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ITHIM Timeline in California and the US

2009 Lancet Publication
2010-2011 Feasibility study and demonstration
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2012-2013 Statewide regional calibration

SAS/R Program Excel Output Standardized Database Calibration Worksheet
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2014-16 Trainings and MPO implementations
2016- Implementation in R

ccccccccccccccccccccccccccccccc



ITHIM Training and Implementations in the US

= 7 training events (2013-2016)
« ~105 transportation and health professionals
5 MPOs
* Centers for Disease Control
« 3state health departments
o State agencies (CARB Research Division, CalTrans Districts)
14 local health departments
* University of Wisconsin
= |mplementations
« MTC
* FresnoCOG
« SANDAG
 Nashville, TN MPO
« Portland
 USA
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ITHIM Training and Implementation Sites, US, 2016
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Climate Change and Public Health

» Climate change no. 1 public health threat

» California, world’s14t largest greenhouse gas
emitter

®» Transportation is the largest source of GHGs In
California — 37% of total (173 MMT CO.e In 2013)

» How can we reduce GHG emissions?
» |[ncrease efficiency of vehicles and fuels
» Reduce vehicle miles traveled
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Smairt Strategies Solve Multiple Problems

®» Chronic disease accounts for 93% of health burden

GHGs o et o  Chronic Disease

» Do the strategies generate co-benefits or harms?

» \\Vhat strategies yield significant health co-
benefits?

»How do we measure this?
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ITHIM Integrates Data on Health and Travel
Physical
Activity'

Travel
Demand
\Y[eYo =] /
Traffic \
Collisions
Health
Statistics

Health Outcomes, CO, Costs

&gy Center f
@' Ciei:'l:;t:éhange&Health CEDAR ,

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Traffic
Injuries»




ITHIM Health Pathways, Diseases, and Injuries

= Physical Activity
e [schemic Heart Disease
 Hypertensive Heart Disease
o Stroke
 Diabetes
« Dementia (Alzheimer’s)
e Depression
 Colon Cancer
e Breast Cancer
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Characteristics of Physical Activity Model

» \/ariation in exposures
» Age & Gender
» Distributions or individual level data not means
» Combining different domains

®» Non-linear relative risks




ITHIM Health Pathways, Diseases, and Injuries

= Air pollution
o Cardio-pulmonary disease, asthma,
iInflammatory heart disease
o Acute respiratory diseases in children

= Road Traffic Injuries
 On-public roads, single and multi-
party collisions
e Severe and fatal
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Leading Causes of Death, United States, 2014
Cause of Death N
All causes 2,626,418
1. Heart disease 614,348
2. Cancer 591,699
3. Chronic respiratory 147,101
4. Unintentional injury 136,053
5. Stroke 133,103
6. Alzheimer's disease 03,541
7. Diabetes mellitus 76,488
8. Influenza/pneumonia 55,227
9. Nephritis 48,146
10. Suicide 42,773
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Change in the level of transportation-related
physical activity through walking, blcycllng
alone and associated with transit

= Change in air pollution levels from shlftlng
short car trips to active transport

= Change in road traffic injuries as distances
shift more to active modes
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Attributable Fraction of Disease Burden Due to . ..
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Daily Active Travel Times and Distances for a Typical Resident
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Health Impacts of Active Transport Scenarios, Bay Area

Change in disease Change in premature
burden deaths
Cardiovascular Dis. 6-15% ‘ 724-1895*
Diabetes 6-15% ‘ 73-189
Depression 2-6% ‘ <2
Dementia 3-10% ‘ 63-218
Breast cancer 2-5% ‘, 15-48
Colon Cancer 2-6% ‘v 17-53
Road traffic crashes 10-19% f 60-113

* Range reflects range of physical activity in scenarios
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Annual Health Benefits of Active Transport and Low Carbon Driving in
the Bay Area: Predictions from the ITHIM Model

Source of Health Benefit or Harm
M Air Pollution ™ Physical Activity

M Injuries
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Annual Aggregate Reductions in Passenger Vehicle
Greenhouse Gas Emissions from Different Transport Scenarios

1. Leading 2. Short
0. BAU Cities Trips 3. C/PAG 4.LCD LCD+C/PAG
1 —
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Q 20.9% <— 2000 Baseline
5 27.9 MMTCO,
w -1 -
O
']
8 -4%
S -3 - -9%
£
e
" -15%
o O am
o
g 21%
e 7
=}
s
_ -34%
§
E
-11 -
13 - 45% Reduction 2035 Goalt
# Based on car VMT*BASSTEGG emission factor
* Per capita reduction of 26%
T Adjusted for double counting of mode choice
BAU, Business-as-Usual; LCD, Low Carbon Driving; C/PAG, Carbon/Physical Activity Goal
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Summary of Findings

A shift in active transport from a median of

4.4 to 22 minutes/day (2% to 15% distance
mode share):

» Disease reductions
WV 14% of heart disease, stroke, and diabetes
V6-7% of dementia and depression
V5% of breast and colon cancer
» Major public health impact
» Adds about 9.5 months of life expectancy

»>3$1.4-$22 bilion annual Bay Area health cost
savings
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ITHIM — Other Versions

» USA in policy (ITHIM 1)

®» Spreadsheet + extensive input data calibration

» Multiple implementations e.g. Nashville, California, Oregon

» Maintained and developed by Dr Neil Maizlish

» Research (ITHIM 2)
» Analytica software package

®» |mplementations include London Bike Sharing scheme ‘Boris Bikes’ &
Sau Paulo, Brazil

» [THIM 3 open source web based version in development
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ITHIM 2

Risk per billion hours ﬁ e
Male age structure
Burden summary for all cause death i riiid DALYs summed e a9

gains per million hours by age & gender all cause? i rrid Age structure women N (30

gains per million hours by age & gender by disease? ﬁ id % mal

Physical activity data entry o _
sy sk hata colry % trips newly generated by L BSS

Speed by _age gende (km/day) | Edit Table

Population size 578 6K Injury underreporting scaling Edit Table
LBSS specific risk on =1, Version C=2 -
Cycle time variabilty |  LogNormal( mean'1, stddev:0.958352192 )|
Air polliution data entry
Mode shift (% shift) | Edit Table
LBSS Cycle Time Variabilty | LogNormal( mean 1, stddev2492631466)] ~ Ventiationrates (Ratios) | Edit Table

PM2.5 concentrations in the Underground (PM 2.5) [ Triangular |

Cycle hire minutes per person per week by gender and age | Edit Table

Proportion pop cycl {fraction) | Edit Table Harms from PMZ2.5 exposure in the Underground (Ratio) '
Overreporting non-travel physical activity  (Fraction) Air poliution off =1 -
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London Hire Bikes

CYCBSE .... 0"' ‘*.--

Woodcock J, Tainio M, Cheshire J, O’Brien O, Goodman A. Health
effects of the London bicycle sharing system: health impact
modelling study. BMJ 2014;348
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Alm

» [THIM 3 USA
» [THIM 3 UK
» [THIM 3 GLOBAL
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Development Steps

» Methods
» |ndividual level modelling (inequalities)
»Propensity based scenarios
®» |mproving Evidence Base
»Physical Activity
= |Njury
» Adding New pathways
»NOx & Ozone
»Noise
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Development Steps

®» Open source in R language + Web based GUI
» Better integration with transport models
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Open Source Model In R & Shiny

syounkin / ITHIM

<> Code Issues 0

Pull requests 0 Wiki Pulse Gray

No description or website provided.

D 151 commits

¥ 2 branches

Branch: master ~

New pull request

E syounkin Version bumped to 0.1.1

mR

| inst

B man

B .Rbuildignore
E) .gitignore

[E) DESCRIPTION

E) NAMESPACE

Gj\v. Center for
% ClimateChange &Health

Created createl THIM() and minimized passing of region argu
Moved location of GBD file

Roxygen updated man and NAMESPACE files

Restructured directory to be an R package

Moved location of GBD file

Version bumped to 0.1.1

Roxygen updated man and NAMESPACE files

CEDAR

Centre for Diet and Actlivity Research

Q This organization

Working with your organization just got easier Take the tour
New customizable member priviieges, fine-grained feam permissions, and improved security

Pull requests Issues Gist + M-

The National Propensity to Cycle Tool

Team building the propensity fo cycle model and planning tool for the UK's Depariment for Transport

Tab00x@gmail.com

I Repositories People & Teams 2 Settings

Filters ~ - New reposil
ilters + New repository People G

pct Rodd Bt
Development of a 'Propensity to Cycle Tool
Updated 3 hours ago
Invite someone
pct-load AGS Script %0 {92

The scripts for building pct
Updated 18 hours ago

pet-shiny HTNL 2 p7
The Shiny map for Local Authorites

Updated 22 hours ago

pct-data HTL 0 o

Input data for pet-shiny, built using pet-load, for the Propensity to Cycle Tool (PCT)
Updated 8 days ago

www.pct.bike




Transport Model | Baseline Travel
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Integration with Transport

Models

ITHIM

Propensity
Adding Population Analysis
Details e.g. ethnicity &
non-travel PA L
Alternative
/ Scenarios \
Behaviour \
Transport Model
Scenarios
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Contact Information

Neill Maizlish, PhD, MPH

Center for Climate Change and Health
Public Health Institute, Oakland, CA

Neil. Maizlish@phi.org

James Woodcock, PhD, MSc

Center for Diet and Activity Research
University of Cambridge, UK

w745@medschl.cam.ac.uk
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Options Part 2
» Modelling the pathways

» Physical activity
» |njuries
» Ajr Pollution
» Data driven scenarios
®» Propensity & potential

» |[ntegration with transport models
» Current & planned California implementations
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