The Relationship Between
On-Road Wireless Phone Use
and Crashes

Note

The material contained herein is a working
document, currenily under revision, and as such
should not be disseminated.

This document has not yet undergone full, intemal
Agency review.

Please do not reproduce or distribute copies of
materials contained within this document.
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" Introduction

Ovaer the past 10 years thare has been considerable research and
comment on the nature and magnitude of the problems as well as the
benefits associated with cali phone use while driving. The various
positions, interpretations and perspectives expressad are often in
response o highly publicized studies. The conclusions from such studies
are often characlerizad as being definitive or applicable to the population
as a whole, and may sometimes serve as a basis for making policy
decisions. Close examination of these studies, however, sometimes
reveal shortcomings in terms of methodology, sampling, and
assumptions, which can restrict the comparability of findings and the
ability to generalize the results. These issues bear directly on our ability
to determine the magnitude of the problem, the costs and the benefits.
This document represents an update to NHTSA's 1997 report on the
subject, and s intended to highlight the enormous complexities that
surround this issue and to present what we currently know about the
relationship betwean on-road wireless phone use and traffic crashes.
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Presentation Outline

Definitions

- History at NHTSA

Questions — What Do We Need to Know?
The Technology

Legislation and Carporate Policies

Cell Phone Crashes —~ How They Happen
Hands-Free vs. Hand-Held

Sources of Data and Limitations
Estimating Fatalities

Strategies For Addressing the Issue
Summary & Conclusions
Recommendations
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What is Distraction?
Background

There is great variation in how the terms inattention
and distraction are defined and applied to issues
involving crash causation, driver behavior, driver
performance and driver error.

Use of these terms revolves around the particular
aspects of driving that are studied, the taxonomy of
driving that is used, and the nature of the data that is
avallable.

NHTSA has typically separated distraction out as a
component of inattention as a matter of convenience In
partitioning the data that It collects since the crash
records with which we deal best fit this strategy.

™
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What is Distraction? FEsE=

Distraction refers to the diversion of attention
away from the primary task of driving due to
other visual, cognitive, auditory or biomechanical
activitles.

. Atleast 25% of crashes are distraction related.

. Examples of sources of distraction include:

Animals Eating/Drinking Reading
Cell Phone Passengers Rubber-necking
Children Radio Smoking

- It is not necessary for such activities to resuit in adverse
consequences to be considered a distraction.
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Cell Phones: oS
Definition & Applicability

The issues discussed in the material that follows relate to all forms of
wireless communications that are typically usad for voice
communications, but may be usad for other functions as well (.., instant
maessaging, access o email). in an effort to simplify the language we
have elected to use the more familiar phrase “cell phone® throughout the
presentation. It should be noted, however, that the issues addressed
here are independent of the underlying technology, service or cairier and
apply {o all wireless devices (regardiess of protocol), and associated
systems that are capable of voice communications. [t should also be
hotad that because the demands of (he cell phone are similar to the
demands of other distracting activities, some consider it to be a surrogate
of other distractions and thus, many of the issues discussed may be
relevant to other devices not involving voice communications (e.g.,
navigation) as well as other non-technological distractions (e.g., eating).
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Abbreviated NHTSA History
1989-2003
(Cell Phones & Distraction)

+ 199~ NHT2A recelves first docurmeried Letier of Concern about the poteniial for cell phones

0 result In disivaction relaled motor vehicle

» 181 ~ Cursory review of motor vebicle crash deia reveals crashes dus to colt phone uss
= $982~ NHTSA inltintes coll phone salsty overview research program

« 1988 ~ NHTSA worporaies distactionicell phons data inio FARS and NASS

« 19T — NHTSA publishes report on. the issue of wireleas communications wiile driviag

+ 2000 - NHTSA holds Distraction Public Mesting, mernet Forum, and Subject Matier Expert

Workshop

. mmhnmmuu-mudeumwmmm

« 2001 — NHTSA Exscutive Director L. Robert Shellon presents lestimony before the

Swboommitius on Highwey and Transit, Commities on Traneportation and
musmmamﬁ-mmm

« 2081 - NHTSA publishes resulte of 2008 Motor Vehicle Occupant Salety Survey (MVOSS),

quastions on driver disiractions and cell phons uss

» 2001 — NHTIA publishes resulty of 2000 Natienal Occupant Protaction Uss Survey (NOPUS),

obeerved uee of kand-held call phones while driving

« 2002 = NHTSA conducts MVOSS, NOPUS, and Nallonat of Diniracied and
Survey Drowsy

and Bohaviors. Serveys Includs lasties related fo driver distraction
and celi phons use while driving

« 2003~ NHTSA inhilates distraction/cell rasearch National Advanced
- phons Pprogram on Dytvieg
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What Constitutes a Cell Phone SicpEEES
Problem Requiring Formal Action [~ 11

Whareas the specifics of such a determination are
vague, any formal action should be founded on a
valid and complete set of data and assoclated
analyses. Lacking such information, decisions must
be based on careful consideration of available data
and any actions must be evaluated as to
consequences.

It is clear that there are at least three fundamental
considerations that must be factored into determining
the nature and scope of any action. These include:

* The magnitude of the problem

» The costs and benefils of cell phone use from vehicles

* The risks assoclated with cell phone use while driving
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Primary Questions

« Whatls the magnitude of + What are the costs, and

the problem? what are benefits?
. Fataiities?
. Injuries? . Economic? . Family/Household?
, . Social Network? . Safety?
crashes? only - Community? . Congestion?
. Non-police reported - Personal? « Medical?
. crashes?
* What is the relative risk?
+ How do cell phone crashes compare with other distraction
related crashes?

« How do cell phone crashes compare with other crashes in
gaeneral?
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Can We Examine Costs
Relative to Benefits?

The difficuities in detemnining the costs and benefits of cell phone use
whiie driving have already been highlightad. Poiential costs along with
a host of potential benefits have been ilentified throughout the
iterature. Inherent in a series of notable analyses (Brookings Joint
Center for Regulatory Studies and Harvard Center for Risk Analysis) are
a number of assumptions that attemnpt to address a subset of thess
benefits and costs. Careful analysis of these assumptions and thelr
implications for the analyses associated with these efforts raise
significant questions as to the validity of the conclusions. Many of these
assumptions are “soft” In that there is no easy way to gauge the true
magnitude or monetary value for ihe elements discussed (e.g.,
convenience). Furthermore, the tendency to characterize a ban on cell
phones as “complets” may be viewed as unrealistic. Certainty
emergency calls would be permitted and any degree of restriction that
reduces calls from a moving vehicle does not imply that the calis would
not be made at all.
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Secondary Questions

« What is the nature of - What contribution

the problem? does exposure make
. Who? to risk?
. What? - Frequency of use’?
. When? - Duration of use?-
- Where? . Gat por it disance?
. perun nce
+ How? . Calls per trip?

mu—uwﬁa——-mm 13

Wireless Technology

Over the past 15 years wireless technology has undergone a
dramatic change in capability, architecture, and availability.

Tﬁisevofuﬁonhashadasignﬁcantimpactonin—vehideuseand
the potential risks associated with such use.

Unlike the situation for other in-vehicle distractions, the high rate of
change in cell phone technology, associated changes in usage,
and the uncertain influence of these factors on driver behavior and
performance, have made the determination of safety impact difficult
to assess, and contributes to the inherent instabilily of the available
distraction related crash data from year to year.

14




Some Specific Changes i
Wireless Technology

- Transition from fixedto . Lower service rates with
portable devices more free minutes
- Smaller, more portable . ppgnes with increased
size functionality
» Flip-phones . Voice messaging, short text
« - Hands-free dovices ~ messaging, electronic mal,
headsets, earpleces®, internet access,
and speakerphones addross/contact info,
- Some with voice dialing - Phones that can receive and
- Some with both voice disling transmit digital images
and voice command « PDA based phones
“Othar names inchuds Portable HF,

Enrsat,
EaWrap, EarLite, EarGlove, Esr Bud, & Esr Boom M

‘NP I Uns- Oy, Whng Enamniion b vabr IS 18

Advancing Technoldgy

"I_t’# a phone, it's a Web browser, it's a Paim]™*

Miokilla Fhomy

* from Federsl Covapuler Weok, Aprii 14, 2003
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Changes in Wireless Technolo
and Associated Risks

Many of the changes that have taken place suggest safer use (e.g.,
hands-free), but to the extent that conversation itseif contributes to
increased risk, and given the manner in which the different
architectures appear to be used, the expectations may not be valid.

However, these changes can reduce the risks associated with
certain actions or populations. For example hands-free, voice
dialing reduces manualivisuat demand and in so doing may reduce
the risks associated with manual operation of the cell phone while
driving. This is particularly important for older drivers.

Nevertheless, to the extent that improving usability will increase
in-vehicle use (exposure), any net safety benefit will be reduced
and may in fact, result in a decrease in overall safety.

‘NESTEA okownl U Ouly, Wiy Dooummens b Susboe V)

Dramatic Growth in
Cellular Subscribers

There has been remendous
growth in the number of €T, 209
cellular subscribers in the
United States since the
introduction of cellular phones
in 1983.

The greatest increase to date
occurred between 1998 and
2002, when the number of
subscribers more than At the current pace, there will be
doubled from over 60 million more than 150 million U.S.
subscribers in 1998 to over subscribers by the end of 2003.
137 million subscribers in :
2002. ¥
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Dramatic Growth in

Overall Use
The amount of celiular usage Totet Evionetd Wirstass bllnutos tnad, ADES:
in the United States has increased Svbecrivery (TIA, I00%
significantly in recent years. .
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Dramatic Growth in
Minutes of Use

The averags amount of time that
subscribers usa their cell phones
on & monthly basis has increased
from an estimated 140 minulas
per subscriber per month in 1098
to more than 350 minutes per
subscriber per month in 2002,

Overall, monthly use confinues to.
dlimb with increasing access to
affordable service, and the
maonthly average will likely exceed
400 minutes per subsaiber by the
end of 2003.

Eslimaing Avarnge Wirelsos ilinutes Used Por

vt over 12 manii geud divided Sy et Yokel eelireded
U.A subscribers, (CTIA, 2009

2. Sring with the ame 1908 CTIA murkat muvey, estmates of
tocal bifiebie calls and locl mincies of uss delis clude prapaid
mirntes and cells. (CTIA, 2009}

3. Tha simales of monihiy minuies of use ang based on
sulirmains of bilebls prapeid. local s raming minutes of use,
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Dramatic Growth in
Frequency of Use

On a menthly per subscriber
basis, this ransistes to an
increase from an estimated 47
local {including prepaid) and
roaming wireless calls per month
in 1899 to an estimated average
of more than 120 calls per
subscriber per month in 2002.

i
|
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Noles:

1, Estbewies darivad from CTIA dele.*?  Average monthly
calls calculsied Irom snnuel total ioca? Bnd romming culls
SVIERgME Ovar 12 moniie and dividad by annud ioiel
aalieraigd U.3. subecrihars. (CTIA, 2009

2 Siarng wilh e June 1900 CTIA el inatviey, sdlirwion
of local bisbla calle end local reinules of vas dels incude
prapaid minutes and calle. (CTIA. 2005

A m“dmluﬁnmnm
bilable prapid, locel and moswing calle.

n
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U.S. Subscribership
Total Population, States,

Metro

A quarterly online survey by Telephta, inc. and Harris interactive (l.e.,
Telephia Attitude and Behavior Survey) revealed that 53% of the total
U.S. population in major metropofitan areas subscribed to mobile
phone service in December of 2002, and confirmed that subscribership
rates in metropolitan areas are significantly greater than the statewide

estimates. %
City Subscription Rate Statewide Subecription Rate
Boston, Massachuselts: 63% Massachusetls: 51%
Affants, Georgla: 64% Georgia: 49%
- Raleigh, North Carolina: 85% North Carolina: 53%
Orlando, Florida: 85% Florida: 49%
St. Louis, Miesouri: 68% Migsowrd: 40%

Greenville, South Carolina; 71%
Washington, DC: 64%

South Carolina: 42%
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U.S. Mobile Phone Use
Young Adults, SMS messaging

« Resulls from 2002 quarterly Telephia surveys indicate the

following:

About 35% of young adults (ages 18-24) use their wireless service for
more than 500 minutes per month, compared to 20% of all users.

+ Use of SMS and other 2-way messaging services has increased from

12% in 2001 to 20% in 2002, ™
- 45% of

users combined. ®

- A 2000 study by market research firm Cahners In-Stat Group
predicted that the wireless market for young peopie ages 10
to 24 would experience tremendous growth, and suggested
that half of all teenagers will own of cell phone by 2004.54

Note: SMS refers 1o Shon Meessge Senvice mor commonly know ss inatant Messaging

including and the wireless internet, compared with 22% of all

Estimates of Exposure
While Driving in 2002

Percent of Daylight Driving Time Spent Uning a Cell Phone
202 NOPLISY

Number of Drivers Using Cell Phones During the Average
Daylight Moment aooz worus)

Dayfight Hours of Cell Phone Use While Driving Per Day
{dwrivad from 2002 HOPUS date)

7440,000 hours porday |

Daylight killes Driven Using a Cell Phorm Per Day
{desived from 2002 NOPUS dele)

243,800,000 miles per
dey

Trips While Taking incoming Cell Phone Calls Per Duy

Trips While Making Outgoing Celt Phone Calis Per Day
g-mwmm-mdmummmmnm

113,000,00C trips per day
111,000,000 frips per dey
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. Estimates of Exposure

While Dn'w'ag in 2002
Compared to Overall Wireless Phone Use

Totsl Hours of Wirsless Phons tise in 2002, alt wirsless use regardisss
of whether user was driving or not
(e ST 2003 die %

10;329,000:000 hrs for
2002

Total Hours of Wirsless Phone Use during Daylight (BAM-SPM), a8
wirsless uss regacdiess of whether user was driving or not

(Feces duts sxrmcied Som the University of Monires's 2001 spideminiogionl sy indicaite:

el -75% of all witelons callk wate mide betwaan SAM and SPAL ™ Agpurss 0t Tokt Hours.
of Wirsluss Fhone Use During Daylight Houss is 75% of Tolal Hours of Wirgless Phans Use in

7.748,700,000 hrs duing
dayight for 2002

Total Hours of Daylight (SAM-SPM) Wiceless Call Phone Use Per
Day, all wireleas use ingarilans of whether usar was driving or not

(Tokl Hours of Deyiight (BAM-SPM) Winsless Call Pnons Use Par Dty is svarage of Tolal Howrs
of Wirsieas Phane Use during Derylight (SAM-0PM) over 308 deys.)

21,200,000 hours per day ||
T for2002

Daylight Hours of Cell Phona Uss While Driving Per Day
{Sram previous side)

7,440,000 houss per day

How Much Daylight Wireless Phone Use Takes Piace While Users
Are Driving?

{Daylight Hours of Calt Phons Uss While Drving Per Day) dhided by (Toel Houes of Deylght
mrﬁﬂmmnm.dﬂuuwumwm
g o

= 7,440,008 hra pete dity ust whils driving / 24,200,000 hrs por dery tolel uas
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Legislative Update:
Public Opinion

Surveys of public opinion confirm the driving public's concemn
over the safety of using cell phones while driving and
willingness to accept some restrictions. However, there are
clear differences in the opinions of users and non-users. For
example, data from a 2002 national survey* indicate that:

- 88% of all drivers support increassd public awareness of the risks of

wiraless phone use while driving.

+ 57% of all drivers supports a ban on all wireless phons use while a
car Is moving (except for 811 calls). About one-fourth of drivers who
use cell phones support such a ban compared to 69% of drivers

who do not use cell phones.

» 62% support increasad finea for traffic violations involving cell phone
use. About 40% of drivers who use cell phones support such fines
compared to about 70% of drivers who do not use cell phones.

WISTEA bt Gt Tonbuer (T}
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Legislative Update:
State Activity

» NYis the only state to restrict use of hand-hefd phones while driving by
general public.
» On May 29, 2003, the Califomia State Assembly voted in favor of
that would prohiblit the use of hand-held cell phones while
driving, and that legisiation is currently being considered by the State
Senate.
» Several local jurisdictions have also restricted hand-held cell phone use

s Several states have restricted use of cefl phones by novice drivers
and/or school bus operators.

+ Several states have established task forces and/or have set up special
data collsction activities on this issue.

+ A faw stales have prohibited local restrictions.

» Mara than 30 states have considered legisiation on the Issue in the last
yoar.

Legislative Update:
States Restricting Novice Drivers &
School Bus Operators

« New Jersey enacted legislation in 2002 that prohibits the
holder of a driver examination permit from using any
interactive wireless device while oparating a motor vehicle,
with emergency use exceptions.

- Maine enacted legislation in 2003 that requires persons
under 21 to obtain an instnuction permit and receive
education and training prior to obtaining a driver’s license.
This legislation also prohibits drivers with only an instruction
permit from using a mobile telephone while driving.

» Arkansas, lllinois, Massachusetts, New Jersey, Rhode
Isiand, and Tennessee have enacted legislation that
prohibits the use of celt phones while operating a school
bus.
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Legislative Update: :
Acﬁvgy in Other Countries e

At least 42 countries restrict or prohibit use of cell phones and other wireless
technology in motor vehicles, and several more are considering legisintion.

isranl, Portugal and Singapore prohibit all mobile phone use while driving,
Countries that prohibit the use of hand-held mobile phones while driving:

Austrelia Croach Rap. india (New Delhl} Kemm Russls Taiwan

Auptria Danmeic rband. Malaysia Slovek Rep.  Thalland

Beigium Eqgypt © lgle of Man Nelheriands  Siovenis Turkey

Brazht Germany haly Norvary SouthAffdca  Turkmenistan

Conada Gooscs: South Korea  Zimbabwe:
Japan Philippines

Canncin Polend

e HongKong  Jarmey Spain

Chile Hungery Jorden Romenis Switzeviand

Drivers In France and Unied Kingdom may use cell phones but can be fined
if involved in crash whils using the phone. Drivers in United Kingdom and
mwmmmmnmmmmmmm
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L'egislative Update:
Laws in Japan

Japan banned drivers from using hand-heid cell phones and
discouraged uss of hands free phones while in the ¢carin
November, 1999.
- Advertisement of hanvds-free devices as a solution o distraction is
discouraged.
- Reported cell phone-reigied crashes before and after insStution of ban

6 months Bafors Law | 8 months Afer Law Decrsass
Enachrent Enaciment
Number of 1473 Shg 893 (-50.8%)
Crashes
Deaths 12 7 5 (41.7%)
injuries 2474 o468 1,328 (-61.1%)

* Decrease in reported crashes may be due to reduction in use, greater care
when using, and (or) fallure o admit a2 phone was being used.

MICTEA. tevnal Une Oy, Wi Dot i Boivar- (5T
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Corporate Issues

Wireless communication is ificreasingly being applied
in the corporate environment to improve productivity
and sfficiency. Such utilization has sometimes
resuited in crashes where drivers were confirmed to be
using a cell phone at the time of the crash. The
resuiting lawsuits have heightened corporate
awareness of the potential liability whether the driver
was using the phone for business or personal reasons.
in some cases the corporate response resulted in
formal policies regarding the use of cell phone while on
company time or while using a company vehicle.

H

Corporate Views

» Wilkes Artis, Washington DC-based law firm {2001) 72

« "Our policy is that personnel are not to conduct business

while using cell phones, unless they pull over and stop
or use a hands-free device.”

» U.S. Cellular Co. (2002) 73
- From the company’s cell phone policy statement:
“Stopping on the side of the road is not acceptable. Itis
encouraged that associates exit the roadway and find a
proper parking space prior to using their cellular phone.”
- Mandates hands-free equipment for employees who
drive on company business.




Corporate Views

. State Farm Insurance Co. (2002) 73
. "Since using a cellular phone, two-way radio or wireless

device may become a distraction while driving, using any
of these devices is discouraged when the car is in
motion. If it is absolutely necessary to us one of these
devices while driving, the vehicle should be equipped
with equipment that allows the individual's hands to
remain on the steering wheel.”

- Fammers Insurance Group (2000) 1¢

- “While Farmers Insurance Group promotes the idea of
drivers camrying a cell phone while in their car in case of
emergencies, we don't recommend people use a phone

while they are driving.”

NETAA kel Yoy Gy, W-niiing oo S Boviar (VDY

GSA (2002)

- Recommended policy (FMR Bulletin B-2 58) on the
use of wireless phones while driving motor vebhicles
owned or leased by the Federal Government.
Federal agencies should:

- Discourage the use of hand-held wireless phones by a
driver while operating motor vehicles owned or leased by
the Federal govemment.

. Provide a portable hands-free accessory and/or hands-
free car kit for government owned wireless phones.

- Educate employees on driving safely while using hands-
free wireless phones.

DEOETIRA il Utia Oollys, Wonibig, o By Wrsiis (PB) b
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Industry Guidelines

« CTIA’S “Guide to Safe and Responsible Wireiess Phone

Usella

1. Get to know your phone and its features, such as speed dial and redial,

2 When avaliable, use a hands froe device.

3. Posifion your phona within easy reach.

4. Let ihe parson you are speaking 10 know you are driving: if necessary,
suspend the call in heavy traffic or hazardous weather conditions.

5 Do noltake noles or 100k 6 horié numbers while driving. :

a. Dial sensibly and assess the traffic; ¥ possible, place calls when you are
not moving or before puling into trafic.

7. Do not engage in stressful or emotional conversations that may divert your
attention from the road.

s, Dial 9-1-1 10 report serious emergencies -it's free from your wireless
phonet

o. Use your phona to help others in emergencies. )
10, Call roadside assistance or a special non-emergency wireless number
when necessary. s

How Do Cell Phones Contrib
to Crash Causation?

. Ro;riaw of cell phone related crashes provides insight
into how driver actions and responses assoclated with
ceoll phone use lead to crashes.

- For simplicity we identify four categories of distraction:
= Visuat - e.g., Looking away from road io dial a number
- Biomechanical (manual) - e.g., Manipulating a device
» Cognitive — e.g., Lost in conversation or thought
. Auditory — e.g., Startled by ringing phone
- These forms of distraction may occur independent of
one another or in combination depending upon the

speclfic activity {e.g., trying to remember a number,
looking at a phone, dialing the number).

FINTA, Retvagl W Oy, Wil Py iy R (P}
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- Some Factors Influencin

Crash Risk

The relationship of these factors to the risk of a crash
while using a cell phone is very complex as illustrated in
the diagram that follows.

Individual differences {e.g., in skill, abilities, experience,
personality)

Leaming / Behavioral Adaptation

Device demand

Context (e.g., traffic, weather, roadway)

Wilingness to engage

Percelved urgency

Driver state (e.g., emotional, sick, drugs)

Other concurrent distracting activities

Exposure {duration, frequency)

n

PRFTRA ot Lins Couly, 'Wodling Eievimevet fn Ratelnte- ()

QRASH’D“METEQ
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Factors Influencing
Crash Risk

- Individual Differences

Individual factors such as skills and abilities, experience,
risk taking, and aggressiveness can significantly
influence the potential for a driver to be involved in a cell
phone related crash. Driver decisions about willingness
to use and conditions of use are a key to understanding
how these factors influence risk.

T v e Oy, Wi By Mt () »

Factors Influencing
Crash Risk

. Learning / Behavioral Adaptation

An analysis of crash data revesis that drivers of new vehicles are at
increased risk of a crash for some period of time. As they gain
experience with the vehicle, this risk is reduced. Likewise, drivers who
use new technologies may, over time, develop techniques for
adjusting their behavior to improve usability and efficlency. It is the
increased confidence that it safe o use a particutar technology that
can get drivers into troubla. This behaviora! adaptatfon may take the
form of complacency, may restilt in increased use, and may extend
the driving conditions (context) in which the device is used (e.g., in
heavy traffic rather than just light traffic). Since most distraction
related crashes occur when a distracted driver encounters an
unanticipated event, any increase in exposure (i.e., frequency,
duration or context) may uitimately place the driver at greater risk.

SCTIA Rt U Ol Wentblagy P S Bavpr (LT 40
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Factors Influencing
Crash Risk

" . Device Demand

Device demand is determined by a large number of
device design features (e.g., legibility, button size,
display size, color) that determine the degree of (e.g.,

- how difficult it is to read a display), and nature of (e.g.,
requiring visual attention) distraction.

Factors Influencing
Crash Risk

- Context

Context refers to the conditions that exist at the time of
distraction. These include, for example, traffic
conditions, time of day, weather, roadway type/
characteristics, and visibility. Context can have a
significant impact on the willingness of a driver to
engage in distracting activities and hence, on the risk of
engaging.

MRS, Snpousa Rion-Coulp, Wiy Dt s Roobuny {3}
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Factors Influencing
Crash Risk

- Willingness to Engage

The willingness of a driver to use a particular device is
closely related to the demands of the device, the context
of the driving situation (e.g., traffic and weather
‘conditions), the urgency of the task, and driver. . ..
characteristics. For example, there may be situations
and contexts when a driver is willing to answer an
incoming call, and other situations when he or she is not.

ST Akt U Ly, Wit Bvstutivnt i Puwboee 100

Factors Influencing
Crash Risk

- Perceived Urgency

Urgency refers to the motivation of the driver to engage
in a distracting activity. Thus, drivers may not nommally
carry out a task under certain circumstances, but will if
there is a perceived urgency (e.g., running late and there
is a need to notify someone, a need to adjust a mirror for
better visibility under adverse conditions, need to answer
a call or make a call for business deadline).

MAPAA Sunmnd U Ol Wasiing Divwmmmnt e Brvia (T3




Factors Influencing
Crash Risk

» Driver State

The state or condition of the driver at any given time
(e.g., drowsiness, emotional) can have a significant
influence on the risks associated with operating a
device. These effects may simply be in terms of
degrading performance further, influencing willingness to
engage, or influencing driver judgment. Some of these
effects may be transient (e.g., emotional call) or
continuous (effects of a drug).

l‘u\--m-o-bﬁuyn.—hwm

Factors Influencing
Crash Risk

= Other Concurrent Distracting Activities

Other concurrent distracting activities refer to concurrent
performance of multiple distracting activities that divert
the driver’s attention from the road. For example, the
driver may be concurrently talking on the phone and
eating while driving, sometimes leaving both hands off of
the wheel. Concurrent activities while driving can have a
significant impact on risk.

ML ol ot Onlp, Pty Pnsrmmasa v Rorvioes {107




Factors Influencing
Crash Risk

« Exposure

Exposure refers to the frequency and duration of
involvement with a distraction, whether it be visual,
cognitive, auditory, manual, or some combination
differences, device demand, context, willingness to
engage and urgency that determines the degree of risk
associated with a particular activity.

Factors Influencing Crash Risk
Transactional Risk vs. Exposure

Each task (transaction; e.g., dialing 2 phone, talking
on a phone, adjusting the volume) associated with
an activity (e.g., using a phone) is also associated
with some degree of risk based on the demands of
that task. This risk is further influenced by the
duration and frequency with which we engage in the
task. While some tasks may produce less demand
than others, their greater frequency and duration of
use may result in greater overall risk. For example,
dlaling a phone vs. conversation.
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| What Is a Hands-free Phone

The sensitivity of driver behavior and performance to device demands has
already been highlighted. In the case of hands-free phones in particular,
this is a potentially significant issue since not all hands-free phones are
created equal, taking into account the specific features of the phone, the
accassorias used and manner in which the "system” 18 used. Generally
these differences are associated with the degres io which the phane must
ba manipulated {e.g., {0 dial, open), the method of communications (e.g.,
speaker/mic vs. earphona/mic), the nature of the connection (e.g., wired
vs. wireleas), the location of the phone (e.g., cradie va. on driver), whether
the phone has a voice command capability (e.g., "dial 555-55557), and
whan the “systam” is set up (e.g., vehicie moving or stationary). Sincs the
distribution and manner of use of thess different system architectures is
unknown, they are considered in aggregate as “hands-free” phones in the
discussion that follows. Thus, any phone that does not require the driver to
hold the phone for dialing or corrversation is considered “hands-free.”

IETIA Smtand Liar Gy, oty Dt bt Rirelow T8

Hands-Free vs. Hand-Held

Over the past several years thers has been tacit acceptability of hands-
free phones for mobile use by stats (through legisiation) and federal
{GSA) authorities. That hands-free phones are somshow safe or safer
has been promoted by elements of the wireless industry for some time
{"hands-free lets you keep your hands on the wheel and eyes on the
road®). |t appears that this is generally believed by users as reflected by
the growing use of hand-free devices. Nevertheless, this expectation
does not appear to be supported by either experimental or
epidemiological research, both of which indicate kttie if any difference
batween the architectures in terms of risk or safety relevant behavior and
performance. This is not to say that hands-free and hand-held devices
adversely influence driving in the same way, but rather that beyond the
common cognitive demand of conversation itself, the use of each
architecture may be associatad with unique attributes that have the
potential to increasa crash risk, The following slides summarize empirical
evidence suggesting the lack of dear distinction in risk associated with
the two architectures.

50
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Hands-Free vs. Hand-Held

» Studies that compared Hands-free (HF) and Hand-
held (HH) phones found that both architectures
resulted in:

. Delayed reaction times 12 15 24.29, 38, 50, 75
» Missed events 20. %0
. Speed variations 2¢

st

Hands-Free vs. Hand-Hel

+ Studles have shown that the cognitive aspects of
conversation seem to be the greater source of
distraction (regardless of HH or HF):

. Delayed reaction times 12 15. 24,29, 38,50

. Missed events 0. 50

. Reduced situation awareness ¥ Thesae refer to the same
: : general phenomenon

- Namowing of visual field 25.40.48 bet reflect the teeminos

- Reduced visual scanning 10. 3 of the reporting authors.

- inattention blindness 49

. Higher subjective mental workload 4. 33.58

MRTEA ol Uar-Oully; Walling Sumuments Rusiow {305)
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Hands-Free Is Not Risk Free

Complicating the issue is the lack of clear understanding of how these
hands-free and hand-heid devices are used in the real world. For example,
it Is not at all clear that drivers using hands-fres phones drive with both
hands on the whesl or atiend more to the road, nor can It be said that they
always usa tha phone in a hands-free mode while driving. As will be seen
later, this latter point Is supported by survey data. Simitarfy, while the act of
dialing with a hand-held may ptace a driver at greater risk, a hands-free
phone on the console may actually requins more visual attention where
manual dialing is used. In addition, there is svidence that hands-free calis
are longer than hand-held calls, which would increase exposure and henca
risk. Finally, use of hande-free phones may involve using an earpiece.
Drivers have been observed puiting on these devices while driving, an
aciivity that can require two hands and would dearly increase the risk of
crash. Survey data specifically indicates that one In five headset/earpiece
users place the headset on while driving (2003 MVOSS ). Clearly, hands-
free is not risk free.

Mol 2003 MVOSS dols i prelminary. FATIA Jawand Uan-Cnly, Wimbiog Ulmampenss b S {1508

Sources of Information and Data on
Cell Phone Use, Consequences of
Use, and Association with Crashes

o Anecdotal

e Survey and Focus Group Data
« Experimental Research

¢ Crash Data

+ Cost-Benefit and Risk Analyses
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Cell Phone Use, Consequences of

Sources of information and Data
Use, and Association with Crashes

+ Anecdotal

» Survey and Focus Group Data
¢ Experimental Research

o Crash Data

o Cost-Benefit and Risk Analyses

55

§

Sources of | SHEES\

Anecdotal Information =tz
Media reports and articles
Letters to NHTSA

» Various internet sources

- Discussions with researchers and
conversations with callers to NHTSA

Noted observations and interview comments
from researchers

Observations from law enforcement officers
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Anecdotal Information
Some of What We Have Learned

Drivers will not readily admit to being
distracted.

There are differences In the willingness of
drivers to report different distractions; they
may be more willing to admit to one form of
distraction rather than another.

Many cell phone users gesture with their free
hand when they speak, sometimes leaving no
hands on the wheel for short periods of time.

)

Anecdotal Information S5T:
Some of What We Have Learned ===

Cell phone drivers are percelived to drive like
intoxicated drivers (e.g., slow speed, excessive, and
slow lane motion, reduced situational awareness).

« Other drivers are involved In crashes caused by cell
phone users who themselves are not involved.

+ Anecdotal data, not uniike survey data, reveal that the
public Is very concemned about this problem behavior.
They have witnessed or experienced the adverse
effects and were concerned enough to pass that
information along to the media, police or NHTSA.

pren o 58
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Examples from the Medi%

. 2002 - An Arkansas woman talking on a cell phone was
killed after driving into the path of an Amtrak train.

« 2001 - Supermodel Niki Taylor was critically injured in
a crash that resulted when her driver lost vehicle
control while reaching for a rlnglng cell phono

- 2000 - A Virginia attorney conducting buslnm using
cell phone while driving struck and killed a teenage girl.

= 1999 — An investment firm employee ran a red light
while searching for dropped cell phone and struck a
motorcyclist.

Cell Phone Use, Consequences of

Sources of information and Data o
Use, and Association with Crashes

« Anécdotal

+ Survey and Focus Group Data
» Experimental Research

» Crash Data

o Cost-Benefit and Risk Analyses
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| Survey Data

» NHTSA-sponsored surveys
. Bi-Annual Motor Vehicle Occupant Safety Survey (MVOSS) & 2
. 2002 National Survey of Distracted and Drowsy Driving Atitudes
and Behaviors *
» NHTSA-sponsored Focus Groups
. VTTi Stidy 20029
» Other independent surveys
- North Carolina Statewide Survey 2002 .9
. Monirea Study 2000 %
. CTIA market survey 4
. Other Public Opinion Surveys 18 %.5471

61

Survey Data: . FEsEES
User Characteristics ===

» The following are estimates based on several
surveys and do not reflect the full ranges of
values reported.

. About two-thirds of drivers have cell phones.

. Over half with phones keep phones on for all trips, and
two-thirds for most or all trips.

. About three-fourths of those with phones report having -
used phones while driving; this transiates to about one-
third to one-half of all drivers.

. About one quarter of those with phones report never
tatking on phones while drivmg

NP Rt i O, iorling, Bummmnt ke Rries (P95
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Survey Data:

Phone Use & Driving
Average Duration of Calls
Or Daily Talk Time While Driving
- CTIA®

. length of average local cellular call in 2002 was 2.73 min
{compared with average of 2.74 min in 2001)

- 2002 National Survey of Distracted and Drowsy | -

Driving Attitudes and Behaviors 44
- Mean 4.5 minutes per call while driving
« North Carolina Statewide Survey 2002 5t

» Mean 14.5 min per day while driving
{Median = Mode = 5 min per day while driving)

Note: MVOSS duta o pralirrinery A i, Wil et R0 6
Survey Data:
Phone Use & Driving, Monthly vs.
Daily Use
-- 1999 PClApoll?® = . North Carolina
. 10%noMONTHLYuse ~ Statewide Survey
+ 40% less than 10 min 20?824% a6 than one
ggr%Mm'dmw-ao i min per DAY
viete MINPSr | 29.6% said 1-4 min per
VoA Da
: . Day
+ 30% said 30 min or . 20% said 5-9 min per
more per Month Day
. 32% said 10 or more
min per Day

1
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Survey Data: S
Phone Use & Driving ===

Answering the Phone

« NHTSA 2003 Motor Vehicle Occupant Safety
Survey (MVOSS) 3¢

. Of drivers who report having a wireless phone tumed on
____g_t_ least some of the time when they drive =
-mdsorepoﬂmatmaymﬁmanhmmmcallwhae
g
— 31% report that they usuafly answer the cail
~ Less than 10% report that they never answer the incoming call

while driving
Notes: it is not clear what proportion of drivers have wolcemail as an option.
MVOSS deta is prefiminery.
JONTRA el Uy Oy, Wikl Do o Povion ) &
Survey Data:
Phone Use While Driving
per Trip Use
« NHTSA MVOSS, 20033 . NHTSA Distracted Driving
23% report they never talk Survey 2002 4
onphonewmﬁdfm . 58% report they rarely or never
- 47% report they talk on make oulgoing calls
phone for less than half of «  18% report they make cails on
trips one-quarter of trips per week (5-
» Nearly 16% report they talk 6 trips per week)
on phone for half of trips . 10% report they make calis on
«  13% report they talk on one-half of {rips {11 trips per
phone for most or all trips. week)
- 13% report they make calis on
three-fourths or more trips (20~
30 trips per week)

Noke: 2063 MVOSY data le pralivinery &
T dntapnd Uk Oulys, " siing Daomues s Ao (F09)
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Survey Data:
Phone Use & Driving

Calls per Day

« About one-haif of cell phone

users surveyed in the North
Carolina Statewide Swrvey in

calls while driving. e i edad

24.5% reported making none or e
almost no dally outgoing cails [P b e B Pt ot ey
while driving.

34.9% reported answering none {Source: Stuits et al., 2003)
or almost no dally incoming calls

Survey Data:
Phone Use & Driving - Trends

Estinatod Mversge Calle par Woak YWhile Driviag

e

Parcaninge
oBABRE

Riniok itemm]

{Sources: Labsrga-Nadesy, of 3l., 2001; Siatie, of al, 2003; Stuits, 2003}

«  Canadian survey data, collected in 2000, indicate that drivers ars more

likely to make and racetva fewer (<6) calls weekiy. Data for drivers In
North Carolina, collected In 2002, Indicate that more drivers are making
and recaiving more calls, 3.51. 8

The data also indicate that males are more likely to make more calls
while driving than fomales. o
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Survey Data:
Hand-Held vs. Hands-Free

- For drivers who reported usually carrying a wireless
phone in the vehicle:
. The 2000 NHTSA MVOSS * data showed that:
— Hand-heid phone use rate was about 73%
- Hande-free phone use rate was about 22%

.« For drivers who reported talking on the phone while

driving:
. The 2002 North Caroling Statewide Survay 5 suggested that the
hand-held usage rate is about 72%

» The NHTSA 2002 Distracted Driving Survey 4 and the NHTSA 2003
MVOSS % data showed that:

- Hand-held phone usa rute is betwean 60-83%
— Hends-free phone use rate is between 34-38%

Nola: 2003 MVOSS dai I preliminery
JCES A Vi oty ¥/ Dt b ek £

Survey Data: B
Use of Hands-Free Systems s

« Survey data also indicate that

Survey data show that about
two-thirds of drivers who
“usually” use hands-free
systemns report use of a headset
or earpiece. 51,3

femele users are more likely to
use the headset or earplece,
whereas male users are more ey
Ekely than the females to use the Praiaten
speakerphone featurs, 5. % o ey |

MNols: 2003 MVOSE deim ls prelivinery
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Survey Data:

Frequency of Use - Hands-Free Systems

Survey data indicate that

only one-third to one-half of
hands-free system users
report aiways using the
hands-free system. This
suggests that the number of

" hand-Hekd phone users on

the road is actually greater
than that observed (e.g.,
NOPUS) and includes some
portion of the hands-free
users who also sometimes
use their phones in a hand-
held mode. 5t.»

AR Hunie-Pom \han, Nt AtV Fovn Unite, MHESS:
Caton Seatwadsly Bueoy 3000 L 2

[ B s PR oo s Toia)

PR el Ko Oy, Wity

Notex 2003 MYOSS diis i prafiminary

Survey Data:

Do People Pull Off Road

To Use The Phone?

Statewide 2002 survey of

drivers revealed that more
than one-half of cell phone
users raport that they
rarely or never pull off the
road to use the phone. 5

Only one in ten drivers
always pulls off the road to
use the phone.

|

Ciall Phany Usaos Rt Nos Oliswy Viay Pyl O

Ryod ta- Y ihe Mne

e Mmly  Semites  Usaly  Awagw
Powgmmay
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Survey Data:
Where Do People Dial A Number?

= NHTSA 2003 MVOSS data show
that about one-third of drivers who
reported using a cell phone on at
least some trips also reportad a
tendency ta dial phone numbers
while driving,

+ The male drivers were more likely
to dial whie driving,

likely to dial white temporarily
stopped, though they were equally
likety to dial after pulling over to
stop. _

Tn de you dint & nowbert
A Coll Pivons Ussmrn v, Male v Frinals Usors

4

Survey Data:
When Do People Place The
Headset/Earpiece On For Use?

- According to the NHTSA
2003 MVOSS data, four
out of five hands-free
users of a headset/
earplece report that they
place the device on prior
to driving or whon

stopped temporarily. 2

- But one out of five users
reported that they do this
while driving.

Whan e hende-dbe soues ploas thalr hosdoste o
warplscant

4
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Survey Data:
Reported Reasons For Calls While
Driving

Recent survey data (Nc m, GA ™) show:
- 6-10% reported work use

only use while driving. Pasan e e ek e
. 40-54% of celi phone -
users reported a -
combination of personal ! -
and work calls while »
dﬂ\“ing. * N Parvoral U a-::::u A Wark Cally
» 34-53% of cell phone Nekns o1 e
users I’GpOﬂﬁd m‘ [ Crving Shatenits Doy JUCE mPansh Maie Pt 300E]
use only while driving.
- - - 7
Survey Data:
Reports Of Real Problems
W/ Vehicle Control

~« In 2000, more than 22% of male and 22% of female cell
phone users in the Montreal study reported having
experienced difficulty staying in their lane when using a
phone while driving at some time in the last 24 months. 3

» In 2003, more than 10% of drivers polled in the NHTSA
MVOSS reported having had to take sudden quick action to
avoid another vehicle or to avoid some object at some time
in the past 12 months when talking on the phone while
driving, and about 4% have had to act quickly to move back
onto the roadway at some time in the past 12 months. %

Nole: 2003 MVOSS deta is prelmingy s
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Survey Data:

Reports Of Close Calls
Or Near Misses

= In 2000, more than 40% of drivers polled by
Farmers Insurance reported having experienced a
close call or near miss situation at some time with
another driver who was using a cell phone. ¢

« 12000, about 6% of male and 4% of femate
drivers, respectively, in the Montreal study reported
having experienced a close call or near miss

situation at some time when they were using the
phone while driving. %

MNTEA Ml War Guls, Prrhiing Doommant is Zoviewr (M} 77

Survey Data:

Other Messaging Features and
Functions While Driving

- NHTSA 2003 MVOSS data % show that drivers
who usually have a wireless phone of some

type in the vehicle report also having access to
additional phone features that include:

Voice Mail (75%) Address/Phone Book (20.9%)

Intemet Access (28%) Short Messaging (23%)
E-mail (20.9%)

Hode: 2003 MVOSS dels le prefiminary »
. HINTIA Bubmaf i ooty Wi Dt b Pvdaer (00T
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Limitations of Survey Data

Many of the lessons leamed from ariecdotal data apply to
survey data.

Whereas much data is available, there are significant
variations in the manner in which the data is collected and
reported.

~ For example, multiplé surveys ask about frequency with-which
driver uses phone while driving. Question has been asked in
terms of: daily use, weekly use, per trip use, percentage of trip
use, often vs. rarely, calls per day, calis per week, calls per
trip, and so on. :

This makes data comparison difficuit and limits the ability to
draw definitive conclusions on exposure and relative risk.

N . ”

Limitations of Survey Data %&l@}

Survey data is subjective, and is vulnerable to a multitude
of factors that contribute to inconsistencies in recalled data.
As a result these data may not be completely refiable. For
example:
The excitement that resuits from & coliision may cause a driver to
forget what distracted him/her just prior to the collision.
A driver may want to hide the true reason for his/her distraction prior
to a collision to avoid consegquences.
- A driver may not realize the relationship between what distracted
himvher and the resulting coliision, so he/she does not know to report
#tin the survey.
A driver may have difficulty recaliing exact details of crash from
several years past.

MTEA S thes O, Weathing Duvosmmwat e Susloms FA7%
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Sources of Information and Data on
Cell Phone Use, Consequences of
Use, and Assoclation with Crashes

o Anecdotal
o Survey and Focus Group Data

+ Experimental Research

e Crash Data
o Cost-Benefit and Risk Analyses

FOITOA bntoan o Ouly, Wi Dot rsiow (P8 81

Experimental Research

.« Large body of independent and NHTSA-

sponsored studies (dozens of studies since the
early 1990s) directed at issues associated with
cell phone use while driving and traffic safety

+ In the laboratory

. Using driving simulators

« On-the-road research (controlled and naturalistic)

. Observational research such as NHTSA's National
Occupant Protection Use Survey (NOPUS)

DEITEA hapmad Uis: Dully, Wonling Py Iy fowive-DV0Y
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Prominent Driver Performance Effecls:
Experimental Research Findings

» Namowing of visual fleld or “tunnel vision® 26 40,48

» Failure to process visual information despite fixations
“inattention blindness™4® -

- Delayed reactions to traffic events 12 1% 24, 28, 38, 50
- Failure to respond to events or targets 0. %
- Delayed braking and more intense braking %28

. Reduced lane position stabllity (e.g., lane excursions) 7.0 |

« Increased headway variability (reduced safety margins) ¢
- Increased speed variability 24 28, 37. 38

- Reduced situation awareness 26. 37. 75

» Reduced capability for vehicle control 2. 37. %

Driver Performance:
Resulits from an On-Road Study

- Harbluk, Noy, and Eizenman (2002)

. Conducted an on-road study to examine the tmpéctof
distraction when using a hands-free phone while driving.

. Concluded that significant changes in driver behavior
{narrowed visual scanning behavior and reductions in
vehicle control) under real-world driving conditions may
resuit due to the cognitive distraction associated with the
use of in-vehicle, hands-free devices, and that these
changes support the idea that these extra demands on
the driver contribute to late detection, reduced situation
awareness and a reduced margin of safety.

ST lotavind o Only. Workag Durymunel i Smiaar (W)
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Driver Performance: LSS
Results from a Simulator Stud e

- Strayer and Johnston (2001) %

- Conducted a set of experiments using a part-task driving
simulation to contrast the effects of hand-held and
hands-free wireless phone conversations on a simulated
driving task.

. Results showed that cell phone users missed more
traffic signals and had longer reaction times to those
signals they noticed, with users of hands-free devices
performing no better than those using hand-held phones.

Driver Performance: S EES
Results from a Simulator Study =

« Haigney, Taylor, and Westerman (2000) 2¢

- Conducted a study using a driving simulator to investigate the
effacts of hand-held and hands-free mobile phone use on driving
performance.

- Found that changes in heart rate indicated an increase in cognitive
demand sxpetienced by drivers when using mobile phones.

. Found that using a phone, either hands-free or handheld — leads fo
variations in driver behaviors, which are strongly associated with
subjective risk manipudation and crash involvement.

- Resuits showed significant variations in vehicle speed, decrement in
driver responsiveness to treffic conditions, and decreased driver
responsiveness following a phone call.

- Both handheid or hands-free phones serlousty affected the driver's
ability to consistenily attend to the driving task.

WTPRA bvind Cha-Oudy, Wonkiag Dnsname b Sosbwr (Y}




Driver Performance: ~
- Other Important Factors ——

- Hand-held vs. hands-free phones

+ Whereas hands-free phones may have some performance benefits,
evidence indicates that drivers who use hands-free phones use
them more frequently and for ionger durations 2.5

- In addition, there Is a growing body of evidence that the complexity
ofﬂmemvusaﬂmhskkaiwmmwmmm
effects on driver performance 12.15.34,36, 38,53

- Even when hands-free result in better performance than hand-
held, both are usually worse than a no-phone condition &
- Conversation complexity

- Strong evidence that complex conversation tasks contribute
significantly to reduced driver performance 123, % 2.8
. Even simple conversation resuls in some decrements &.35.37.%. 8

HOEREA fntmd U Qul, Washing Dvavmant e Bovsives {00}

Driver Performance:
Other Important Factors ===

« Driver Characteristics

- Nearly all effects are much worse for older drivers, but research has
shown that they can benefit from voice-interface designs. .3

+ In one study, teens (16-18 yrs) were found to choose unsafe
following distances, have poor vehicie control skills and to be more
prone to distraction from hand-heid phone tasks. 2

» Other distractions
+ Some evidence that radio tuning, HVAC operation, and listening to
books on tape result in fewer decrements than phone
conversations, . %
» CD case manipulations and map reading have been shown to be
more detrimental to driving performance than cell phone use.

MITHA Jutmant L ully, Windng D In Revi (WD




Observational Research

In addition to driver performance data,
observational data plays an important role in
our understanding of cell phone use while
driving.

NTHSA's National Occupant Protection Use
Survey (NOPUS) and other observational
studies are essential for determining current
levels of cell phone use by drivers.

SRTRA ekt Wnlking Detrnte I Rkt (503

Observational Research
NMHTSA’s Bi-Annual National Occupant
Protection Use Survey (NOPUS)

NOPUS is a probability-based observational
survey that focuses on seat beit use in the
United States. As a part of this data
collection effort, use of hand-held cell phones
was also captured. For 2002, approximately
38,000 drivers were observed at 1,141
randomly selected road sites involving
controlled intersections (i.e., stop sign or
signal). Data was collected during daylight
hours between 8:00 AM and 6:00 PM.

MITTSA St Alan Oy, Wenhiag Do bu Burvion (708}




Observational Research
NHTSA’s Bi-Annual NOPUS

- In 2000, at any given time during daylight hours, 3% of
drivers are using a hand-held phone. 53
- Higher rate for vans and SUVs (4.8%)
- Additional 0.9% use hands-free equipment (estimated)

« In 2002, the portion of drivers estimated to be using a hand-
held phone at any given time during daylight hours
increased to 4%. 17
. Additional 2% use hands-free equipment (estimatad)

- intotal, atleast&%of&ﬁmsaeushgsomekiﬂofwimlassplnne
at any given time
- Significant increase in urban areas from 2000

4]
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Observational Research
Other Studies

- The observed rate of cell phone use by drivers was 3.1% in
a 2001 University of North Carolina study. 42
« Cell phone users were more likely to be without a froni-seat

ﬁsengor driving a SUV, younger, white, and wearing a safety
L.

- In 2000, five percent (5%) of all drivers observed on Dallas
area highways were using a hand-held celi phone during
the afternoon peak period.

. Ranged from 3% (rural) to 7% (urban)

« At any given time during daytime hours in 2001, 3.5% of
drivers in the state of Washington were observed to be
using a hand-heid phone. 4¢

» Sport Utility Vehicle and Van drivers had the highest rate at 4.59%
and 4.23%, respectively

WTEA St Usy Culy, Wanding Dowmaset bn vsiow (P0F) 2




Observational Research

Conclusions

» The mast recent evidence (2003) shows that, at any
given time during daylight hours (8 am-6 pm), 6% of
drivers are talking on a wireless device while driving, on
average

- The observed use varies depending on road type (rural
or urban) and vehicle type

— Higher percantage in urban areas
— Higher percentage for SUV and van drivers

NIFEEA Samoand W thully, Randving: Dummurert I Byl

Epidemiological Research

1996 Rochester Study 55

. Talking more than 50 minutes per month on cell
phone in a vehicle was associated with 5.59-fold
increased risk of a traffic crash.

- Combined use of cell phones and motor and
cognitive activities while driving were also
associated with increased traffic crash risk.

OREA bvartal i Culy, Wasliag Coommniin Suviur RS9
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Epidemiological Research

- 1997 Toronto Study 4

. Reported an association between the use of cellular
telephones in a motor vehicle and a quadrupled risk of
crash during the call.

. Authors “observed no safety advantage to hands-free as
compared to hand-held unit telephones.”

« 2003 Montreal Study %

» Results from a 2003 Montreal Study that examined the
case-crossover design used in the 1997 Toronto Study
suggest that the resulting estimated relative risk factor
reported in the Toronto Study was two to three times
larger than the true relative risk when randomness of the
time of collision in the police report was introduced.

e e » .nn—li:-a*tu-‘n—bu—m

Epidemiological Research

2001, 2003 Montréal Studies 30-1

- Relative risk of all traffic crashes and of crashes
with injuries is 38% higher for cell phone users
than for non-users.

. Heavy cell phones users (defined in terms of
frequency of use and duration of individual calls)
are exposed to twice the risk compared with
those who make minimal use of their phones or
are non-users, taking into account age,
exposure to risk and driving habits.

- 9%




Epidemiological Research

2001 Norwegian Study 4

- Reported an overall relative risk of 2.2 of driver being
involved as responsible party in an accident while using
ahmobile phone as compared to driving without using the
phone.

—~ RR=1.8 for Hands-free users

- RR=1.2 for dash-mounted users

— RR=3.8 for hand-heid users
‘MWWWhRRm HF and HH.

. Increased risk is most likely a consequence of the
telephone use per se and is not attributable to
differences in risk-related behaviors between users and
non-users of mobile telephones.

NPT St Do Oy, Slog Dnmpeis o Bt (905

Epidemiological Research:
Limitations

- Nature of crash data
. Vehicie-based vs. Crash-based
- Crashes that involve Property Damage Only va. injury andior
Fatality
« Missing data
- Limited sample sizes
. Methodological Issues related to
- Comparisons of phone users vs. non-users

- Comparisons of those who have had prior crashes vs. those who
have not

» These studies showed statistical associlations but did
not establish causal relationships.

WIETEA, Nt £ Gy, Woviting: Soamapmt by fivslar o)
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Epidemiological Research:
Limitations of Existing Data

Lack of exposure data and detalls on phone use that
would be helpful to link crash risk with speciic user

behavior and cell phone architecture. In particular, it
would be useful to know:

+ Length of calis

- Freguency of calls

« Number of calls in a trip

. Devics configuration information

it should be noted that in the 2001 Montreal Study, the
finding of a dosing effect (the greater the use of cell
phones, the greater the risk), added credibility to the
findings. 3.8

Limitations of Research Studi. ﬂﬁl

. Reseamhsmdieshavevamngobjwﬂvesandexperinenu
circumstances, and employ a range of dependent measures. This
vaﬂetypfovidesmudﬂnfolmaﬁm but can limit comparability.

» Research often involves commanded tasks in situations which may not
rapresenlﬂrooondiﬁunmdarwhk:hapaﬁwlarabjoctwoddwhm&y
caity out the task. This may blag the resulis against the
h&dmuﬂsmsummmwmdndnmﬂymmm
task In the experimental context used.

* There is @ need to understand behaviors in naturalistic settings; the

» Observational surveys are snapshots in time. Information is gathered
about population exposure at a point In time, but not necessarily the
ovefall amount of exposure.
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Issues with Research Studies
Behavioral Adaptation

Within the context of driving, behavioral adaptation refers to the changas In

behavior and performance that teke place over time as we gain experience
with various aspects of our environment or vehidie,

Such adaptation may involve, for exampie, leaming, strategy changes,
complacency or other changes that take piace in response to our
axperience, perosptions and befiefs. Thesemangesmaybemciousor
UNCONSCIOUS, — e

As indicated earlier, behaviu‘aladaptaﬁmsapatenhaﬁyirnpm
phenomenon in assessing risk. We know that drivers are at increased risk
inunfamillar vehicles. Likewise, when subjects are asked to use unfamiliar
technology they are likely placed at greater risk while using it. With time
they will adapt to using the technology while driving, and may develop
specific time-sharing strategies. Research that provides very litie exposurs
to a new technology may not address the long-term changes that may
occur with experience using that particuler technology.

]

Sources of Information and Data o RESEE
Cell Phone Use, Consequences of g By Fog
Use, and Association with Crashes

« Anecdotal

¢ Survey and Focus Group Data
o Experimental Research

» Crash Data

« Cost-Benefit and Risk Analyses
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Crash Data

Objective, well-documented and
complete crash data can help to identify
and characterize the role of cell phones
in crash causation and the magnitude of
the problem. Thechallengeisto = .
determine how “good” and complete the
data are, how it can best be utillzed to
answer the questions at hand and how to
imprave it where it falls short.

103

Crash Data

in reviewing crash data it is also iImportant to
recognize that the reporting of distraction as a
causal factor appears to be conservative (the
greater the depth of investigation, the greater
involvement discovered) and may be biased by
differences in reporting associated with the
severity of a crash. In addition, the data have a
very high level of “unknowns” associated with
both general crash data and distraction related
crash data. .

104
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Crash Data

« Available NHTSA data sources
. FARS
. GES
. CDS

» NHTSA special investigations and analyses

of state crash data

- State-initiated analyses of crash data and
special investigations 4. 18,77

» Other independent analyses and
epidemiological studies

. . [NSTIMA ininond thes (v, Wooking Dsmmmuns by Reowiony MRy
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General Trends in Distraction-

Related Crash Data, 1997-2001

According to both FARS and GES, distraction relatod crashas most

Road Characteristic FARS ' QES ?
Alignment Shaight | Curved - Straight | Curved Other
% A% a% " %
Environment Rural Urban - - - -
% %
Profile Lowl Grade | Other Lavel Grada } Unknown
% 2% % 50% 1% %
Surface Condition Dry Wel Other Dry Wet Other
% 2% 2% 2% 4% %
Atmospheric Normal Rain Other None Rain Other
Condition 0% ™ » % % »
Light Condition Dayight | Dark Cther | Dayligtt | Dark Other
0% 25% 15% TS ™ %

Nobe: disaction includes: smotional, insltentive, cell phone, fax machine, compuler, on-board
navigation system, 2.wey radio, HUD

PUTSA Sl e Oultc. Wenhiing imbitmmet o Rusow (107}
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North Carolina Crash Data

The following crash data was drawn
from the Huang & Stutts (2003) analysis
- of North- Carolina data covering the - -
period 1996-2000

107

Characteristics of Cell
Phone-Related Crashes —
Crash Severity

Crash Severity

More Severe
Injury

Possibie
Injury

No Injury

Crashes

Cell Phone |

9.0%

36.2%

54.8%

Non-Cell
Phone
Crashes

14.3%

27.3%

58.4%

North Carolina dats, 1996-2000 (Source: Huang & Stutls, 2009)

L]
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 Characteristics of Cell
Phone-Related Crashes —
Crash Types

Crash Type

Rear-end

Run-off-road

Angle impact

Cell Phone
Crashes

45.1%

- 18.5%

- 18.3%

Non-Celt
Phone
Crashes

25.6%

20.5%

14.6%

North Camina data, 19986-2000 (Source: Hueng & Stutts, 2003)

o Runus ()

Characteristics of Cell
Phone-Related Crashes —
Vehicle Maneuver

Most Frequent Vehicle Maneuver

Going- Slowing/
| Straight Stopping | LeftTum
Cell Phone
Crashes 76.1% 8.8% 5.3%
Non-Cell
Phone 54.5% 20.1% 9.7%
Crashes

Horth Caroling doka, 1898-2000 (Source: Huang & Shills, 2003)

AERA Bnius U Cdy, SFanlting Donemymamt o Mpalour {0
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Characteristics of Cell
Phone-Related Crashes —
Prior Traffic Violations

« 92.5% of cell phone drivers in crashes hé‘d
prior traffic violations

» 50.6% of non-cell phone drivers* in crashes
had prior traffic violations e

* “non-cell phons deivers” refers 4o drivers In crashes that did not involve cell
phones.

Norih Cowoline daley, 1008-3000 (Sourcs: Husng & Stuls, 2003)

Characteristics of Cell
Phone-Related Crashes —
Prior Traffic Violations

Prior Traffic Violations

Safe Fallure to

Traffic Following
movement reduce
& other speed Signal too close

Cell Phone
orashoy. | 421% | 23.5% | 9.6% | 3.5%

Non-Cell

Phone 18.3% | 12.5% 1.8% 1.3%
Crashes

North Carciing date, 1966-2000 (Souros: Husng & Siutis, 2003}

VTN bl iy Doty Wiing. Dimruent e Buindowr (I3} nz
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Possible Significance of
Prior Violation History

Examination of violation data for cell phone invoived
crashes suggests that these drivers tend towards more
aggressive driving behavior. It is not clear how such
behavior relates to the willingness of drivers fo use the
phone, the conditions under which they use the phone or
the degree-to-which-their-aggressive behaviors -
contributed to the cell phone related crashes. itis also
unknown how many cell phone related crashes were
characterized in terms of an aggressive driving behavior
or vice-versa. Nevertheless, use of cell phones by
aggressive drivers may heighten the crash risk.

NIELA Iytuased Y Dinly, Wrbiong Cinataumt . Byrvionr 10} 113

Characteristics of Cell
Phone-Related Crashes —
Time of Day

For time of day, there are no differences
between cell phone users and non-users

Time of Day

10pm~ ;i Z2amm-— &am - 10am -~ | 2pm - Spm -
1:5%am | 3am | 9:5%m | 1:59pm | 5:50pm | 9:50pm

Cail Phone &
Non-Phone | 7.8% | 43% | 163% | 21.6% | 32.0% | 17.4%

Users

North Caroling data, 1896-2000 {Source: Hueng & Siutls, 2003}

FRSTEA Iyt L i, Wpukiing Brmmnat b Rfoer (05} 114
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Characteristics of Cell
Phone-Related Crashes —
Roadway Classification

The North Carolina crash data revealed that
over two-thirds (69.8%) of crashes involving
cell phone users occurred on local streets,
compared with slightly more than one-third-
(37.9%) of crashes involving non-users.

North Cacolina cats, 1686-2000 (Source: Huang & Stulls, 203)

15

Characteristics of Cell
Phone-Related Crashes —
Roadway Feature
Roadway Feature
No Special
|°._. p°°| Intersection Other
Ceoli Ph
orashes | 644% 29.3% 6.3%
Non-Cell
Phone 55.7% 28.0% 16.3%
Crashes

Horth Corclina date, 1996-2000 {Sourcs: Hueng 3 Stulls, 2003)

WETEA s Uipy Oully, Wonkiing, Dowmmens s Sveiner-{V00)
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Where Are These Crashe
In The Crash Record?

observed cell phone related traffic events reported, it is often asked why
we do not see a dramaltic increase in the fatality rate i, in fact, cell
phones represent a malor crash problem. Noting that the fatality rate
has remained relatively stable for a number of years, there are many
safety relevant changes that have taken place in the vehicie/highway
systam during the same period of ime. The consequence of these
changes may tend to decrease or increase crash rates. Examples
expected to improve safaty would include improvements to roadways
{e.g., rumble strips, traffic caiming), air bag improvements {e.g., side
airbags), brake improvements {ABS), vehicle stability improvements
(ESC), and greater vehicle conspiculty and vishility (reflectors and
lighting). On the other hand, increased vehicie speads, aveilability of in-
vehlicle technology and the growing number of SUVs might be expected
to decrease safety. Any change in cell phone related crashes might
therefore be masked by other contributing factors.

TN bl Ui Oy, Washlng Ovammaes ks Bvbon () 17

Issues In Establishing Crash
Involvement

-

« There is no past-crash test for distraction.
» Crashes may have muitiple conlributing factors that make it difficult to
isolate the primery cause.

« Cell phone distracted drivers may cause crashes in which they
themselves are not involved.

+ There is often uncertainty about the role of cell phone use in crashes
“caused” by other drivers.
« Data collection difficulties include:
- Inconsistent and undermeporting of contributing factors is
problematic.
- Drivers may ba unwilling to admit to being distracted.
- Phone records are not aasily accessible,

+ Not all states require law enforcement officers to collect nformation
specifically relatad to distraction in general, and cell phone use in
particular, at time of crash.

s
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Recent Special Studies:
California

» Départment of Callfornia Highway Patrol (CHP) recently completed-a -
special study of crash data from April 1, 2001, to June 30, 2002.

« Ofthe 13,637 inettention-related crashes, cell phone use accounted for
11% of inattention-related crashes, more than any other specific
inatlention factor ("Other™ accounted for 66%).

« The resuits also indicated that cell phones accounted for 11% of
fataiities and total inattention crashes between April 1, 2001, md
June 30, 2002.

- While cedl phone use accounied for 11% of fotal inattention crashes
hetween Janvary 1, 2002, and Juna 30, 2002, cell phones use while
driving contributed to 20% of inattention-related fatalities during that

« This data revealed that a cell phone was known to be in use by at least
12,733 parties invoilved in crashes during the 18-month period.
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Recent Special Studies:
California

« The CHP concluded that driver distraction is the issue, not the particular
device, and it suggested, given the crash data collected, that any action
regarding celi phones should also address issues related to other
distracting activities (e.g., car radico/CD player).

» Recommendstions from the California Highway Pairol 14

- Continue collaction and reporting of collision data related to driver
distraction.

« Consider whether to require use of the hands-free option when
using a cellutar telephone while driving.

. Improve consumer education.

. Add an "inattentive Driving" section to the Vehicle Code.

« Continue training law enforcement agencies siatewide on the proper
documentation of inattantion factors, if the requirement for
inattentive driver data collection Is extended.
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Recent Special Studies:
California - Limitations of Stu

- The CHP analysis does not include all crashes in which cell phones

may have been in use and a contributing factor. The report noted that
“officers statewide often failed to document on the [crash] report
whether a cellular telephone was in use, present, or unknown.”

it is also important to note the following about the Traffic Collision
cwhgform
information on whether driver inattention contributed to the crash Is
only collected under “Other Associated Factors” for the involved
party cited for having caused the crash. Officers check the box “F"
“Inattention” and note the cause naxt to it (a.g., officer
must write in “P-Cell Phone™).

. inforrnation on Cell Phone Use by invoived parties is specifically
requested under the section entitted, "Special infformation.” Use or
non-use is Indicated for all parties involved. No distinction is made
between condition in which no phone is present and condition in

which the officer is unable to determinse presence/use of phone.

WITERA Futvaint o Dully, SPtaiilling Druitmmacit ks Farabuis (F) 121

Recent Special Studies:
Virginia

. A statewide pilot study to test a standard list of distracted driving

behaviors used in crash kivestigations was conducted to provide data
for the Virginia State Legisiature. The study was conducted for the
Virginia Department of Motor Vehicies by Virginia Commonwealth
University in 2002 to investigate driver distraction.’ The study involved
completion of a supplemental survey for each distraction crash; the
surveys were submitted for review as a part of this study.

The survey contained questions regarding the MAIN driver distraction
and did not address other additional contributing factors.

« The resuits indicated that 13% of traffic crashes In Virginia are due to

driver distraction, and 62% of distractions reported as factors in these
crashes were inside the vehicle.

« Cell phones accounted for about 5% of the reported distractions

associated with these distraction crashes.

MREYRA Intuwust Uss: Oully, Wonly Dlvoummnt Ju Birsknr (TA3) 2
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Recent Special Studies:
Virginia

. General recommendations from Virginia's Pilot Study of
Distracted Drivers 18

- Collect information at the driver lavei rather than the crash level.

. Reconsider and standardize the framework and temminclogy used to
...categorize distractions and driver inattention

. Conduct fotus groups and training for troopars and officers
regarding collection of distraction and inattention-related crash
information.

Recent Special Studies:
Virginia - Limitations of Study| =%

« Only pofice-reportable crashes were included in the survey. 75% of
dala came from State Troopers, and only 24% of data came from city or
county police departments. In addition while the survey was statewide,

law enforcement agencies responded with varying leveis of success.

« One main distraction was listed as cause of the crash. Phone use was
only cited in the survey if identified as main cause of the crash, and
information was not generally collected regarding whether phones were
otherwise present of in use by invoived parties {or if phone was an
additionat contributing factor).

= 63% of the reported crashes occurred in rural areas. The report notes
that mplementation problems may have contributed to the low number
if urban crashes because the locations of the agencies reporting
implementation difficulties were urban.

« Recall that data from Notth Carolina show cell phone crashes to be
mostly rearend crashes and that more than two-thirds of cell phone
crashes occur on local stresls.?

e [ 124
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NHTSA Ongoing and
Planned Research

NHTSA has carried out research related to drivers’ use of
technology since 1991. Past efforts have focused on
developing methodologies, tools and techniques for
assessing driver workload and device demand within the
context of safety. More recent efforts have focused on the
applicatien of these methods, tools and techniquesto- - -
specific technologies, including cell phones. These ceil
phone studies have typically focused on issues associated
with device architecture (e.g., hand-held vs. hands free).
Three of these programs of research are briefly described in
the material that follows.

125

Small-Scale Naturalistic
Driying Study

NHTSA researchers at the Vehicle Research & Test Center
{VRTC) in Ohio completed a small-scale naturalistic driving
study comparing three phone architectures. Participants
drove instrumented vehicles equipped with hand-held,
hands-free and totally hands-free phones over the course
of several weeks. Although preliminary analyses have not
yielded driver performance differences between the phone
architectures, the lessons leamed from this effort were
invaluable to the development of the larger scale
naturalistic driving study currently underway. In addition,
NHTSA is conducting a separate analysis on the
conversation content to identify any assoclations between
high demand conversations and driving performance.

T M) Uil vy Evvwmmrnt b Semiart (M09 126




Long-Term Naturalistic
Driving Study

This effort is currently underway and has deployed 100
instrumented vehicles in the Northem Virginia area to
record driver behavior and performance over a period of
one year. Data collected will detail driver distractions in
general and the use of cell phones in particular. Of
particular interest will be the role these distractions play
prior to crashes. Because the instrumented vehicles record
both performance and video data, the effects of distractions
will be quantified in a more ecologically valid context than
ever before. This study will also produce much needed
objective data for cell phone use pattems that have thus far
relied on surveys and observational studies.

—— 127

National Motor Vehicle =
Crash Causation Survey| ===

.NHTSA is planning a research effort that will enable us to
determine the factors responsible for the most frequent
causes of crashes on the Nation’s roads. The last update of
crash causation data was generated comprehensively in the
1870s. Vehicle design, traffic patterns, numbers and types of
vehicles in use, on-board technologies and lifestyles have
changed dramatically in the last 30 years. Old assumptions
about the causes of crashes may no longer be valid.
Updating the crash causation data will allow NHTSA fo focus
our efforts on the factors that are most frequently associated
with crashes, and will provide additional insights into the
relationship between distraction and crashes.

Fa




Driver Distraction Research
on the National Advanced
Driving Simulator (NADS)

Three studies specific to cell phones are planned for
NADS. A fourth study will focus on cognitive driver
distraction covering cell phones and other in-vehicle
technologies. The first study is currently underway.

Study 1 - Examine effects of different interfaces (hands-free, hand-

- held, & command based)-on dialing, tatking and answering phone-in
driving situations that vary in driving task demand.

Study 2 - Examine whether dimensions of conversation affecis
distraction potential while driving.

Study 3 - Assess drivers’ willingness to make/recelve calls under a
variety of traffic conditions and situations.

Study 4 - Develop assessment techniques for evaluating cognitive
driver distraction.

Sources of Information and Data on
Cell Phone Use, Consequences of
Use, and Assoclation with Crashes

o Anecdotal

o Survey and Focus Group Data
e Experimental Research

e Crash Data

+ Cost-Benefit and Risk Analyses

e Oully, Gy
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Using Crash Data to Assess the
Magnitude, Costs, and Benefits of the
Problem

" While the magnifude, costs, and benéits assockitad with cell phiong
use can theoretically be assessed in terms of relevant fatality, injury,
property damage only and non-police reported crashes, it is becoming
increasingly clear that obtaining a complete and accurate set of data to
support this determination is not practical using traditional data
sources and techniques. Nevertheless, available crash data is useful
in characterizing the nature of the problem and documenting trends
that take place over time.

Attermnpts at estimating problem magnitude, costs and benefits have
been made using epidemioiogical studies and industry deta that
provide estimates of relative risk and exposure, respectively. In the
materiat that follows, thesa efforts are reviewed and summarized,
associated risk analyses are explored and, using the most recent
information, estimates of problem magnitude are calculated.

m

Cost-Benefit
and Risk Analyses

-« Includes:

. Efforts to understand the degree of increased risk that
results from cell phone use while driving, and

- Efforts to establish an empirical basis for determining the
impact of regulating use of cell phones while driving in
terms of costs and benefits.




Risk Comparisons

. Hamrduresearchm-(zm, 2003) describe two types of

rigk: 1.

= The risk of fatality to the driver who chooses to use the cell phone
{"voluntary risi”) (primary focus of the present analysis)

. The risk of fatality to other road users {(e.g., occupants of cther
vehicles, pedestrians, bicyclists) that is associated with cell phone
use. This “Involuntary risk” accounts for:

— Nuimiber of individial¥ Uiging a cell phona while driving, '
—Annud:;babﬁyofmhacoﬂmmhmamm:oel
—A@Wd%wmﬂ%hmmﬁdmm
cell phone user.

- Risk estimates omit risks incurred by passengers iraveiing with driver who
uses cell phone because the nalure of the risk io those passengers is
unclear (l.e., is risk exposure voluniasry or involuntary)

MHTEA lninmal U Oully, Wentsing Dnonmont Iy leviser{ 90

Magnitude of the Problem As A| SogE==
Basis for Cost-Benefit Analysis| ===

»  Studies by the Harvard Center for Risk Analysis and the AEI-Brookings Joint Center for
Reguiatory Studies have attempied 1o weigh the many costs and benefits of cell phorve
use while driving, and ko examine the reletive risks associated with this behavior.

» Inherent in sach of thess analyses ars fundamental issues involving the assumpiions
made and methodology usad.

« it should ba noted that estimales of fatalites based on each of these approaches are at
the extrames (given g ralative risk facior of 4.3, which will be discusesd In more dotal
latar).

+ AELBrookings 1808: 78 fatalilies per year (range 10-1000)*

- Harvard 2000: 900 fatalifles per yeor {(calculated)

« Harvard 2003: 2,800 fatalities per year
(“enlingles. citad from varicus sudies}

» The disparity and changes In fataiity estimaiee reflects the sensitivity of this issue to
varlances in the underlying assumptions. the data that is referenced, and the analytical
techniques that ars uiiized. Note also that both Harvard estimaies include fatalities
associated with both voluntary and involuntary ricks related i cell phone use while
driving. 1% The AE!-Brookings astimains “assume that alf accidents and fataliies
associated with celiular phone use are caused by celiutar phonas™ (p. 12).!
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Cost-Benefit Analyses

. 2000 AEl-Brooklngs2 -

» Estimated that costs of a ban are likely to exceed
benefits.

. Claim that estimates of accidents and fatality reductions
do not take into account how drivers would alter their

- behavior in response to regulation, whichihas ~~
implications for net reductions in accidents and fatalities.

. Technology is moving toward voice activation, which
they claim is likely to reduce risks.

Cost-Benefit Analyses

- 2000 Harvard Study 32
- "The weight of the scientific evidence to date suggests
that use of a cellular phone while driving does create
safety risks for the driver and his/her passengers as well
as other road users.”
— However, they note that the magnitude of this risk is unknown

- Acknowledged that hands-free may not be the best
solution because of evidence that conversation per se
may be responsible for the risk.

. Note mutltiple public health and safety considerations as
benefits to using cell phones while driving.

WTRA inmmt Ui Gl Worbing nauit In Ravtowr (108} 136
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Cost-Benefit Analyses

. 2002 AEl-Brookings 2°
. Disconnect between Policy and Data (synthesis report)

- “The economics and sclence on this issue are fairly clear: a toial
ban does nol seem 1o be justified on economic grounds and the
effectiveness of hands-free devices in reducing phone-related
crashes is unclear.”

- However, states amxd local jurisdicions continie to enaict laws
prohibiting hand-helkd phone use while driving.

« Unintended consequences of a ban should be
considered (e.g., drivers may use paper maps while
driving if a call for directions was to be banned).

. Any legislation should extend beyond cell phones as
they are just one exampie of advanced technologies
available to the driver.

T e U i, Wik Dinamnays b o sho {300
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Cost-Benefit Analyses

. 2002 Harvard Study "

. Revised estimate of previous Harvard study (2000) 32

- Updated estimated number of cell phones users,

— Revised the assumed amount of time spent on the phone while
driving based on 2000 NOPUS results.

~ increased assumed consumer surplus value of the calls made
while driving from $25 billion to $43 billion annually.

. Best estimate of zero for the net benefit of cell phone
use while driving.
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Analysis of the Crash o
Risks and Societal Costs| =—=

The following slides contain information related to studies
attempting to establish the relationship between cell phone
use while driving and the assoclated increase in crash risk.

. The analysis is based on existing studies and the assumptions
made therein.

| The goal of this effort is to llustrate the range of crash risks
that have been associated with this issue and the potential
implications of those risks. It must be recognized, however,

- that the results of this analysis do not provide definitive

answers and are based on a very incomplete and sometimes
undefined dataset.

VA Rt Uk Gy, Winkiag D o Barclew: (005 129

Defining Exposure Time (AT)

Exposure Time (AT)

Percentage of driving time spent using a celf phone (time on
phone while driving divided by driving time), or approximate
percentage of driving population on cell phona at any given
daylight moment. The higher the exposure time, the greater
the overall risk.

Note that neither definition accounts for the frequency or
duration of calls during a single trip or over a daily number of
trips. There is evidence suggesting that both frequency and
duration of calls influence crash risk. These factors may also
interact wktfh other factors, such as traffic density, to influence
actual ris

FUTOA It o Conly, Washig Donanans o Bl 50 140
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Other Relevant Risk
Definitions

Relative Risk (RR)

+ Dafined as the amount of increase in crash risk (i.e., an incremental crash risk)
for cell phone users in comparison 10 non-celt phone users, specifically the ratio
of the rigk of a crash for cell phone users compared to the risk of a crash for
non-call phone usars. !

. YRR > 1, than the sk of a2 arash for cell phone users is greater than riek of a crash
for non-call phone ucers.

+ KRR =1, then the risk of a crash is the same for call phone wsers and NON-USors,

« HRR <1, then the ek of & crash Is leab Tor coll phone ii3ars than for non-users,

OddsRaﬁo(OR)
Defined as the amount of increase in crash risk for cell phone users in
compatison o non-cell phone users, specﬁedyﬂumﬂoofhoddsofam
for cell phone users compared with the odds of a crash for non-call phone
users.

. IFOR> 1, then tha 0dds of a crash for call phone users is greater than the odds of a
crash for non-cell phone users.

« {OR = 1, then the odds of a crash is the same for coll phone users and non-users.
.« HOR<1, hmhodﬁdaauhhhuhcﬂptmmmhm

FUTEA bounl Was Unly, Werking Dot i Savéves {HES)

Defining a Model of
Total Risk

Total Risk=(1-AT) * Ry +AT*RR

Where R, = gonerdcraﬁmk(R,=1).AT=Eweﬁne and
RR = relative risk

Total Risk is a measure of the risk for all crashes, and Includes users
and non-users of cell phones. Total Risk is defined here as a function of
the amount of exposure time (phone time/drive time) and of the relative
risk of a crash event.

The increase over a risk vaiue of 1 represents how much the total risk
increases when the driver uses a cell phone while driving. For example,
a calculated total risk of 1.05 represents a 5% risk increase over normal
conditions. Thus Total Risk is the risk of a crash for drivers not using ceil
phones plus the additional risk of a crash for drivers using cell phones.
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Example Using the Mode

of Total Risk ‘T

Given the following model:
Total Risk = (1 -AT) * Ry + AT*RR
mple:

. Assume that, on average, drivers are using phone 6% of
driving time (i.e., AT=.08)

. Suppose that the relative risk of a crash while driving
and using a cell phone is 1.2 (i.e., RR=1.2, where the
incremental risk is thus 20%) ,

» Total Rigk = (1-.06)*1 + (.06%1.2)
094 + 0072 =1.012
. Thus the Total Risk is increased by approximately 1.2%
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Plotting General
Estimates of Total Risk

The following slides provide an explanation and a
graphical representation of general estimates of total
risk for all drivers based on exposure time and relative
risk values. The exposure time is determined from
estimated “one-way” driving trips for all drivers*, one-
way trips in which the driver used a cell phone*t, time-
on-phone per call while driving*44, and average trip
time’®, The total risk is calculated using the model
described in the previous slides.

it is important to note that these figures do not account
for call frequency, which has been found to influence
the magnitude of the increase in crash risk.
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Assumptions Used to

Estimate Total Risk:
Estimating Exposure Time - Background

Estimates of Exposure Time (AT ) are besad on:
Estimatad wisi numbar of one-way driving frips i & typical week ior all drivers in 2002%: 4,200,000.000
Aversge vehicls trip duralion according 10 2001 National Housshold Travel Survey ™. ~20 minfrip

Minimum estimaled number of calls made or receivad while ditving based on sstimaled numbar of one-way
mmm*mmmmudeﬂ“m
Fatimpled number of driving ips in & typical waelk in 2002 In wiich & driver Feceiven st lsasl one wirsless
prwese colf (i i nciuded the tlal 4,200,000.000 ¥ips par wesk)™: 782,000,000 psivesk
+  Estimale mamber of one-way diving ina “nmhm-“m-ummm
coll (b s inciudiad within the inisl Wips par wesk): 778,080,000 ripawaek :
- tumiﬂwﬂdhmﬂdﬂ&mummu“mmdmwnﬁ
wddnum numbar of calls reliver than rips), hen combined marber of wgusie Irivimum
murber of colls. S0, Minimuam Esiimated Number of Calis Mars or Russived While Driving = 792,000,000 +
778,000,000 = 1,568,000,000 call/wesk

Esthimates of sxposcrs will ba show for the following rangs of call lengthe:

- 1 minvosll {minbvsarn inchuded lor compaiecn)

+ 2T3minkal {weerage CTIA locel call ienglh, 20027

« &Skl (rvernge sef-raporked call lengih white driving, 2002 Nelionsl Survy of Disitacied v Ovowsy Driving
Atthudes snd Beheviors)*

+  Sminsll fypothelical cal leegih incuded ior cnmpaieon mnd Indicative of INCrassing expomes ghvwn dmmplic growth
Iy ool phions uish S oM Slriler)

W«Tmmlmnmﬁm)mumummmmm

Assumptions Used to

Estimate Total Risk:
Estimating Exposure Time - Example

Example — Estimsiing Totsl Exposurs Time in 2002
Given the average coll lerighh while driving ie 4.5 rrinutes per aall for drivers who use sl phonas ** (sverage me per call for
ers whe uee ot phones, it sverage ool lens 0croes ol drivers)

From pravious alice:

Estirried dobel b of oty Griving 5108 0 & typicul wesl for ot dvers: 4.200,000.000 driving rips 1n & lypical wask

Aosiraigh veiichs ip durstion, a devens: 20 miniip

Minimum Estismled murber of calle masie or mceived white driving basad on oolimaied number of ong-very rps invoiving
such colle: 1,588,000,000 calls mace of received wihile debving I 8 typicel week

Estimaiad total driving Sme for sl drivers in a typicel wesk (conwen ips 1o fme in mines}
= Number of deving iips in & lypical wask * svarage nusnber of minles per Siving ¥ip
w4,200,000,000 Iripe*20 minfrp « 54,000,000,000 wiks toll diving e In a ypical weak

Estimated time using phone while driving in 3 typicel weok {convert phana calls whils deiving 1o #ma Jn minuies)
= Nurrber of calls Mmade or recsived while Sehving I & typicsl wesk * sverage call lenglh whils driving
*1,568,000,000 calts“4.5 mindeal » 7,085.000,000 rrén tokal phone use while ciiving In 2 typicel wask

Toltal Exposure Time (AT}

= Extimatad lime using phone whils driving in & typical weslc in 2002 foesed 00 drivers wha use phones while <riving) dhided
by Entirosted toht ddving e b typical week In 2002 tased on off divars)

= 7,068,000,000 min iotsl phone ues while deiving / 84,000,000.000 win iotl driving me

= §.4% Estmatod Total Expomms Tima whan aversge call lengih Is 4.5 minules per col

WEITAL Mt i Chuly, Whinkioy St I Siviwer (W07} hd

73




Estimates of Risk as a Functio
of Exposure Time and Relative

Risk of Crash

P increase in Total Risk of Crash

Average Call | Exposure
Length {min) | Time, AT || RR=1.5 | RR=2.0 | RR=3.0 | RR=4.3

1.0 min 1.9% 10% | 1.9% | 3.8% | 6.3%
2.74 min 5.1% 26% | 51% | 10.2% | 16.8%
4.5 min 8.4% 42% | 84% | 16.8% | 27.7%
8.0 min 14.9% 7.5% | 14.9% | 28.8% | 49.2

Example - 2002 {cont’d)

i the sxposure time (AT} le 3.4% given an average call time while driving of 4.5 min and
given the estimated trip and call informetion ss detalied on the previous slides, then the
_ resulting Total Risk (TR} of a crash for all drivers Is Increased by 1.7% H RRw1.2
{TRw1.017), by 3.2% W Rit=1.38 (TR=1.032), by 4.2% i RR=1.5 (TR=1.042}, and so on. As
indicated bry the data shown in the table above, the Total Risk of a crash incresses with

both exposure time and the relalive risk of a crash.
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General Estimates of
| Total Risk

Total Risk as a Function of Rxpastos Thne
{Toltel Plvons Ui Thiss While Deiving 7 Totel Dilving Thee)
ol Rylative Rigk, Ralplive Risk = 18 4o 43

Exposure Thne (%)

—RR=1.0
~——RR=1.5
- RR=2.0
— RR=25
~—RR=3.0
—RR=3.5
-—RR=4.0
—RR=4.3
——RR=4.5

FNﬂ"ﬂ-hﬂ.gr_sﬂz‘ﬂ_

Tohlﬂhkdaauhlmwﬁhbﬂﬁmthmwﬂnmmuam
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Attempts to Assess the Relative Ris REEEEA\
and Societal Costs of Cell Phone Us e oy Fents
While Driving

Several recent studies, including those already mentioned,
have examined the relative risks associated with cell phone
use while driving. Some studies have focused on determining
societal costs assuming a given relative risk. The results of
these studies have been empioyed in the analyses that follow
to explore potential socletal costs associated with cell phone
use while driving. Some of the underlying assumptions made
by the researchers, as well as some additional assumptions
for the purpose of this analysis, are presented on the following
slide.

A bnnnd Py Ouity, Wit Dnmmimanit b Bunilow- {0

Summary of the Bases for
Determination of Relative Crash

Risks in Relevant Studies
. AEI-Broolingl‘lm . vmmwnm
Givan a sample populstion of celt phone Talking mare then 50 minutas per month
m:mmhwhm @Mﬁﬂ'ﬂ?&\_"ﬁ wet
collisions, risk of & cofision when using & mswmmd
csltuler phona wa four flmes higher for 0 crivers invotvad in recent
he user than risk wheon the same user versus rendom sample of drivers
was not using s coll phone (RR=4.3, Le., nol involved in crashes: included some
incrampndai ek s 330%). Does not crashes not reported i authorites.
acocount for riek of infury or falel crashoe. »  Laberge-Nadeau st al, 2001
»  Harvard 2000 .  Raelgiive ek of sll rashes and of crashes
«  Same as sbove (RR=4.3) &ii}uf:hiagu.Mmﬂ
» Harvard 2003 companad o AON-Ubars.
»  Same a3 sbove (RR=4.3) « Sagharg 2001

WETEA Sntnd Ve Guoigs, Wonhiing Dospmecst s Pasboer {9l
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Assumptions Based on Relevan

Studies of Crash Risks
Cell Phone Use While Driving
) mmmmmma + Viclanti snd ol 1896
M&mwmmmm f,';:m;*w for 1962-
0.7% of deiving me . 3.2x10% sin annusl driving Bime, af
Wm‘m tak in car / yr par drivers®; 4.8x10%min snrual lns on
AR=AS phone while driving”; 50 min talk in car
* POr Mondh peF user”
. l'hrvmlm - Smillon driverusens®
4x16" min annual driving me, ol drivers; . Ocdde Ratio = 5.80
1.9x10%min snnual time on phone while (Note: Aukbor ezaocied 50 et of wh
5t miles ik o car/y per ewr (or Lo iadom s 200t T
~26 min tnlk In Sor { month per ueer); 50 . RA=138 2
RRw4.3 . s-mzmd
. Huv-'dm . . RR=1.2, rek of o dviver invoived as
£x10' min snewsal driving time, ol drivers: & rosponeible party in o While
3810 - 1.Ex10™ min annusi e on m%w;m“”
phone whils driving (use caniral esimale
of 7.7x10" min) . ICBC 2002
30010 1200 min sl in car / y¥ par user . RR®118
{use owrviral astimete of 800 mink, 125
rmiiiion dehcAers * Asumplion misde or pressnt compareon
. RR=43

Estimating the Risks Using
the Preceding Studies:
What Data is Presented

. ThebmuhueﬂldcmphpMamdwmdMasa
furction of expostre tme and refetive risk.

+ The table and graph contain data points for studies from the United States,
Canada and Norway, as well as for exposure rates obtsined fram NHTSA's
2000 and 2002 NOPUS efforts.

»  NOPUS astimates ylekd higher axposure times than other studies.

Most of the studies are based on a relative risk factor of 4.3, as calculated by
Redeimeler & Tibahiren! (1967), This ks risk of crash when using phone
comparad to when not using phona, for same set of drivers, Note again that the
most recently reporied analysis by the University of Montreal (2003),%2 which
axamined the methodology employed by Redetmeier & Tibshirani, suggests
mmmmwduubsmwmmmm
risk value.

»  Thus, itis likely that the actual relative risk values are lower than those
predictad by these studies.

ITRA Mool U Oully, Wnlking Demprgs b Baios (Teld) ‘52
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Graph Summag:
Increase in Crash Risk Based on

Some Recent Studies
Incressein | Estimated
Total Crash Exposurs RR Fatalitlealyr aa
Risk Time, AT Reported by Author
Vicianti & Marshall 1996 .9% D.2%* s 7 No Estimate Glven
AELBrookings 1699 3% 0.7% 43 78 (range 10-1000)
Harvard 2000 1.7T% 0.5%" 43 1200
Laberge-Nadesu, et al | Rene 04- 20" | (Renge 1-19%* | 138 No Estimate Given
2001
Sagherg 2001 Mangs 1312%" | Pange 1409 | 22 No Estimate Given
Harvard 3003 8.3%" 1.9%" 43 2000
Pongs 254275 | Wonge L0300 .
ICBC 2002 Range $.29.0%)7 | Fonge 4% 7 | 4 48 No Estmale Given

Vordvad for tha prasent anlypis wing asusrplions se showe: s
‘Bused on caniral anlimusle oF W On phimes whils driving.

AVxcicn Fealic usad hore a8 appeadmation of relelive sek.
"Devht frown plot.

T o Use oy, Wi Brmanee I Sordonr (A0} ’”_

Bumwwry of Estimated Totsl Risk a8 Function of Exposure Thrs snd
Relstive Risk Bagsrd on Resuits from Racent Studies

1.50
1.45 {1
140 4
136
1.30
1.28
120
115
1.10

Total Risk

. the slope of the fine comesponding 1 the actual retative risk (and
cofresponding incremeantai risk) witl incraase accordingly, leading o greater total risk,
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Summary of Findings:

Increased Crash Risk Based on
: Recent Studies

The range of results illustrated in the preceding graph and
table reflects their reliance on a limited set of assumptions and
associated "soft” values. It would appear that the capability
for characterizing and determining, with confidence, the
magnitude of any increase in either total crash risk or relative
- -risk associated with-using-a-cell- phone while driving.continues ..
to be elusive.

Furthermore, estimates of the crashes, injuries and fatalities
associated with cell phone use while driving appear to be
even more difficult to determine.

A it G Cindy, Winitinng, Ebvitimt b Bvolarse t70F)

Best Estimate of Crashes a LSS
a Function of Relative Risk| ===2%

In an effort to use available information to estimate
crashes across a range of relative risks, an analysis
was carried out using the recent NOPUS 7 results as a
basis for establishing exposure.

The approach ouffined represents one method for
approximating the number of property damage only
{PDQ), injury, and fatal crashes associated with cell
phone use given a base set of relative risks as well as
those associated with known studies.
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Framework for Calculating An Estimate o
Exppectod Crashes in In Which Cell
hone Use Was Contributing Factor

1. From NOPUS 2002, 6% of drivers are using a cell phone at any daytime moment
(this is exposure ime, AT=.08).

2. This jaaves 94% (or 1- AT = .94) of drivers not using a call phona at any given
daytime moment.

3. NHTSA estimates 6,279,356 police reported crashes in 2002.

4, If the risk of a crash is equal for cell phone users and non users, Total Risk = 1.0

For condition In which Relative Risk (RR) = 1.2 (Le., incremental risk = 20%)
Total Risk (TR) = 0.94 + 0.06°RR = 0.4 + 0.06°1.2 »> TR = 1.012

Estimated Police Reported Crashes in 2002 ¥ no one was on cell phone:
Crashes = Total Crashes * R,/ TR,
s0 6,279,356"1.000/1.012 = §,204 867 crashes in 2002 {no celi phone involvad)
Estimated Number of Police Reported Cell Phone Crashes ¥ Relative Risk = 1.2¢
6,279,356 total crashes — 6,204,897 crashes if no driver was using a cell phone
= 74,458 police-reporied crashes where cell phone use was contributing factor

The table and graph that folows provide estimates of crashes across a range of relative

IOTERA el Y Onlyy, Winthiug Dinumed I Rorvionsr 5005 ls’

2002 Estimates of Police-Reported Cra
Cell Phone Use Was Contributing Factor:

6% Exposure Time (4AT=.06)
Relative Total Risk (TR), | Estimate of Police- | Estimates of Police-
Risk (RR) TR =004+ Reported 2002 Reported Crashes in
RR*0.06 Crashes in which Cell | 2002 in which Cell
: Phone Use Was Not | Phone Use Was a
a Contributing Factor | Contributing Factor
to the Crash to the Crash
1.00 1.000 6,279,356 0
1.20 1.012 - 6,204,897 74,459
1.38* 1.023 8,139,378 139,978
1.50 1.030 6,096 462 182,894
220" 1.072 5,857,608 421,748
4.30* 1.198 5,241,533 1,037,823

*Laberge-Nadeau et al 2001; ¥ **Sagbarg, 2002; 4
““Harvard, 2000, ¥ 2003; 1 AEFBrookings, 1999 2t

MTRA Intntal Ve Oully, W-sriiiug. Oneumn be. Rl (795 158
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NHTSA Data Underllﬁr.f Estimates

Crashes Where Ce one Use Wi
Contributing Factor
Persons Killed ' 41021 2118 42,000
Persons injuved 3,190,000 3033000 244,000
Toted Crashes (Fatal + Nondatal) 8,390,400 8,332,795 4,270,358
Faisk Craahe T A 708 B3
Nonfatal Crasives $,365,000 6.295,000 $,241,000
Injury Cravhes 0000 LOW 00 1,504,008
POC Craskes T T M ] e
Purtion of Toil Crasies it e Potsl [ . A8%
Ftle of Nomieist Crashes ' Peinl Cashes 7 1.8 %3
Naihe of injuwy Craahiw o Fotsl Crmbea 5 235 .
Ralie of POO Cmuphes is Fainl Craghen s 113 "z
Ralle of Paspitas VOl to Fatnl Coaalian 1143 .11 113
*Shown for cOIMpanson puIposs only.

Nols: Unreporied PDO crashes account for an selimeled 428% of sl PDO crashes,
Unrepariad injury crashes account for an salimeled 21.42% of all iInjury crashes. *

159
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Calculating Estimates of Crashes i,
2002 Where Cell Phone Use Was
- Contributing Factors

— Example

For condition with 8% exposure time {A1=.08), RR = 1.2 and resylting Totsl Risk = 1,012

Eslimeted Tolal Police-teporiad omehws irs 2002 whirs no one on call phone = 6,204,087

Eslimatad Totsl Police-reporied crashas where calf phone use wes coniribuling fackor
= 0,279,350 - 6,204,507 » 74 480 iotal police-raported crasiwe

Eslimated Number of Fatsl Crashes whers call phone use coniriboled (About 0.8% of Tolsl Police-Repcried Crashes)
Faiul Crashas = Told polios-reporied crashes ™ 0.008 = 455 sl crashes

Eslimebsd Number of kjury Crashes whors calf phone use contributad {Assums — 50 inhwry crashes : + Faiel cresh)
Police Repcriad inry Craghes = Fall Crashas * 50 = 22.933 {This Is the 78.50% of Injury crashes ihet sre palice-

Croshas » 22.935°0.2142/0. TS = 8284 (Thinis the 21.42% of injury crashes vl are not reponied

Tolal injry Castes = 22,033 + 5201 = 20,154 Injury crashes
Estimetad Number of POO crashes where cell phons use coniributed (Assuns ~ 112 PDO ; 1 Falel crash)
Polloy-Raported PDO Crashes = Fatal Cramives. * 112 = 51,07 (Thia Is the 52% of PDO crashes Sl sns polGe-taportad)
PDC crasivas » 51,07 1048052 = 47,143 (This Is ¥he 40% of T POO Crashes that e nol reporied foby

Tolal PDO Craghas » 51,074 + 47,143 = 98.214 FDO crashes
Tolal Number of Crashes = Fabsl crashes + Totsl injury crashes + Total PDO crashes
=455+ 20,184 + 0. 214
= 127,953 inlal crashes whars ceil phone uas was coniriiuling lecior
mhmﬂmumlmeNQWhmmmmMdeﬂ
crash severity Nalat, inhury, POD), ant lor deyiime an nighiine. 160
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NHTSA 2000 Crash Estimates
Given 4% Exposure Time (AT=.

] Year 2000 RA=t0 RA=12 | RR=1.% RR=1.8
‘Totel Risk 1.0000 1.0078 10148 10198
Estimaled Totai Polios Raporied Crashes in 8,303,409 0,343,028 | 8,300,042 | 8271122
which Celt Phone Use Yias hat s Contributing

Facior o the Creeh

Estimeied Police Raporied Crashas in which [} 49,483 93,967 12,287
Calf Phorw Use Waa a Coniribuling Factor to

the Crash

Estimalod Totsl Crashes (*CP) 0 MAT0 | 1383 200,752
{Raporic pius Nos-reporied)

Estimsiad POC Crastws ("CP} 0 82,792 120,367 167,881
{Raporied phus Non-reporked}

Esfimeled injury Crashes {*CP) a 20,388 38,470 50,308
{Paporied phus Non-reporindg)

Estimeiad Fatal Crashes {*CP) 0 200 548 716
Estimated Faialitles ("CP) 8 224 811 800

*CP = Call Phone Was ¢ Conirituling Facier 16 the Crash

Noks et calculalions sssurne disiribulion of crash severity (falal, injury, PDO) Is same for tolal police
reportad craches snd for crashes In which cell phone e was a condributing factor &0 the crash; and
oquivalance in relstive risk s sssurnad acrons for deyiime sad nightiime. 1861

JMETALA Bsamal Uet Oy, Whinitlng [ by Rouban (A)

(N

NHTSA 2002 Crash Estimates pE———

Given 6% Exposure Time (AT=.06) "~
~50% increase from Year 2000 estimates

YTear 2002 RR=1.0 RR=13 Rift=1.38 RR=1.5

Total Risk 4.0000 10120 1.0228 1.0300

Esfimeded Total Polics Ragoried Crashes in | 8,279,350 8,204,897 6,138,378 9,000,452

witic Coll Phone Use Wag Not &

Coniribuling Facior (0 the Crash

Estimated Police Raporied Crashes in g T4 450 439,978 182,504

which Call Phone Use Yas a Contbuting

Factor 3o the Crash

Estimelad Yolkal Crashes (*CP} [+ 1247453 240,356 314,048

{Rapociad phus Non-reported)

Estimated PDO Crashes ("CP) 0 .24 104,830 241243

(Raporied plus Norrreporied)

Estmated injury Crashme (*CP) [¢] 20,184 54,8684 71885
‘| Raported plus Non-reported)

Estimeted Fatai Crashes ("CP) o 458 855 1117

Estimated Fatalilies {"CP) L) e s 1,248

*CP = Coll Prons Wk & Coniitnaing Facior 0 the Crash

Nobe that calculations assune dissibution of crash severily {fatal, injury, PDO) ls same for totsl police
reporiad crashes and for crashes in which cell phone uos was a conirbuling facior 10 the crashy. and
oquivalance in relative risk is assumed across for deylime and nighittme. 192
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Apportioning the National
Fatality Estimate by State:
Introduction

Given the wide diversity in the distribution and use of ¢ell phones
nationally, and the differences in population statistics, roadway

systems and a number of otheor state specific factors, it is reasonable
to expect a wide range of differences In fatalities associatad with cell
phone crashes in each state. Using available information along with
the preceding analyses, the material that follows uses three
approaches for estimating the distribution of state fatalities for
crashes in.which cell phones wers a contributing factor. Since
relevant siate data is not complete for the year 2002, estimates for
this year ars based on an assumed 50 percent increase In total
fatalities (as reflected in the previous analysis) over the 2000 estimate
in conjunction with the more complete set of 2000 state data. Each
set of calculations Is preceded by a dotalled axample presenting the
maethodoliogy. Multiple approaches were used to establish a sense of
confidencs that the estimated distributions appropriataly reflect state
cail phone related fatal crashes as represented by the ranges across
the different approaches for each state.

Me for Calculating State
Estimates of Fataliﬂes In Which
Cell Phone Use Was Contributing Factor

Mathodology #1
mnmmm-mmmroummm
Crashes described previously to calculale national sstimates of traffic

fatalities In which cell phone use was a contribuiing factor (recall that this
framework accounts for the Influence the reiative risk of a crash when using
a cellular phone on the total risk of a crash). In sstimating stats fatalities
this framework was applied to the overali traffic fatality estimats reported for
each State in NHTSA's Traffic Safely Facts 2000. Estimated fatallties were
than calculated for 2002.

This methodology, on which the sarfler national crash estimates are based,
takes the following informeation into account In estimating fatalities for each
state in which cell phone use was a contributing factor:

Number of estimated traffic fataiities within sach siate in 2000 (based on
NHTSA Traffic Safety Facts 2000).
A range of reiative risks factors and the sssociated totel risk values,

A sample calculstion Is provided.

L
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Methodology for Calculating Stafe
Estimates of Fatalities In Which
Cell Phone Use Was Contributing Factor

Frunmm “dm:::uﬂglnlmawmmluhm}
Assurne this is true for alf Stoles.

loaves DO% (or 1-AT = N)d&lvu:rﬂuﬁmaoelma thy&mnmm
, ¥ Mdauﬂhhm coll phone users and non ueers, Total =1.0

calcuiation of 2002 fatailly estimates that follows is based on a 50% increass assumed from the
caiculation of aaflonal fatsliios.

+ California:
astimatas 3,753 traffic fsteiillos in Cailfornis in 2000.
Far condilion in which Reintive Risk (RR) = 1.2 Le., Inchwmantsl sk = 20%)
Totol Risk (TR) =090 + 0.04°RR » 0.06 + 0.04'1.2 > TR=1.008.

Estimated Coldomia Trafic Falalfies in 2000 if no one was on cell phone:
Fatelities = Totsi Fatalites * R, / TR,
803, 753*1.0001.008 = 3,723 CA fataliies in 2000 (no call phone isvotved)
Estimated Number of Califomia Fatalities in 2000 if Relative Risk = 1.2

3,753 totnl fatslities - 3,723 tutalies if no driver was using a colf phone
= 30 falaliies In Calliomnia where cell phone use wis contributing factor ia 2000

Estirmated Number of Callfornis Fataliiios in 2002 i Retative Risk = 1.2
2002 folailies » 2000 Fatnlies * 150%
20 07150 = 45 fatadities in California when cell phone was contributing facior in 2002

The table that follows provides seimales of fatelities for sach Stete across » range of relative risks using the
mathodology aullined above.

P TTORN
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Methodology for Calculating State
Estimates of &ected Fatalitles In Which
Cell Phone Use Was Contributing Factor

Methodology #2 . o
This method spportions the national fatality estimate among the States based on the
number of licansed drivers, within sach state, who reported using the phone while
driving, at jeast somae times, basad on year 2000 survey data ¥, and the vehicle miles
traveled by those drivers as repariad for sach state in NHTSA's Traffic Safely Facts
2000%. These stale data were compared against the reapeciive national totals to
determine how the national sstimate of fatalities in which cell phone use was a
contributing factor was to be apportionsd between the Stales in 2000. Estimated
fatalities wers then calculated for 2002,

This methodology takes the following Information into account in estimeting fatalities
for sach state in which call phone use was a contributing factor:

+  Number of licensad drivers who report talking on car or celiular phone on at
least spme irips, nationally and within sach state (based on 2000 MVOS8 %),

- Vehicle miles traveled by thoss drivers, nationally and within each state
{based on NHTSA Traffic Safely Facts 2000 %),

. mmmmmmmham , ational

esstimate 10 be apportioned belween the states. These mﬂomlmm
the range of relative risks, wers calculzied In the sarfier snalysis.
A sampie calculation ls provided.
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odolgy for Calculating State
Estfmatas of ted Fatalities In Which
Cell Phone Use Comm)uﬂng Factor

F %m of
1. From 4% of drdvers are using » 2ol phone st daylime momaent (AT=,04)
zmu::u;'?'frmafm mhgculp;:. . m:mﬂ.
or 1- AT = not 2 at
3. rmmu.mum call phone users snd non users, Yolal dv:l‘lido!m
4. Tha calculetion of mwmmuuumnmmmmh
eanior caiculation of netonel

Example - Calilomia (CA) [Cata sources: NHTSA Tralie Safsly Facls 2000, 2000 MVOSS]

1. Caiculate Sumber of Licensed CA Drivers in 2000 who report Having a Car or Cellular Phone in Vehicle,
basad on MVOSS 2000 deta:. 54% of persons: age 18 or over

Licansad CA Drivers w' Phone in vehicls = S54% Tolal Licensed CA drivers
= 54%" 21,244,000
= 11,471,780 Liconsed CA Drivers w/ Phone In Vahicle In 2000

Simiisrty, 102,837,500 Licersad US Drivers wf Phone in Vehicis bt 2000

2 Cakeulate Number of Licensed CA Drivers in 2000 who report talk on phone on st lsas! some
{'CPMMMINOSSMM Tﬁdmmzwmmwumﬂm?

Lm‘%WWﬂmMmdhﬂmm-74%‘(54%‘70‘!%&%}
= 8,489,102 Licensed CA Drivers who talk on phons on o least some iripe ("CP drivers”)

Sirifarly, 78,173,750 Licensed US Drivars wiho telkc onn phone on af isast some bripa in 2000

‘NIERA Intinnall Niee O, 'Wilaing Dovimtutus lu Sandow (MY} i
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Methodolgy for Calculating State -
Estimates of Fatamfes in Which Tets Sy ents
Cell Phone Use Was Contributing Factorq

Exampie— California (oont'd)x . i
3. Caiculede vehicls miles travelad (VIMT) per licensed driver in 2000
VMT par CA driver = Total VWT{CA) / Totat Licensed Drivers [CA)
= 308,549,000,000 miles 7 22,244,000 icansed drtvers
= 14,435 VMT per Sceneed driver in CA in 2000
Simiarly, 14 425 VMT por Licansed (JS Driver in 2000
4, ;methhmmmﬂiQmMmdmmw
VM por 32 diiecs = VMT per 30 * CF Difer e

= 14,435 mi par deiver * 8,489,102 CP drivers
= 122,538,940,400 VMT for il CP drivers in CA in 2000

Simiorly, 1,000,821,278.000 VMT for alf CP drivera ln US

8. Calculste portion of Tolsl VMT for All CP drivers in US thet Is VIMT for all CP drivers in CA in 2000
CA% = VMT for sl CP drivers. in CA in 2000/ VMT for all Licenwed US drivers in 2000
= 122,538.940.400 VMT / 1.,095,021.278,900 YMT

= 11.2% of all VMT for CP drivers in US was for CA CP drivers in 2000
Thia ia the apportionment facior that is muliplied by the nalional sslimete to obtaln the stele

7

M for Calculating State
Estimates of ﬁ,ected Fatalities In Which
Cell Phone Use Was Contributing Factor

Exampie ~ Californis foonfd

4. Caicuisie portion of Tolel Extimeled Feinlilos in which call phons use was & coniriinsing facior in
CA in 2000, Relalive Rigk = 1.2

Falalities in CA in which cell phone use wee conirbuling feclor

= Apportonment Facior * Nationsl Fetailty Estimals when RR=1.2

= 11.2%"324

= 36 fotelties in which cell phone ues was confribuling facior in CA in 2000

7. Calculate Total Ectimaind Fataliies in which cell phona uss was a conirbuling Eaclor in
CA in 2002, Reistive Risk = 1.2. Assumplion: The celculetion of 2002 fatality estimates thed follows
is based or: & 50°% Incresss aesurmed from the seriier calculation of nolionel faelise.

Estimated Number of Calliomia Fatsliies in 2002 il Relative Risk = 1.2
2002 {ataliles = 2000 Fataiilles * 150%
30 36*180% = 54 fatoliies in Calllormia when cell phone was contibeing facior in 2002
whaa the relslive risk of a crash is 1.2

mmmmmmumnms«um-wummm
the mathodology oullined abova.

Poview (1009
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Methodogy for Cajculating State
Estimates of a’ecned Fatalities In Which
Cell Phone Use Was Contributing Factor

Exampie — Calfornia (CA) {Dsta sourses: NHTSA Tralic Sevety Fects 2000, CTIA date for 2000}

iy 2000, 4% of drivers oot phane at moment (this s
: are [
mﬁm [7 14%“50')‘3"&“:‘ not ulplmmm —
or 1- AT = vslog 8 uagmdwﬁm
risk of & Cresh is hrcnlpmmuenwmm‘rou =1.0
amumam eslimeien that follows is basad on & S0% increase sssumed from the
uhmr %) is the value of the stuls of e national total of the

' é;a‘i‘é‘

i

1. Colcelate mom:uunumhwumh CA In 2000 (CA%1)

cnm-xnrmmmm
Mﬁrmh cktl\&hd Callular subucribers in US
= 12,283,388 CA subacribars / D0, US subecriben
= 13:6% of all US celiular subacribers were in CA in 2000

2. Ceiculade portion of Tolal icensed drivers in US thal wess in CA In 2000 (CA%2)

CA%2 = % of US Licansad drivers in GA
Lhemu i\ck

21, 244,000 CA w.gasmomwm
=11 1% of s US hlnlldm

SRETHA bynaront Ube Olt, Weitiding Tavwimmmt 4 Bursbrer (1953 17

Me for Calculating State
Estimates of ted Fatalities in Which
Cell Phone Use Was Contributing Factor

Exmmple — Callornis (tont'd)
3 mmduﬂmmm-..nﬂhmm;
CA“’%!".BWT

311
4, mmun&wmm-mhmhmmmy
mﬂ=%dl8l’ﬂuh0\
= Fataliles in

vm'hu:érnﬁmmmmm

3753 821
= 9.0% of all US fataiitien wors in CA in 2000
5. Caicuiale the apportionmenl facior (CA%)

cMEt %1 + CA%Z + CA%RI + CASA) / 4
m+11 1%01125-*9.0?.&4

wuhmwhmmhwm




Method for Calculating State EE
Estimates of ted Fatalities in Which Dot Sus Fows
Cell Phone Use Was Contributing Factor n,r '

Example — Callornis (oonf'dy

8. Calculale portion of Totasl Estimated Fataliles In which cell phone use was & conkributing factor in
CA in 2000, Relstive Risk = 1.2

Fatalities in CA In which cell phone use was contiibuling facior

= Appariionment Factor (CA%) * Nallonal Fatallly Estimats when RR=1.2
= 11.29%"324

= 3¢ intaiiies in which call phone use wae conitbuling fecior in CA In 2000

7. Calculale Total Estimaied Fatalities in which cell phone use was 8 contributing factor In
CAin 2002, Relative Risk = 1.2. Assumpiion: The osiculation of 2002 feislly ssimates thel jollows
s based on a 50% increass asaunad from the sarller caiculaion of nalional fotolites.

Estimatad Number of Callliomis Fatalities in 2002 H Relative Riek = 1.2
2002 futalties = 2000 Faleliios * t50%
0 36*150% = 54 futalitios In Cailfiomnis when cell phone was coniributing factor in 2002
whan the relalive risk of 8 crash s 1.2

Tha tabla thet follows provides setimeates of falsliles for sach Stals across & range of relative risks using
the malhodoiogy outined above.

m

Ouiy. Wiiing

NHTSA 2000 & 2002 State

Estimates of MV Fatalities ¢
Cell Phone Use was Contributing Factor
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Hoty. The calculation of 2002 falallly estimeles is based on a 30% increase assumed from the earfier

of national (atalites.

L |

DORHSA bntemnd Ly Ol Wi Chvomm s B (MUY 180




(0 ()
E=SE=E =
=S5 1

PP A

91




Where Are The Fatalities

Crash data are typically used to provide an account of the fatalities due to
a particular causal factor. However, as discussed previously, fatalities due
io ceil phone use may be masked by other contributing factors. The AEI-
1.2 and Harvard'' studies provide estimatas that suggest the
possibility for a substantial numbes of fatalities (using a RR of 4.3) due i
phone use whila driving. If a relative risk of 4.3 were used in the current
analysis, with an exposure rate of 6%, the estimated fatalities would be
substantial in number (on tha order of 7,000) and should be clearly evident
in the erash record. Given these analytical results and the fact that such
large numbers of fatalities have not bean observed, it is reasonabla to
assume that the actual retative risk is much lower than 4.3. The 2001
Montreal Study™ is the most complete epidemioiogical study on this issue
to date and suggests a relative risk of 1.38. More recent work by the
University of Montreal further demonstrates analytically that the earliar 4.3
estimate was flawed. ® Using the 1.38 value as a base, it seems
reasonable to assume that the relative risk is closer to this value and lies
within a range of 1.2 o 1.5. Within this range, the current analysis
dwgce%sstsbetweenmaand124afataﬁﬂesin2ngmmmuremta
. — 133

Summary of 2000 and
2002 Crash Estimates

The results of this analysis show that the number of estimated
crashes and fatalities in which cell phone use was a
contributing factor has increased significantly (by about 50%)
as a function of the relative risk from 2000 to 2002.

Within the range of relative risks from 1.2 to 1.5, the current
analysis suggests approximately 300 to 800 fatalities in 2000
given an exposure rate of almost 4%.

Recall that within this same range of relative risk, the current
analysis suggests an increase in fatalities to between 508 and
1,248 fatalities in 2002 given an exposure rate of 6%.

IWTTIN tamwemd i Chaly. Weshing, Pooumms Sy Syeion (20T}
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How Do the Various Source
of Data Come Together?

in aggregate there is a wealth of information.

After more than a decade of research on the subject,
however, conclusions and recommendations differ greatly due
to differences in economic, political, personal and academic
perspectives, that influence basic assumptions and
interpretations of the research.

While the current analysis generated a range of estimated
fatalities due to cell phone use while driving, definitive
conclusions remain elusive, highlighting the complexity of the
issues and the continuing lack of critical data for assessing the
true nature and magnitude of the problem.

NHTRA hitmad Kt Ouby, Weathiag Divininget b Rusioorr (109

Why Is Understanding the

Problem So Elusive?
Some of the More Significant Reasons

- Estimates of the role of distraction in crash causation vary
considerably from about 13% to more than 50%, depending
on the data source and assumptions used.

» Collection and documentation of distraction related crash
data is not consistent across jurisdictions.

- Most often there is no post-crash evidence of the role of
distraction in precipitating a crash.

- Some drivers are not aware they were distracted or are not
willing to admit it.

« Most state crash reporting forms do not generally address

the issue of distraction or more specifically the issue of celt

phones.
186
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Another Issue of Concern:
Crashworthiness

There is one safety ssue that extends bayond the influence of cell phones
on driving behavior and performance. Keeping in mind that use of a cell
phone increases the risk of a crash, this issue concerns crashworthiness
related to the position of installed wireless devices as well as hand-held
devices and those attached to the driver. This is an issue both from the
standpoint of a deploying airbag and the potential for a device to become
an injurious or lethal projectiie. For phones held by drivers inthe -
proximity of the face and head, for driver attached accessories such as
microphones and earpieces, or placement in front of the steering whesl
during use (e.g., dialing a phone) there is aiso concem. In addition,
instences of devices installed over akbags have been noted by NHTSA.
Thaese situations ere particularly dangerous given the seemingly obvious
potential for serious injury during airbag deployment.

TRA Dt then Oy, Wenbingy Btemeas fo Survdonir TV 87

Summary of What We Kno

. The number of cell phone subscribers (and users) in the
United States continues to grow (2003, > 146,800,000), as
does the number of drivers using cell phones while driving.

- Use of either hand-hekd or hands-free phones increases the
risk of a crash.

» Data suggests that the use of cell phones per subscriber is
increasing (frequency and duration of calls).

« User demographics are related to how, when and where
cell phones are used and the magnitude and types of
crashes involved.

« Young, novice drivers who also use cell phones or other
wireless communication devices are of particular concem.

DONTRA v Thon vy Warbiiogg Duvciinioit b Shrvilons (00 158
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Summary of What We Know

» Nature of problem is changing with advances in technology and
increased use.
« Call phone architecture (e.g., design features, placement) influences
the risk of a crash.
« Cell phone demands (l.e., specific tasks and their difficulty for using)
influence the willingness of drivers to use the phone.

more freqiently and for longer durations than drivers who use handhekd

phones.
« Context of the driving environment influences the willingness of
drivers to use the phone.
- Most cell phone crashes occur under benign conditions (e.g.,
straight road, daytime, clear weather).
- Most cell phone crashes occur in urban environments.
- Frequency and duration of use, both while driving and overall,
influence the risk of a crash. 1

— ] sty FEAT}

Summary of What We Know|

» The public is concemed about the safety implications
surrounding the use of ceflular phones while driving.

- Crash data is incomplete, inaccurate, and difficuit to obtain.

» More than half of the States have proposed restrictive
legisiation.
» Several states have initiated special studies.
» A variety of research studies are ongoing.

MITTAA Jatmmel Uss Gy, Werliog Domsuamend b Rndoer (390 190
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What Others Are Saying

The following slides present a sample of
statements from notable sources that have
received considerable visibility in the media.
These sources have addressed the cell
phone issue either through research or.
through an analysls of existing Information
and data to better estimate the nature and/or
magnitude of the problem.

Notable Quotes TR

- Harvard Center for Risk Analysis, 2000

. “The weight of the scientific evidence to date suggests
that use of a cellular phone while driving does create
safety risks for the driver and his/her passengers as well
as other road users.”

- However, they note that the magnitude of this risk is unknown

- "ltis not clear whether hands-free cellular phone designs
are significantly safer than hand-held designs, since it
may be that conversation per se rather than
dialing/handling is responsible for most of the
attributable risk due to cellular phone use while driving.”

19
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Notable Quotes

» Harvard Center for Risk Analysis, 2000 (cont'd)

- “Traffic safety researchers do not find much reassurance
in the data [Cellular subscribers vs. US mileage fatality
rate, Traffic fatalities] ... because there are many
powerful variables (beneficial and adverse) that
influence overall fatal crash statistics.”

« "As an example, if cellular phones were in fact causing
500 additional fatalities each year in the U.S., the
problem - even though large in absolute magnitude —
might be masked in the aggregate data by recent
reductions in accident fatalities from campaigns against
drunk driving and for safety belt use.”

193

Notable Quotes

« Harvard Center for Risk Analysis, 2000 {cont’d)

- “Alternatively, if cellular phone use were to increase the
risk of motor vehicle collisions but primarily in less
severe crashes (i.e., those collisions least likely to cause
a fatality, such as rear-end impacts), then one would not
expect to see a simple corrélation between traffic
fatalities and celiular phone use.”

- "For example, in rush-hour traffic where cellular phone
use is common, fatal crashes account for a
disproportionately small share of crashes because
congestion produces low-speed collisions in which
vehicles may be damaged but occupants receive little or
no injury.”
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Notable Quotes

« Harvard Center for Risk Analysis, 2000 (cont'd)
» "Although fatal crashes are of obvious human
significance, they may not be the most important
outcome when scientists study the risks of using a
cellular phone while driving.”

Notable Quotes

« University of North Carolina Highway Research
Center, 2001

- “Clearly there is a critical need for better information if
the risk of crashing while talking on a celi phone is to be
appropriately estimated. Without this information, there
remains a very important unanswered question: 'Just
how dangerous is it to be talking on a cell phone while
driving?”

.
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Possible Strategies

» Addressing the Cell Phone Issue

. Training and education

» Media campaign (PSAs)

. Design changes / guidelines
. Restrictive legislation

. Corporate restriction

- Restrictive designs

. Cooperative systems

- Insurance implications

WTEN Somvan Uvm Conly, Worbing Dommmmrwt s Bacetos (1) 197

Training, Education, Media
Campaign (PSAs)

Traditional approaches have baen usaed for some time with uncertain
success. Application of such approaches to other issues (alcohol/seat
beits) have shown relatively small benefits (10%-~15%) and while some
benefits may be realized on this specific issue, efforts may be best directed
at establishing a uniform set of guidetines for use covering the range of
phone architecttwes and also highlighting the distraction issue in general.
it is clear from focus group discussions that there is a considerable lack of
knowledge about distraction and the risks of a crash. Providing exposure
to these issues at the high school level may have long term benefits.
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Design Changes/Guidelines

The relationship betwsen the "demands™ of using a cell phone and risk
has already been pointed out. Clearly, cell phone design is primary in
determining the nature and degree of distraction associated with use.
This issue highfights a paradox in that the more the use of cell phones
is facititated by design improverments (ease-of-use), the greater the

~ likelihood # will be used {(while driving). Indeed, hands-free systems
have been touted by many as "safa.” However, to the extent that
conversation itself contributes to crash risk, any benefits of design
improvements may be washed out by increased exposure, Survey
data has indicated that if a device is too difficult to use whila driving it
will not be used. Nevertheless, there are many human factors design
improvements that should be addressed. Some of these are
highlighted on the slides that follow.,

199

Design Changes/Guidelines

- Reducing Manual Demand

- Hands-free systems
— Most hands-free set-ups are for hands-free conversation,
manual dialing is stil required
. Voice interface
— Allows for hands-free dialing and answering
— Technology not cheap enough for satisfactory performance
« Flip-phone vs. non-flip phone
~ Flip-phones are still very popular, but most require two hands to
flip open
~ Cradies that require flip-phones to be open may help this issue

TR Juimnt Uiys Caplty, Wiatiping Sttt I B[ oERy 200
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Design Changes/Guidelines

« Reducing Visual Demand

. Screen size
~ Larger screens allow for larger text sizes, but they also allow for
more information and graphics
- Recent incorporation of digital camnera capabilities will potentially
aliow for mora image-rich interfaces ,
- Possibly include “driving” display mode that uses restricted
(minimad) visual interface
» Keypad design
~ Ensure that button size and spacing are adequats for minimal
eniry eirors
- Key feedback is essential to reducing the need for visual
confirmation of inputs

WIETSA Sutwwaal U Ouly, Wonthing Cmewmmont - Sorsiour {20} o0

Restrictive Legislation

in response to what is percelved as a significant problem, the state of
New York and several local jurisdictions across the country have
Implemented legisiation to limi the use of cell phone to hands-free
devicas. Inherent In these restriction is the assumption that hands-
free architectures are safer. Bacause the success of these efforts In
reducing cell phone related crashes is not easy to assess, it is
impossible to determine whether such efforts will tend to Improve
overall safety, or In fact reduce It {through greater use). Both
axperimental and epidemiological studies have consistently shown
little if any difference betwesn hands-free and hand held
architectures. The basas for the lack of a distinction, however, Is not
clear since sach may be associated with atfributes for use that can
henefit or hinder safety. Until these issuss are clarifiad or an
appropriate assessment s made of legisiative sffectiveness, it would
appear that the success of this approach in reducing cell phone
related crashes will remain unknown.

LA Intmbd Vo oy, Wesling Cubammanet s Swvinar (AT}
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Corporate Restriction

As highlighted earfier, corporate liabllity lssues have motivated a

number of companies to establish formal policles regarding cell
phone use. Such policies have oftsn been motivated by high
profile, high cost crashes that have taken place on company time
or using compeany vehicles. Businesses would appear to be
highly vulnerable to lawsults in these situations, which could
significantly impact small business operations in particular, It
where, when and how to conduct businass on the cell phone
would be prudent and has the potential to reduce a smafl, but
significant (economic) component of tha cell phone crash
problem.

Restrictive Designs

While the focus of technological innovation has been on improving
the capability and usability of in-vehicie devices, It has long been
recognized that there may be a need to use innovative techniques to
Himit the availablilty of certain high demand functions on these
devices. The most notable axample is the restriction on navigations
systems that limits destination entry from a moving vehicle. it has
been suggested that such limitations can be applled to cell phones
in order to prevent the making or recaipt of calls if the vehicle is In
motion. While such an approach may be viable for communications
systems intsgrated into the vehicle, such an approach may not be
easily implemented for carry-on devices. However, with the
implementation of new call location requirements, the use of
integrated GPS capabiiities would allow determination of phone
velocity which could be assoclated with use in a vehicle.
Nevertheless, associating the motion of the phone with a car (as
opposed to another type of vehicle such as a bus or train) and a
driver (as opposad to a passenger), would still be a challenge.

AETIA ommid U Cullp, Wenking Cinsmmpenst e Bigndur (T90) 204
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Cooperative Systems

Another technological approach is related to the ongoing development
of crash avoidance systems and the associated sensor sultes. Recent
developments In sensors and assoclated aigorithms would theoretically
aliow determination of imminent threats (traffic conflicts) and
determine, with some degree of reliability, whether the driver is
distracted (visual or cognitive). With this coincidence of circumstances
i may be possible to warn the driver {regain-sttention to driving)to
allow an appropriate avoidance response. it remains to be determined
whether such an approach would provide enough time for a driver to
refocus attention and respond appropriately.

TR Ittt S {ufy, Wivhiig Dhormmrnt s et MY

Insurance Implications

One approach adopted by saveral Insurance companies (in
Germany and Canada) Is 10 limit insurance coverage If a cell phone
was In use at the time of a crash. Other approaches that have been
discussed include the addition of 8 surcharge if cell phones are
used while driving. Thess approaches may have limited impact if
adopted only by a few Insurers since clients can simply move to
another insurer without a cell phone consequence. More universal
and publicized policies that spell out consequences of cell phone
relevant crashes, however, might nflusnce behavior.
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Possible Stfategies

- Improving the State of Knowledge
. Epidemioiogical studies
. Improved crash data collection
. Laboratory, simulator and test track research
.~ Observational researoh-——— - - e
- Surveys
- Naturalistic data collection

Epidemiological Studies

Perhaps the greatest contribution to understanding the
real-world risks associated with cell phone use has -
come from the epidemiological studies that have
focused on this issue. While not establishing a direct
link between cell phone use and crashes, the
relationships identified by these studies do come closer
to providing a basis for establishing the magnitude of
the problem. The key to the value of these studies is
access to phone records, which is more readily
obtained in Canada. However, as the following slides
caution, the relevance of this data to the U.S.
population may be limited.

o
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Epidemioclogical Studies

As the authors themselves stated, the 2001 Montréat Study % is “the first
apidemiological siudy based on a substantial sample that shows a link
between risk of having accidents and accidents with injuries and the fact of
being a cell phone user as opposed to a non-user.”

This study represents a significant step forward in understanding the
magnitude of the ritks associated with cell phone use while driving.
However, there may be certain factors that impact generalizability of this
data to the United States at the present time.

it iz important to keep in mind that this was a retrospeciive epidemiological
study done on two large cohorts — users and non-users of mobile {(celiular)
phones. The objective was to verify whether an association exists
beiween celi phone use and crash rates, but this study did not (and could
not) confirm a causal relationship based on the research meth

used. Recall also that the popuiation sampled was selected to maximize
the number of celt phone users.

HUTIA hitwund D G, Whoring Gocuvanl I Bewiow {HET)

Epidemiological Studies

Geographic differences between Canada and United States - the
lighter colored areas in the two figures represent the most sparsely
populated regions — and the availability of cellular service nationwide
would also likely effect differences in celi phone usage belwsen the
two populations, though the nature of those differences is unknown.

- = - Fomihdont Paguainiion
. A /
ﬁ. - T 0.5 Meridvai Feputetion

210

IIRA, tmtend s Ouly,

105



Epidemiological Studies

Other consideratlons of note:

The. Canadian data, coltected through 2000, indicated that a smaller

portlon of Canadian drivers reported having cell phones as
compared with U.S, drivers who pasticipated in NHTSA's 2000
MVOSS (356.2% to 54%).

« Cell phone usage Is somewhat different in Canada as compered to
the U.S. For axample, in 2000 about 90% of drivers who
participated in the Canadian study and who had cell phones
raported using phones at some time while driving, comparad with
about 75% of U8, drivers with cell phones.

» The Canadian data indicated a higher usage of hand-held

phones
than that reported in the U.S. at that time (more than 80% vs. 73%).
« A comparison has not been done to consider how service plans may

have differad between the U1.5. and Canada over the years,
however, variances in available servica pians and service can
impact on usage.

m

Improved Crash Data
Collection

it would appear that the mainstay of media reporis on the role of cell
phones in precipitating crashes is the crash data as reported by
NHTSA and state resources and interpreted by others. The
shortcomings of this data, however, as highlighted earlier, prevents
any definitive statements about either the magnitude or nature of the
problem. Given the diversity in data collection techniques and the
subjective nature of data imbedded in crash reporis on the subject of
distraction in general, and cell phone in parficular, not to speak of the
unknowns, it would appear imesponsible to make much of the data
othrer than to develop a general sense of the issues and provide
quidance for more focused research. Improvements in the data
collection procass that wouid allow for greater comparability along with
increased sensilivity to this issue among crash investigators would
help improve the data quality, but would not provide a definitive source
of information to guide the decision making process.
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Laboratory, Simulator and
Test Track Research

Perhaps the greatast coniribution of experimental research into cell
phones has been a betier understanding of how cell phone use can
influence safely relevant driver behavior and performance, and the
mechanisms responsible for those effects. These issues are criticai In
influencing both the public iInformation side of the issue and the design
of these systems since thay provide an empirical basis for determining
what information (safety) users need to know and what design faatores
offer the lowest level of demand. The research can also provide insight
into the methods and timings necessary to warn drivers of fraffic
conflicts. There is a particular need o axpand research to address the
use of the broad range of functions now being incorporated into cell

phones.
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Observational Research

Observational research has proven 1o be a refiable approach for
capturing the rate of hand-held phone use while driving at any given
moment. However, the major drawback to this type of research is the
inability to obtain accurate observational data on hands-free phone
use. Currently, NHTSA relies on the use of survey daia to fiit this
gap, and while such an approach appears to provide a reasonable
estimate given the aggregate of other supporting information, it would
be best if a more direct approach was employad to obtain hands-free
use data. In this regard, it may be possible to utilize currently
available, remotely located devices to detect phone use from afar to
improve the accuracy and reliability of observational research in
obtaining estimates of hands-free use.
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Surveys

Because the cellular phone industry has been incredibly dynamic in
recent years in its subscriber and airtime growth, the trends for
phones will most likely continue to change over time. Surveys are
useful for understanding these trends and how people feel about their
phones, and when and where they use them. In order to be sensitive
to trends in phone use while driving, survey data must continue to be
collected on a reguler basis (at least annually),
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Naturalistic Studies

The Missing Link:

in reviewing available sources of nelavant data and the completeress and
accuracy of the information they provida, it is clear that it is not possible
at this time to determine the magnitude of the cell phone problem, either
in terms of crashes or fatalities. All estimates provided in the literature
are subject to significant data limitations and associated error, and are
basad on assumptions that may have lithe credibility. What is clear is
that the key element that Is missing is an accurate determination of
relative risk. While the mode! approach to estimating fatal crashes
presentad earller is not perfect, it does allow for approximating the
magnitude of the probiem, given a relative risk. It is argued here that the
use of naturalistic driving studies, if mplemented properly, can fill that
gap as well as answer questions that cannot be addressed by traditional
research approaches. In addition, the proposed resaarch would aiso
caplure the use of other technologles as well as other distractions (e.g.,
tuning the radio, eating}.
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Naturalistic Data Collectio
Large Scale, Statistically Representative Sample of U

Unlike other experimenial research, naturatistic studies provide an
accurate picture of events as they would occur in the real worid. While
lacking experimental control, these studies do provide a unique
opportunity to empirically identify and document driver behavior and
performance under conditions that represent the full range of
circumstances encountered in real world driving. Within the context of
celi phones it provides the capabllity to-deseribe coll-phone-use in -~
terms of behavior and performance in relation to driver demographics,
driving style and traffic events (creshes, near misses, driver emor).
With appropriate subject salection distributed nationally it would be
theoretically possible to get meaningful measures of exposure and
relative risk, including the conditions under which these devices are
used and comparisons o other distractions. This approach would also
capture other portable technologies as well.
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Naturalistic Data Collection
Focus on purchasers of OEM in-vehicle technology

The evolution of technology has focused on integrating a large
number of functions within single devices. This trend can be seen in
the integration of OEM devices into vehicles that may include audia,
navigation and communications systems. Many of these systems
have unique voice interfaces that allow control with minimat manual
involvement. The manner in which these devices are lsamed and
used is uniknowr as is their potential to precipitate distraction related
crashes. Through a large scale naturalistic study in which purchasers
of new vehicles with these systems are offered a monelary incentive {
e.g., several thousand dollars off the purchase price) to be a part of
the study, it would be possibie to coliect invaluabie information as to
the benefils and liabilities of these new davices and interfaces.

FUNTRA ) e Oy, Wradihag Dusstuiind Wt Sarsiwer (2000 zie

109




Summary & Conclusions

Uniike most issues in highway safety, thoss surrounding cell phones
reprasent a unique and daunting challenge. Despite a vast amount of data
and resoarch, the most substantive questions regarding the impact of
wireless communications on safety remain unanswered. The dynamic nature
of the tschnology and its use, along with the difficulties in collecting
complete and accurate crash dats, continue to be the greatest challenge. In
some notable cases resulis of studies have bean highlighted by the authors
as “definitive,” and coptured by the media and other researchers as having
number of shortcomings in the crash data, the research, and the risk
analyses. Our anslysis, bassd on the most current data, provides what we
bellove is a "hest” estimate of fatalitles and non-fatal crashes and Is intended
to give the reader a “sense” of the magnitude of the problam. K s further
suggested here that realistically, the only mechanism for obtaining the
necessary information to properly characterize this problem Is through well
designed naturalistic driving studies, whers the behavior of drivers can be
monitorad and the consequences of phone use accurately and reliably
recorded. | e
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Safety Tips from

Transport Canada

Transport Canada Fact Sheet RS200-08 (rez«see, December 2001) .9

. "Transport Canada recommends against using cell
phones while driving. it is distracting and increases the
risk of collision. Your primary concem is the safe
operation of the vehicle.”

To avoid cullisions arising from the use of cell phones:
- Tumn the phone off before you start driving. Let callers leave a
message.

. [f there are passengers in the vehicle, let one of them take or make a
call. If you're expecting an important call, let someone else drive.

- [f you have to make or receive a call, Jook for a safe opportunity to puil

over and park.
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NTSB Safety Recommendationsl =
Background

.- On February-2002, a serious crash involving the

loss of five lives took place in Largo, Maryland.
The nature of this crash and the events leading
up to it were investigated by the National
Transportation Safety Board (NTSB) to
determine the contributing causes and to make
recommendations that would have the potential
to mitigate similar crashes in the future. The
following slides provide highlights of this event
and the NTSB's findings and recommendations.
This material in provided because cell phone
use was ldentified as a potential contributing
factor.
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Report / Hearing

NTSB Safety Recommendaﬂonﬁ BT =

= Single crash that took the lives of 5 persons,
including a driver who was using a wireless phone
at the moment she lost control of her vehicle.

s Interstate 95/495 (the Capital Beltway) near Largo,
Maryland

» The Board found that the probable cause of the
crash was the Explorer driver's fallure to maintain
control of her vehicle in the windy conditions due to
a combination of inexperience, unfamiliarity with the
vehicle (she had just purchased it that evening),
speed and distraction caused by use of a handheld
wireless telephone.
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NTSB Safety Recommendations ~———

June 3, 2003 Safety Recommendations to NHTSA
1. Develop in conjunction with The Advertising Council,

Inc., a2 media campaign stressing the dangers
associated with distracted driving.
2 Develop in conjunction with the American Driver and
Traffic Safety Educahon Association Q_Myig_fg[
- driver educ;
risks of engaging in distracting behavior.

a  Determine the magnitude and impact of driver-
controlled, in-vehicle distractions, including the use of
interactive wireless communication devices on
highway safety and report findings to the United
States Congress and the States.

Culy, i

Recommendations:
Prologue

" The recommendations that follow apply to a diverse group of interests
that should carefully consider the implications of the infoirmation and
analyses in this report, and how the racommendations may be used as
a stepping-stone to improving knowledge and safety related io in-vehicle
usa of wireless devices. These interests include:

Usars Manufacturers
Designers Service providers
Law enforcoment Medla and outreach
State and Local governments  Employers

Special interest groups Parenis
Government agencies Researchers

Educalors insuranca carmiers
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Recommendations:
Prologue

While a definitive estimate of the magnitude of the probleni Is not
possible at this time, we bellave it Is prudent to use sxisting data and
information to generate a best estimate. Using 2002 crash data across
an assumed range of relative risk, a best estimate of fatalities, Injury
crashes, property damage crashes and non-police reported cell phona
related crashes was presented sariler to characterize the potential
magnitude of the cell phone problem. While these estimates Involve a
riuriber of assumiptions, we belleva they are reasonable, given
available data and information. The need for the recommendations
that follow are based on the magnitude of the problem reflected in
these estimates as well as the aggregate of other information provided
In the preceding documentstion. Because the estimates are relatively
{arge, we belisved that In the Interest of saving fives and preventing
injury, a conservative approach is called for at this thime. As additional
data, information and analytical approaches become available, these
estimates will be adjusted as appropriate.
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Recommendations:
Wireless Communications Research

Given the likelhood that crash data will be unable to accurately capturs
distractions as a causal factor, it s recommendad that a naturallstic, on-
road data colisction effort be initisted using instrumented cwner
vehicles. The effort would focus on coll phones as well as other
distracted driving behaviors that can have an adverse infflusnce on
driving safety. The study would Invoive a statistically meaningful
number of volumteer drivers, perhaps 10,000 or more, distributed
nationally, carefully selected to be representative in all relevant aspects
covering demographics, difving history, celf phone type and use, and
other characteristics deemed relevant. Driver anonymity, data
confidentiality and protection, along with monetary compensation,
would be used to encourage participation. Data would be collected over
a period of ot lsast one year. For this iarge subject population It is
anticipatad that sizable number of crashes would natursaily occur. All
crashes would be investigatad in dapth, and all detectahle critical
incidents and near misses wili be recorded as well. ks expectad that
the aggregate of this data would clarify lssuss of willngness to sngage
and exposurs, and ultimatsly lead to a more accurate sstimate of the
magnitude of the problam. 6
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Recommendations: EE!
Crash Avoidance Research ]

Recent advances In crash avoldance technologies (6.0, forward |

collision avoidance) provide a unique opportunity to mitigate crashes
involving distraction by sensing confilct situations during periods of
inattention and alerting the driver. Other technologies In
development are intended to actually saense driver Inattention and
provide a means of refocusing driver attention to the driving task.

.. These efforts have the potential to mitigate the adverse

distractions. it is unclear at this time how effactive these approaches
will be, and more research is necassary to establish appropriate
trigger algorithms, nuisance criteria and timings, and o determine the
sffectiveness of thess approaches under real world conditions. itis
also Important to consider how drivers will adapt to these systems
over time (Le., behavioral adaptation) to ensure that use of these
systems does not decroase safety by reducing vigilance or by
aliowing drivers to use these systems to drive the margin between
safe and unsafe, m
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Recommendations: BesE=S
Users

The driver’'s primary responsibility is to
operate the vehicle safely. This requires =~
undivided attention and focus on the driving
task.

Using wireless communications devices while
driving can be distracting and increase the
risk of crash and injury. Therefore, NHTSA
recommends that drivers not use these
devices while driving, except in emergency.
This recommendation applies to both hand-
held and hands-free devices.

RITRA duli ) 228
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Recommendations: e =
Users

- Drivers who use wireless communication devices
should not use them while driving. Instead,
drivers shouid do at least one of the following:

- Stop the vehicle in a safe location that Is off the road,
well awayfromtnfﬂc befmﬂnyraceivcorpiace thair
calls. -

. thapamngﬂtomurplmcnus.

. Uuthophom’svoiumﬂboxfuttmlfmcqulppod
and return the call when not driving.

« All drivers should follow these guidelines, and
employers are urged to adopt policies
implementing them.
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Recommendations:
Outreach

Whereas efforts to educate and inform the public about the risks of distraction
and cell phone use by drivers have been highlighted by the NTSB and the
industry, past experience with education and public infformation programs has
indicatad that these efforts are likely 1o influence only Bmited segments of the
population. it is nonethealess important o sensitize the general public to the lssue
of driver distraction. Because of the dynamic nature of cell phone technology and
use in particular, we belleve that distraction due to cell phones must ba
emphasized In any outreach programs. It Is thersfore recommended that:

= A saries of policy-based PSAs be developed, consistent with the NTSH's
recommendations, and implamentad 10 focus on the risks of disiraciion in general,
with an emphasis on cell phones in particular.

*  Because younger drivers appear 10 be most vuinerable 10 distraction: and lend to use
avallable technologies with less awareness of the potential dangers invotved, a
lechure saries geared to high school students should ba developad and included In
schock cumiculs to sensilize students i the issus of distraction In general and cell
phones in particular.

* Employars should be encouragad to establioh a formal policy with regard to
distraction in paneml and the use of work-related technologies, induding cell
phones, while driving and be sensitized to issues of liability,
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Recommendations:
Legislation

Decisions as to the need for legislation limiting the use of cell phones from
a moving vehicie are a state or local issue and should be based on the
determination by authorities that a sufficient problem exists in their
jurisdiction o warrant action. Where such action takes place, however, it
is recommended that provisions be made for an evaluation of the impact
of such action in terms of use and crashes, particuiarly given the
uncertainty of how the use of hands-free devices will influence overall
safeaty.

In view of the greater risks associated with new or novice drivers it is also
recommendad that consideration be given to specifically prohibiting these
drivers from using cell phones while driving, perhaps as a part of
graduated licensing programs or through some period of time based on
driving experience.

1
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Information Needs From Industry

in developing the various analyses and information for this report it
was necessary to derive estimates from limited or Incompiete
Information about the use of wireless devices in general and from
moving vehicles, in particular. Avallahllity of this Information in the
United States is further limited by the difficulty in obtaining phone
records that would facilitate associating a crash with phone use, a
problemn not encountered in Canada, as reflected in the
aepidemiological studies referenced. in some cases relevant
information is embedded in CTIA reports avallable at great cost. In
the interest of providing research with the best avallable information
to address the issues at hand, it would be helpful for these data to be
made generaliy available so that research can more accurately reflect
the true status of cell phone use. Recognizing that it may not be
possible to provide all the desired data, the following page identiifies
a list of information that would be helpful.
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Desired Data from
Industry

Call Frequency and Duration data -

. Time of day distributions

. Regional distributions

. Roaming vs. non-rcaming

. 911 calls

- Estimates of mobile vs. landline phone use

Equipment Sales / Use data
+ Hand-held
. Hands-free
- Headsets, Ear buds, Spaakerphone systems, efc.
Customer Satisfaction / Survey Data
- Hands-free vs. Hand-heid

e e e e L e

Applicability

The findings, analyses and recommendations of this effort may
have applicability to other issues associated with in-vehicle
distraction in general, and the use of advanced in-vehicle
technologies, in particular. With current trends for integrating
device functionality and expanding the capabilities of advanced
in-vehicle technologies, including wireless communications, it
would appear that there is reason for concem. As more complex
systems are placed in use, it is unknown at this time how, when
and where thess devices will be used by drivers. Similarly, many
distractions other than those involving advanced technologies are
also relevant to the research and recommendations presented,
particularly from the standpoint of understanding the role they
play in crashes, and how best to communicate the risks involved
and address the behaviors,
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This Driver Lost Control While
Using Phone and Struck a
Stopped Construction Vehicle
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