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GAINS	
  IN	
  HEALTH	
  OFFSET	
  BY	
  LIFESTYLE	
  

reductions in smoking, high cholesterol and high blood 
pressure since 1988 have been offset by weight gain, 
diabetes, and pre-diabetes. 



Daily	
  energy	
  expenditures	
  of	
  hunter-­‐gatherers	
  same	
  
as	
  Westerners	
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Links land use and housing to transportation 

Region must show how it can house all the 
population in the next 30 years 

Preservation of open space and agricultural 
land 

Show how development pattern and 
transportation network can reduce greenhouse 
gases  



  
Plan	
  Bay	
  Area	
  to	
  achieve	
  a	
  

	
  
	
  
	
  	
  

CO2	
  reduc6on	
  per	
  capita	
  by	
  
2035	
  

 

 

15% 



 House	
  100%	
  of	
  
growth	
  without	
  
displacing	
  low	
  

income	
  
residents	
  by	
  

2035	
  
 

 



  
Projects 
analyzed


 

 

700 







Active Transportation Target 
Development 

Where does walking and cycling fit within the 
30 min/day of moderate to vigorous activity? 

No performance standards from the CDC 
Community Guide – insufficient evidence that 
transportation policies increase physical activity 

What is the expected increase in active 
transportation in 30 years? 

No metrics for 
active 
transportation 
 





Methodology of Evaluating Active 
Transportation 

Percent of active or inactive individuals  
 Projected Bay Area Population 

Active 
individuals from 

the project 
 

(Change in minutes/person/day) * (inactive population 62%)  

(Minutes to become active -30) 
% of Active 
Individuals 

 

* 







Physical Activity Benefits 

Coronary heart disease 
Type 2 diabetes 

D
em

en
tia

 

B
re

as
t c

an
ce

r 

Colon 
cancer Depression 









Transit projects that 
compete with 

bicycle trips can 
make people less 

active




Transit projects that 
have travel time 

savings make 
people more active




Limitations 
•  Travel models don’t capture all 

bike and pedestrian trips 
•  Land use changes as a result of 

transportation investments not 
captured 

•  Premature mortality benefit not 
quantified 

•  Other physical activity not 
considered 

 



How can this be applied? 

Individual projects evaluation 
 

WHO Health Economic 
Assessment Tool (HEAT) 



What’s	
  Next?	
  



Integrated 
Transportation 
Health Impact 
Model (ITHIM) 
 



Groundbreaking  Health Co-Benefits Research 

•  2009 London Study: health impacts of alternative strategies 
to reduce carbon dioxide emissions from transport. 

• Lower carbon emission motor vehicles/fuels 
•  Increased active travel  

•  Replacing urban car and motorcycle trips with  
walking or bicycling 

__________________	
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REDUCTIONS  
 

 
 
 
38% CO2 Emissions 

 

Shift from ten to thirty minutes/day 
of walking and bicycling 

Cardiovascular Disease 
Diabetes 
Breast Cancer 
Dementia 
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15%  
13% 
8% 

 



The ITHIM Model  Integrates Data on Health and Travel 

ITHIM 
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AcZve	
  Transport	
  	
  and	
  Low	
  Carbon	
  Driving	
  Scenarios	
  
1. Bay Area Benchmarks 

•  Scenario: All Bay Area cities achieve by 2035 the walking and biking 
levels of the 2009 Bay Area leaders (SF, Oakland, Palo Alto, Berkeley, 
Mtn. View, Rohnert Park, Morgan Hill) 

2. Replace short car trips with active transport 
•  Scenario: 1/2 of trips <1.5 miles walked and 1/2 of trips 1.5 to 5 miles 

bicycled 

3. Attaining Carbon and Physical Activity Goals 
•  Back cast the amount of active transport time and distance to reduce 

car VMT and increase active transport to optimum levels (no more than 
average commute time to work  ~25 minutes); land use and 
infrastructure exit to support changes 

4.  Low Carbon Driving 
•  Fuel efficiency increases, low carbon fuels and low/no emissions cars 

and light trucks become more widespread, but there are no changes in 
physical activity or driving patterns 



Comparative Risk Assessment 

Population Attributable Fraction 
 
How much would the disease/injury burden change 
if the risk factor were eliminated? 

Comparative Risk Assessment 
 
How much would the disease/injury burden 
change if exposure distribution were altered? 



Health Impacts of Active Transport Scenarios

Change	
  in	
  disease	
  

burden	
  
Change	
  in	
  premature	
  

deaths	
  

Cardiovascular	
  Dis.	
   6-­‐15%	
  	
   724-­‐1895*	
  

Diabetes 6-­‐15%	
   73-­‐189	
  

Depression 2-­‐6%	
   <2	
  

Demen6a 3-­‐10%	
   63-218 

Breast	
  cancer	
   2-­‐5%	
   15-­‐48	
  

Colon	
  Cancer	
   2-6% 17-53 

Road	
  traffic	
  crashes	
   10-­‐19%	
   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
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Summary	
  &	
  Conclusion	
  

A shift in active transport from 4.5 to 22 minutes/day: 
• Major reductions in chronic disease 
• Major public health impact 

•  $1.4-21.8 billion annual Bay Area health cost savings 
•  Adds about 9.5 months of life expectancy 

•  Injuries to pedestrians and bicyclists significant concern 
15% reductions in CO2 emissions 
Low carbon driving is not as important as physical activity for 
generating health co-benefits 
« Together,  low carbon driving and active transport can 
achieve California’s carbon reduction goals and optimize the 
health of the population 

                                               
 



Daily walking or 
cycling is essential to 

meet the 
recommended 

physical activity levels 
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