI team ehnz@massey.ac.nz
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