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Synopsis 
This editorial explores how transportation decision-making can better support public 
health objectives, including reduced crashes and pollution emissions, and more physical 
activity. Conventional transportation planning tends to overlook negative health impacts 
resulting from increased motor vehicle travel and potential health benefits from shifts to 
alternative modes. Raising the priority of health objectives supports planning reforms that 
result in a more balanced transportation system. Integrating health objectives into 
transportation planning may be a cost-effective way to improve public health. 
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Introduction 
Conventional public decision-making tends to be “reductionist,” that is, individual 
problems are assigned to a specialized organization with narrowly defined 
responsibilities.1 For example, transportation agencies are responsible for solving traffic 
problems and health agencies are responsible for improving public health. This approach 
can lead to agencies implementing solutions to problems within their mandate that 
exacerbate problems outside their mandate. By focusing on a narrow set of objectives 
planners tend to undervalue solutions that provide additional benefits. For example, a 
transportation agency may undervalue a congestion reduction strategy that increases 
nonmotorized travel by ignoring health benefits, while a public health agency may 
undervalue a program that increases walking and cycling, by ignoring congestion 
reduction benefits. 
 
Reductionist decision-making often causes transportation planners to overlook indirect 
health impacts. This editorial explores how transportation decisions affect public health, 
and how planning practices might change if transportation agencies gave greater 
consideration to public health objectives. 
 

Transportation Health Impacts 
Transportation planning decisions impact public health in three main ways: through traffic 
crashes, vehicle pollution and physical activity.2 Of the ten most common causes of death 
in the U.S., seven are affected by transportation in these three ways, as illustrated in Figure 
1.3 Figure 2 compares the ten main causes of Years of Potential Life Lost (YPLL), which 
takes into account age at death, and so ranks traffic crashes higher because they tend to kill 
younger people than illnesses associated with sedentary lifestyle and pollution. 
 
Figure 1 Ten Leading Causes of U.S. Deaths4 
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Figure 2 Ten Leading Causes of Years of Potential Life Lost5 

0

500,000

1,000,000

1,500,000

2,000,000

Mali
ga

nt 
ne

op
las

ms

Hea
rt D

ise
as

e

Moto
r V

eh
icl

e C
ras

he
s

Peri
na

tal
 P

eri
od

Othe
r U

nin
ten

tio
na

l In
jur

ies

Suic
ide

Hom
icid

e

Con
ge

nit
al 

Ano
mali

es
HIV

Cere
bro

va
sc

ula
r

Ye
ar

s 
of

 P
ot

en
tia

l L
ife

 L
os

e,
 1

99
8 

U
S

Sedentary Lifestyle
Air Pollution
Crashes
Not Transport Related

 
 
These three transportation-related health impacts are discussed individually below. 
 

Traffic Crashes 
Transportation professionals give considerable attention to traffic safety, but usually 
evaluate this risk per unit of vehicle travel (i.e., injuries and fatalities per hundred million 
vehicle-miles or -kilometers). Measured in this way, U.S. crash rates have declined by 
more than two thirds over the last four decades, indicating that current traffic safety 
strategies are successful and should be continued. But per capita vehicle mileage has 
more than doubled over the last forty years, which has largely offset the decline in per-
mile crash rates. When fatalities and injuries are measured per capita (e.g., per 10,000 
population) as with other public health risks, there has been relatively little improvement. 
Figure 3 compares these two different ways of measuring traffic crash risk. 
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Figure 3 U.S. Traffic Fatalities6 
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This figure illustrates traffic fatality trends over four decades. Per mile crash rates declined 

substantially, but per capita crash rates declined little despite significant traffic safety efforts. 
 
 
Many safety strategies were implemented during this period, including safer road and 
vehicle designs, improved vehicle occupant protection (seat belts, child seats, air bags, 
etc.), reductions in drunk driving, and improvements in emergency response and trauma 
care.7 Taking these factors into account, much greater casualty reductions should have 
been achieved. For example, the increase in seat belt use over this period, from close to 
zero in 1960 up to 75% in 2002, by itself should have reduced fatalities by about 34%, 
yet, per capita traffic deaths only declined by about 25%.8  
 
Traffic crashes continue to be the greatest single cause of death and disabilities for 
Americans in the 1-44 years of age.9 Although the U.S. has one of the lowest traffic 
fatality rates per vehicle-mile, it has one of the highest traffic fatality rates per capita. 
From this perspective, traffic safety continues to be a major problem, current safety 
efforts are ineffective, and new approaches are justified to improve road safety.  
 
When road risk is measured per vehicle-mile, increased mileage is not considered a risk 
factor and traffic reductions are not considered a safety strategy. From this perspective, 
an increase in total crashes is not a problem provided that there is a comparable increase 
in vehicle travel. By emphasizing per-mile crash rates, conventional transportation 
planning undervalues the potential safety benefits of strategies that reduce total vehicle 
mileage. 
 

Vehicle Pollution 
Vehicle pollution is a second category of transport-related health impacts. Motor vehicles 
produce a variety of air pollutants, including carbon monoxide, particulates, toxics and 
ozone precursors which contribute to a variety of diseases, including cancer, respiratory 
diseases and heart failure. The total health impacts of motor vehicle pollution are difficult 
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to calculate since there are so many different pollutants causing a variety of diseases, and 
most pollutants have other sources besides motor vehicles. The number of premature 
deaths from motor vehicle pollution appears to be similar in magnitude to the number of 
deaths resulting from traffic crashes,10,11  although the exact amount is difficult to 
determine, and as stated earlier, such deaths tend to involve older people than those killed 
in traffic crashes and so causes smaller reductions in Potential Years of Life Lost. 
 
It is common to hear claims that vehicle emissions have declined 90% or more due to 
vehicle emission control technologies such as electronic ignition and catalysts, but this is 
an exaggeration. Such declines only apply to certain tailpipe emissions measured by 
standard tests. Tests do not reflect real driving conditions (they underestimate out-of-tune 
engines and hard accelerations), and vehicles produce addition harmful emissions not 
measured in these tests, such as toxics and particulates from road dust, tires and break 
linings.12 Increased vehicle mileage has offset much of the reduction in per-mile 
emissions. Automobile emissions continue to be a major pollution source, and reductions 
in vehicle traffic can provide measurable respiratory health benefits.13 
 

Physical Activity and Fitness 
The third category of health impacts concerns the effects transportation policy has on 
physical fitness. Public health officials are increasingly alarmed at the reduction in 
physical activity among the general population and increases in diseases associated with a 
sedentary lifestyle.14 There are many ways to be physically active, but few are suitable 
for lifetime participation by the general population. Walking, running and cycling are 
practical ways to maintain fitness.15 Transportation planning decisions have a major 
effect on the amount of nonmotorized travel that occurs in a community.16  
 
Although it is difficult to predict how a particular transportation planning decision affects 
physical fitness, total impacts are likely to be large. Diseases associated with inadequate 
physical fitness cause an order of magnitude more deaths, and more potential years of life 
lost, than road crashes.17 Even modest reductions in these illnesses could provide 
significant health benefits.  
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Potential Solutions 
Mobility Management (also called Transportation Demand Management or TDM) refers 
to various strategies that encourage travelers to drive less and shift to other travel 
modes.18, 19 These include: 
•  Facility investment and design features that improve walking, cycling and public transit (e.g., 

improved sidewalks, crosswalks and paths, and roadway traffic calming). 

•  Programs to encourage use of alternative modes (such as walking, cycling, ridesharing, public 
transit and telework), such as employee trip reduction programs at worksites, and campus 
transportation management programs at colleges. 

•  Financial incentives such as road and parking pricing, pay-as-you-drive vehicle insurance, 
and Parking Cash Out, which reduce motor vehicle traffic. 

•  “Smart growth” land use policies (i.e., more compact, mixed, multi-modal land use patterns) 
that help create more accessible and walkable communities. 

 
 
Table 2 lists various categories of mobility management strategies. 
 
Table 2 Examples of Mobility Management Strategies20 

Improved 
Transport Choice 

Incentives to 
Shift Mode 

Land Use 
Management 

Policy and 
Institutional 

Reforms 

Programs and 
Program 
Support 

Address Security 
Concerns of Alternative 
Mode Users 

Alternative Work 
Schedules 

Bicycle Improvements 

Bike/Transit Integration 

Carsharing 

Guaranteed Ride Home 

Park & Ride 

Pedestrian Improvements 

Ridesharing 

Shuttle Services 

Taxi Service 
Improvements 

Telework 

Transit Improvements 

Bicycle and 
Pedestrian 
Encouragement 

Congestion Pricing 

Distance-Based 
Pricing 

Commuter 
Financial 
Incentives 

Fuel Tax Increases 

High Occupant 
Vehicle (HOV) 
Preference 

Pay-As-You-Drive 
Insurance 

Parking Pricing 

Road Pricing  

Vehicle Use 
Restrictions 

Car-Free Districts  

Clustered Land 
Use 

Location Efficient 
Development  

New Urbanism  

Parking 
Management  

Smart Growth 

Transit Oriented 
Development 
(TOD) 

Traffic Calming  

 

 

Car-Free 
Planning 

Comprehensive 
Transportation 
Market Reforms 

Institutional 
Reforms 

Least Cost 
Planning   

Regulatory 
Reform 

Access Management 

Campus 
Transportation 
Management 

Data Collection and 
Surveys 

Commute Trip 
Reduction 

Freight 
Transportation 
Management 

School Trip 
Management 

Special Event 
Management 

TDM Marketing 

TDM Programs 

Tourist Transport 
Management 
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Conventional transportation planning does not ignore mobility management, but tends to 
consider it a last resort for extreme urban traffic problems. It is not usually considered a 
safety or health strategy. When transportation agencies evaluate options for reducing 
congestion or crashes, mobility management strategies often rank low because their 
individual impacts appear modest, typically affecting just a few percent of total vehicle 
travel. But these impacts are cumulative. A comprehensive mobility management 
program that includes a complementary set of strategies can reduce vehicle traffic by 10-
30%, or even more.21 
 
Conventional transportation planning practices are biased in ways that encourage 
automobile use and undervalue mobility management strategies.22 For example, a major 
portion of transportation budgets are dedicated to road projects and cannot be used for 
public transit or nonmotorized facilities, and most zoning codes mandate generous 
amounts of parking at any new building or public facility. Similarly, current public 
policies tend to underpricing driving, motorists do not pay directly for many of the costs 
their vehicle use imposes on society.23, 24  
 
Although individually policies and planning practices that favor motor vehicle use may 
appear modest and justifiable, they tend to create automobile-dependent transportation 
systems and land use patterns that increase per capita driving and reduce nonmotorized 
travel, with negative health impacts.25 Put more positively, policy and planning reforms 
that correct transportation market distortions can provide health benefits, in addition to 
other economic, social and environmental benefits. Transportation professionals 
categorize such reforms as mobility management strategies. 
 

Comparing Transportation Objectives 
Figure 4 compares the estimated magnitude of various costs that automobile use imposes 
on society. It indicates that crash damages are the largest categories of these costs, due to 
the large number of people killed and injured in the prime of life, as well as associated 
property damages.26 As mentioned earlier, pollution probably cause a similar number of 
premature deaths, but these generally involve older people and so cause fewer years of 
potential life lost. The health costs of reduced physical activity due to reduced walking 
and cycling are difficult to quantify, but a plausible guess is that they are at least as great 
as the costs of air pollution, and may exceed crash costs. 
 
These cost estimates have important implications for transportation planning. They 
indicate that a congestion reduction strategy is probably not worthwhile if it causes even 
modest increases in crashes and pollution emissions, or reductions in nonmotorized 
travel. For example, if roadway capacity expansion reduces congestion costs by 10% but 
increases total crash costs by 2% due to additional vehicle travel and higher traffic 
speeds, it is probably not worthwhile overall since crash costs are approximately five 
times greater in magnitude than congestion costs, so a 1% increase in total crashes costs 
offsets a 5% reduction in total congestion costs.27 However, a congestion reduction 
strategy provides far greater total benefits if it causes even small reductions in crashes, 
pollution or sedentary lifestyles in a community.  
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Figure 4 Estimated Costs of Automobile Use in the U.S.28 

$0

$500

$1,000

$1,500

$2,000

$2,500

Cras
h D

am
ag

es

Non
-R

es
ide

nti
al 

Park
ing

Roa
dw

ay
 C

os
ts

Traf
fic

 C
on

ge
sti

on

Poll
uti

on

Roa
dw

ay
 La

nd
 V

alu
e

Fue
l E

xte
rna

liti
es

A
ve

ra
ge

 A
nn

ua
l C

os
t P

er
 V

eh
ic

le

 
This figure illustrates the estimated magnitude of various external costs of vehicle use. Crash 
damages are one of the largest costs, far greater than traffic congestion or pollution costs. 
 
 

Conclusions 
Transportation decisions have major impacts on public health through impacts on crash 
risk, pollution emissions and physical fitness. All three health risk tend to increase with 
motor vehicle use. Although mitigation strategies can reduce some negative health 
impacts, all else being equal increased motor vehicle travel and reduced nonmotorized 
travel tends to harm public health. 
 
Conventional transportation planning gives relatively little consideration to indirect 
health impacts caused by increased motor vehicle travel. As a result, planners tend to 
understate the health costs of decisions that favor automobile travel. Giving health a 
higher priority in transportation planning would increase emphasis on mobility 
management strategies, particularly those that increase nonmotorized travel. Many 
mobility management strategies are justified by direct economic benefits such as 
congestion reduction, facility cost savings and vehicle cost savings, and so can provide 
“free” health benefits. Integrating health objectives into transportation planning may be 
one of the most cost-effective ways to improve public health. 
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