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On-Road Wreless Phone Use 
and Crashes 

- Note 

I The materlal contained herein is a working 
dowmant, currently under revision. and as such 
should not be disseminated. 

This document has not yet undergone full. internal 
Agencyw-. 

Please do not reproduce or distribute copies of 
materials contained withkr this dowment 
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What is Distraction? 
Background 

I 

. There Is great variation in haw the terms inattentJon 
and dbtractlon are defined and applied to issums 
involving crash causatfon, driver behavior, driver 
performance and driver e m .  . Use of these terms revdves around the particular 
aspects of driving that are studied, the taxonomy of 
driving that Is used. and the nature of the data that Is 
available. 

h .  

c 

- NHTSA has typically qmrated dbttactlon out as a 
component of inattenth as a matter of convenience In 
partltioning the data that it dlects slnce the crash 
records with which we deal best iit this strategy. 
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What is Distraction? 

I 

Distraction refers to the diversion of attention 
away from the primary task of driving due to 
other visual, cognitive, auditory or biomechanical 
activities. . At least 25% of crashes are distraction related. . Examplesofeowcesofdistrectionkrelude: 

Anmnab E.Clylnmnlan0 -n(t 

c.IIPhoM Pawnp.n - 
CMklm, Rdo lknoldno . It is not necessary for such actMtiegto result in adverse 
consequences to he considered a distradbn. 

N m . ) I I ~ - L . L b l  7 

Cell Phones: 
Definition & Applicability 



Abbreviated NHTSA HSstory 
1989-2003 

(Cell Phones 8 Distraction) 

~ 

What Constitubs a Cell Phone 
Problem Requiring Formal Action 
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Primary Questions amm 

Can We Examine Costs 
Relative to Benefits? 

! 



Secondary Questions 

. What is the nature of . What contribution 
the problem? does exposure make 
. Who? to risk? 
* WhM? - FIB~UWIC~O~U~~~, 

. when? - Wh-7 - HOW? 

* Durationofuss~ . Callsperunittime? 
. Calls per unit distance? . Callspertrip? 

s?5=si 

i 

Wireless Technology 

This evolution has had a Bignilicantmpact on in-vehii use and 
the potential r i s k s ~ w i t h  sud, we. 

Unlike the situation for other in-vehide distracbbns. the high rate of 
change incell phone t=hob~~,  BssoQated changesinusage, 
and the uncerbrln i- dthese factors on driver behavior and 
performance, hava made the determination ofsafetyimpaddWit 
to assess, and carb’ikrtes tothe inherent instabiiofthe available 
distraction related crash data from year to year. 



Some S ecific Changes 
Wire P ess Technology 

Advancing Technology -- 
I I “It‘s a phone, it’s a Web browser, it’s a Palmi"* 
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Changes in Wireless Technolo 
and Associated Risks 

I 

Many of the changes that have taken place suggest safer use (8.g.. 
hand-), buttotheextentthatmnversatknitselfwntributesto 
inaeased risk, andghrenthe mannerinwhMthedifferant 
arcMtedweaappeartobe used, theexpedatbnsmaynot be valid. 
However,thesechangegcanredvcetherisksassociatedwith 
certaln adions or populations. For example hands-frae. voice 
dialing reduces manualMsual demand and h so doing may reduce 
therisks~tdWithmaMlaloperatiarofthece8phonewhile 
drhring. This Is particutarty important for older drivers. 
Neverthelea% to the extent that hnprovirg usabUilywil increase 
hweMde use (exposure), any net safety benefitwill be r e d d  
and may in result in a decrease in overall safety. 

I --*9.--.- I7 

Dramatic Growth in 
Cellular Subscribers 
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Dramatic Growth in 
Overall Use 

I Dramatic Growth in 
Minutes of Use 
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Dramatic Growth in 
Frequency of Use 



US. Mobile Phone Use 
Young Adults, SMS messaging 

I . Results fFom 2002 quartsrly Telephia surveys indicate the 
tdlowing: . Abad359bofywngadub(ages 1824)wotheirwireleclosen~icefa 

more than 500 mhutes per month, compared to209C of all users. . u s e o f o f d a n d z z - w a y m e s s @ l g ~ ~ I ~ f r o m  
129(k,2001b20Jbin2002.7Q 

uMaScanw.- 

a d u f t s S a y t h s y ( r e q W Y ~ w t e h ~ S W V k # 3 .  
* lndudhg s n d n i e w t d a u r h t ~ ~ w i l h 2 m o f d  

- A 2000 study by market research flnn Cahners In-Stat Group 
prediithatthew$eless market for ywng people ages 10 
to 24 wwld experience tremendous growth, and suggested 
that half of all teenagers will own of cell phone by 20Wa 

- Estimates of Ekposure 
While Driving in 2002 

I 

f 
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Estimates of Exposure 
While Drivin in 2002 

Compared to Overall M f  relear Phone Use 

Legislative Update: 
Public Opinion 

-- 

I 

Surveys of public Opinion amfirm the driving public's concern 
over the safely of using Celt phones while driving and 
willingness to accept some restrldkns. However. there are 
clear dffetances in the opinions of users and non-usem. For 
example, data from a 2002 national survep indicate that 

- 889Lddl-m-publk-dthetiSkSd 
~ p h o n , u w , w h l s d r h r h g .  

. 579Cdall driven suppals a b91 on dl WinleM phona use while a 
car Q movhg (-for 911 m). Abcut onafoucth d bhrenrwho 
usecdl phone6 supwtwcha bancomparedto69% of drivers 
whodonolurecsll phonas. 

use About 409b ddrhws who use cell phones wppat such fines 
* 6 2 9 6 S U p ~ ~ f i n w f W O r b a R l c i l n M M n g C e a p h O n e  

comwed to aban 70% of drhnws who do not  use^ cell phones. 
26 
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Legislative Update: 
State Activity 

Le islative U date: 
States f esMct/ng Nov P ce Drivem 6 

School Bus Operators 
. New Jersey enacted legislatron in 2002 that prohibh the 

M e r  of a driver examination permit frwn using any 
interactive wirelegs device WMle operating a motw vehicle, 
with emergency use exceptbns. 

. Maine enacted legislatkn in 2003 that requires persons 
under21toobtainaninstrudkn permit and receive 
educatbn and training prior to obtaining a driver's license. 
This legislation also prohibits &em with only an instruction 
permit from using a mobi telephone while driving. 

. Arkansas., Illlnols. Massachusetts. New Jersey, Rhode 
Island. and Tennessee have enacted legislation that 
prohibi the uae of ceU phones while operating a school 
bus. 

P *DI-e.L--.-m 



Legislative Update: 
Activity in Ofher Countries 

Legislative Update: 
Laws in Japan 

I t Japan bannod d r h m  from ralng hand-hold d l  phonr and 

15 I 



I corporate Issues 

Wireless communication is Tifcreasingiy being applied 
in the corporate environment to improve productivity 
and efficiency. Such utilization has sometimes 
resulted incrashes w h e r e d h m s m  confinned to be 
using a cell phone at the time ofthe crash. The 
resulting lawsuits have heightened cofporate 
awareness of the potential kbilily whether the driver 
was usingthe phonefororsiness or personal r e a m .  
In some cases the corporate response resuited in 
formal policies regarding the use of cell phone while on 
company time or w h i  using a company vehicle. 

I 31 
--4.4-.-0.. 

Corporate Views 
I 

. Wikes Artis, Washington DC.based law firm (2001) . 'Our poHcy is that personnel are not to condud business 
while using cetl phones, unless they pull Over and stop 
or use a hands-free device." 

* U.S. Cellulu co. (2002) 73 . From the company's cell phone policy statement: 
'Stopping on the side of the road is not acceptable. It is 
encouraged that assodabs exit the roadway and find a 
proper parking space prior to using their cetlular phone." 

drive on company business. 
. Mandates hands-free equipment for employees who 

i 

( 

16 



Corporate Views 
I 

.. . S& Fann insurance GO. (2002) . ‘Since using a cellular phone, -way radio or wireless 
device may become a d i i  while driving. using any 
of these devices is discouraged when the car is in 
motion. Ifit is absolutely necessary to us one of these 
devices whjle drin’ng the vehicle should be equipped 
with equipment that ellows the individual‘s hands to 
remain on the M n g  wheel.’ 

. While Fa- insurance Group promotes the idea of 
drivers carrying a CeH phone while in their car in case of 
emergendes. wedon’t recommend people use a phone 
while they are driving.’ 

. Fanners Insurance Group (2000) 

I 33 -IIcm...*L.Lm 
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GSA (2002) 
I 

- Recommended poricy (F MR Bulletin 8-2 58) on the 
use of wireless phones while driving motor vehicles 
owned or leased by the Federal Government. 
Federal agencies should: 
. Discwrage the use of hand-held wireless phones by a 

driver while operating motor vehides owned or leased by 
the Federal government 

. 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. 



I Industry Guidelines sLs"rr 

How Do Cell Phones Contrib 
to Crash Causation? 

I . Review of cell phone related crashes provkles Insight 
Into how drhnr acttol# and responses associated with 
cell phom use I u d  to crashes. . For simplrcity we Identity four caegoriw of distraction: 
. W - eg. Laokh~ away han m9d to did a numbar . Blomoctunld (mud) - 8.9.. Manipuhlhg a darice 
. Co@Uva-ag.LodhcuwemhnormargA 

Audltory-e.g..-bymghgm . These fomu of distraction may occur independent of 
one another or in combination depending upon the 
specific actlvity (e.g., trying to remember a number, 
looklng at a phone, dialing the number). 



Some Factors lnfluencin 
Crash Risk 

Individual differences (e.g.. in skill, abilities, experience. 

* Learning I Behavioral Adaptation 
* Devicedemand 
Context (e.g., traffic. weather, roadway) 
Willingnesstoengaga - Percehredurgency 
Driver state (e.g.. d n a l .  sick, dnrgs) - Other concurrent distrading activities 
E x f ~ ~ ~ ~ ~ ( d ~ . f r e q U e n c y )  

per-mlity) 

The relationship of these factors bo the risk of a crash 
while using a cell phone is very complex as illustrated in I the d w m  that fdlows. 



Factors influencing 
Crash Risk 

I 

= Individual Differences 

Individual factors such as skills and abiiies, experience, 
risk taking, and aggressiveness can sign- 
influence the potential for a driver to be involved in a cell 

to use and condins of use are a key to understanding 
how these factors influence risk 

phoner&tedcrash. Drhrerdecisknsaboutwiuingness 

Factors Influencing 
Crash Risk 

I 

Learning / Behavioral Adaptation 



DeviceDemand 

Device dernand is determined by a large number of 
device design features (eg.. legibility, button size, 
display size, cdot) that determine the degree of (e.g., 
hwr difficult it is to read a display), end nature of (e.g., 
requiring m a l  attention) dktmtion. 

Factors Influencing 
Crash Risk 

I 

= Context 
Context refers to the conditions that exist at the time of 
distraction. These indude, fwexample, traffic 
conditions. thne of day, weather, roedway type/ 
characteristics, and visibility. Context can have a 
signhant impact on the willingness of a driver to 
e n g a g e i n d i i a c t n n b e s  and hence, on the risk of 
engaging. 

. .. 
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1 Factors Influencing 
Crash Risk 

I - Willingness to Engage 

The willingness of a driver to use a partiarlar device is 
dosely related to the demands ofthe davice. the context 
of the driving situation (e.@. traffic and weather 

charaderistica. For example, there may be situations 
and conteats when a driver Sa willing to answer an 
incoming call, and other situations when he or she is not. 

fwndbns), the U m m  ta& anddrlver- 

Factors Influencing I Crash Risk 

Urgency refers to the mothrabkn ofthe driver to engage 
in a disbacting adivity. Thus, drivers may not normally 
carry out a task under certain circumstances. but will if 
there Is a perceived urgency (e.g., mnning late and there 
is a need to notiry someone. a need to adjust a minor for 
better visWi under adverse conditions. need to answer 
a call or make a ca# for business deadline). 

L U 
*Pum--..lmu(aL 
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-- Factors Influencing 
Crash Risk 

I 

DrlverState 

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

Factors Influencing 
Crash Risk 

I 

= other Concurrent Mstracting Activltlea 

Other coMxuTBnt distracting activibles refer to concurrent 

the drhrer's attentbn from the mad. For example. the 
driver may be ccm~rrentlytelking on the phane and 
eating while driving, sometimes leaving both hands off of 
the wheel. COMxlrrent adivities while driving can have a 
significant impad on risk. 

petformwIceofNtltipledistradingacthritiesthatdvert 

46 -w*II(LL.-.- 
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1 Factors Influencing 
Crash Risk 

I 

- Exposure 

Exposure refers to the frequency and duration of 
involvement with a dmclion, whether it be visual. 
cognitive. auditory, manual, or some combination 
thefwL#is- .advdthild!Iidual 
dmerences, device demand, amtext, willingness to 
engage and urgency that determines the degree of risk 
associated with a particularadivity. 

41 --I.--- 
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Factors Influencing Crash Risk I Transactional Risk vs. Exposure 

Each task (tmmachw as. dWng a phone, t d h g  
on a phone, adjusting the volume) associated wlth 
an actlvHy (e.g., udng a phone) Is also acuroclated 
with soma degres ofrbk based on the demands of 
that task. This risk k further infiuenced by the 
duration and frequency wlth whkh we engage in the 
task. Whlk some tasks may produce less demand 
man others, their glprbr frequency and duration of 
use may result In greater overall risk. For example, 
dialing a phone v a  comersatlon. 

24 



What Is a Hands-free Phone 

I Hands-Free vs. Han 

25 



I Hands-Free vs. Hand- 

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

. Mlssedeventsmw 

. Speedvariations24 

. Delayed reg- times *2 15.24.29.38, SO. 75 

SI 
-I---- 

( 

Hands-Free vs. Hand-He/ 6 
I 

Studies have shown that the cognitive aspects of 
conversatbn seem to be the greater source of 
distraction (regardless of HH or HF): . O e l a y e d ~ ~ ' z ' a U , " , J a 5 0  
. Missedeventsm" 

. Narrowingofvisualfiekl~~Q 

. Reduced visual scanning lo. 34 

* lnattentknblindness" . Higher subjecijve mental workload *a 33.53 

meeanJglotksanu 
oenwslphenwnemn 
butnsatttmDermMogy 1 ofthsrsportlnpau(hon. 

* Reduced SihratiOn MIWWSS 

I 
1. 
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Sources of Infbmation and Data on 
Cell Phone Use, Cons uences of 
Use, and Associdon w BRh C a s h a s  

Hands-Free Is Not Risk Fre 
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Sources of lnfonnatlon and Data on 
Cell Phone Use, Cons uences of 
Use, and Association w 7 th Crashes 

CI Anecdotal 

Experimental Research 
Crash Data 
Cost-Benefit and Risk Analyses 

Survey and Focus Group Data 

Sources of 
Anecdotal Information 

I 
Medla reports and artidea 
LetterstoNHTSA . 
Various internet sources - Discussions with researchers and 
conversatfons with callers to NHTSA 

8 Noted obsemtfons and interview comments 
from researcheers - Observations from law enforcement officers 



Anecdotal Information 
Some of What We Have Learned 

Drivers will not readily admit to being 

- There are differences in the willlngness of 

distracted. 

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. 

n ---.*I-.-- - Anecdotal Information 
Some of What We Have Learned 

CeU p h m  drivers am percehred to drive like 
intoxicated drivers (e.g., slow speed, excessive, and 
slow lane rotion. reduced situationai awpreness). 

- Other drivers am lnvdved in emshes c a d  by cell 
phone users who thenuelves are not involved. 

Anecdotal data, not unlike survey data, reveal that the 

They havewitnessmi or experienced the adverse 
effects and were concerned enough to pass that 
information along to the media, pollce or NHTSA 

public is very comemed aboutthls probfem behavbr. 

--*OL.-.-.LPI Io 
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Examples from the Medi ai 

Sources oilnfwmation and Data on 
cell Phone Use, Cons uences of 
Use, andAssoclation w 7 ih Crashes 

2002 -An Arkansas woman talking on a cell phone was 
killed after driving Into the path of 8n Amtrak -In. - 2001 - Supermodel Niki Taylor was critically injured in 
a crash that resulted when her driver lost vehkbs 
control whlle reachlng for a ringing cell phone. 

- 2000 - A  Virginia attorney conductrng business using 
ceii phone while driving struck and kliled a teenage girl. 

. 1999 -An Invosbnent firm employee ran a red light 
whih searching for dropped cell phone and struck a 

~ 

- 

99 
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Survey Data 
I 

NHTSA-sponsored surveys 
Bl-AMual Motaveh#e omrpant safety survey (Mvoss) 8.m 

. 2 0 0 2 ~ s u v e y o f 0 i s t r a d a d a n d D m w s y D r i v i g ~  

. 
aldsehevkrs@ 

. m s h d y M o z e  

. Northcamlhastatemde . s U v e y ~ 6 l . O  

. Montrealstuty2o0O" 

. CTIAmarketwwyU 

. NHTSA-sponsored Focus Groups 

- Other independent surveys 

. OtherF'~blkOphknSvveyr'~~*~" 

Suwey Data: 
User Characteristics 

The following are estimates based on several 
surveys and do not reflect the full ranges of 
values reported. 
. About -ids of drivers have cell phones. . Over half with phones keep phones on for an trips, and 

two-thids for most or all trips. . Aboutthreefourthsofthosewithphonesreporthaving 
used phones while driving; this translates to about one- 
third to one-half of all drivers. . About one quarter of those with phones report never 
talking on phones while driving. 

I 
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Survey Data: 
Phone Use & Driving 

Average Duration of Calls 
Or Daily Talk Time While Driving 

. length of average local cellular call in 2002 was 2.73 rnin 

2002 National Survey of U i s t r a c € W a n a O y  
Driving Atti€udes and Behaviors 44 . Mean 4.5 minutes per call while driving 
North Carolina Statewide Survey 2002 . Mean 14.5 min perd8ywhUe driving 

(Mwlp,=mde=5mlnperdsywhlbdmhg) 

(mmpered wih awqp of274 mh in 2001) 

I ---*- No..-”.(.*--.-- 63 
~~ ~ 

.. -. . . . . .. ..- ... . . . . 

Survey Data: 
Phone Use 8 Driving, Monihiy va 

Daiiy Use 

1999PclApoll= - NorthCarolina 
. 10% no WNTHLY use . 40% less than 10 min 

p e r m  . 20%said 1030min per - Month 

. 3Wsaid30minor - 20%said59minper 

2002 5’ . 18.4% less than one 

. 29.6% said 1 4  min per 
min perDAy 

w 
m o r e p e r m  Dav . 32%said 10OrmO~ 

min perm 
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Survey Data: 
Phone Use & Driving 

I 

Answering the Phone 
NHTSA 2003 Motor  Vehicle Occupant Safety 
Survey (MVOSS) 38 . Of drivers who report having a wireless phone turned on 

at least some of fie time when they drive 

- 3% repi thatlheyusuauymswwthacalt 
-LeSSthenlO%repathettheyneVararsWertheinamheCall 

- _ - -  --- 
-4a%alsorepatthattheyehveysansweran klccnllhecallwhi 

Survey Data: 
Phon8 Use Whiie Driving 

33 
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I I Survey Data: 
Phone Use & Driving 

I 
- 

Calls per Day 

I -----'- - c "- 

I Surve Data: 
Phone Use & lY riving - Trends 

34 



Survey Data: 
Hand-Held vs. Hands-Free 

Survey Data: 
Use ofHan&Rw Systems 

I I 

f 
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Survey Data: 
Frequency of Use - Hand- S-s 

I - 
survey data indiite that 
ontv one-third to one-half of 

Survey Data: 
Do People Puii Off Road 

To Use The Phone? 

h&free system users 
report a h y s  using the 
handsfree system. This 
suggests that the number of 
hand-held phone uses un 

than that observed (0.g.. 
NOPUS) and indudes some 

usemwhoalsosometimes 
use their phones in a hand- 
held mode. 

the road is ecbany grester 

pottbnofthehands-free 

-- 
” I -- 

. T h a N O r t h ~ i n a  
Statewide 2002 survey of 
drivers reveated that more 
than o n M  of dl phone 
USerS-thatthey 
ram& or never pull off the 
road to use the phone. 51 

. Only one in ten drivers 
always pulb off the mad to 
use the phone. 

I *..*--(ll--- n 
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Survey Data: 
Where Do People Dial A Number? 

I -----m-*- n 

I Survey Data: 
When Do People Place The 

HeadseEamiece On For Use? 

* kcording to th. NHTSA 
2003 WOSS data, four 
out of five handshe 
usersofaheadset/ 
earpiecereportthatthey 
place the device on prior 
to drMng orwhen 
stopped temporarily. Jb 

- But one out of fhre usem 
reported that they do this 
while driving. 



. 

I ‘IS 
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Survey Data: 
Reports #Real Problems 

W/VehMe Control 

. In 2000, mMB than 22% of male and 22% offemale cell 
phone users in the Montreal study reported having 
experienced difficulty staying in thdr lane when using a 
phone while driving at some time in the last 24 months. Jo 

. In 2003, more than 10% of drivers polled In the NHTSA 
MVOSS repocted having had to take sudden quick action to 
avoid anothervetiii orto avoid some object at some time 
in the past 12 months when talking on the phone while 
driving, and aban4% have had to act quicklyto m e  back 
onto the roadway at some time in the past 12 months. 36 

---a*- ).IIIL9--.- 76 
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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. 16 

* lo 2OOO. aeout6% of mate and 4% offemate 
drivers, respectively, in the Montreal study reported 
having experienced a dose call or near miss 
situation at some time when they were using the 
phone while driving. Jo 

I n 'IIY--g-.I.-.- 

Survey Data: 
Other Messagi Features and 

Functions a ile Driving 

NHTSA 2003 MVOSS data Jo show that drivers 
who usually have a wimless phone of some 
type in the vehicle report also having access to 
additional phone features that include: 

Voice Mail (75%) AddresslPhone Book (20.9%) 
Internet Access (28%) Short Messaging (23%) 
Email (20.9%) 



i 

I Limitations of Survey Data - 
I 

Many of the lesoons learned iium anecdotet data apply to 
survey data. 

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

For ex%i~@e. mu- S u i v e y ~  & u u t t i c h  
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. calk per day, cab per week, calls per 

This makes data camparison diffiarlt and limits the ability to 
draw definithre condusions on exposure and relathre risk. 

' 

trip,andsoon. 

i 

1 Limitations of Survey Data - 

40 



Sources of infamation and Data on 
Cell Phone Use, Cons u e n w  of 
Use, and Association 3 €h Crashes 

Anecdotal 
Survey and Focus Group Data 

B. Experimental Research 
Crash Data 
Cost-Beneflt and Risk Analyses 

Experimental Research - 
I 

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 
. Inthelaboratory 
. Using driving simulators 
. On-the-road research (controlled and naturalistic) 
. Obsewatbnal research such as NHTSA's National 

Occupant Protection Use Survey (NOPUS) 

1 n 
I I I U U I P * . . L . I . L o  
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Prominent Driver Perfomrance Effec 
Experimentsl Research FJndlngt 

Driver Performance: 
Resu/ts from an On-Road 

Is: 

I 

Harbluk, Noy, and Eizenman (2002) 
. Conducted an OMoBd study to examine the impact of 

distraction when using a hands-free phone while driving. 

. Conduded that significant changes in driver behavior 
(narrowed visual scanning behavior and reductions in 
vehide mntrd) under reacworki driving Eondiins may 
result due to the cognitive digtraction associated with the 
use of in-vehicle. hands-free devices, and that these 
changes support the idea that these extra demands on 
the driver conbtbute . to late detection. reduced situation 
awareness and a reduced margin of safety. 

42 



Driver Performance: 
Results from a Simulator Stud 

. Strayer and Johnston (2001) SO . Conducted a set of experiments using a part-task driving 
simulation to contrast the effects of hand-held and 
hands-free wireless phone mnversabions on a simulated 
driving task 

. Results showed that cell phone users missad more 
traffic signals and had longer reactiOn times to those 
signals they noticad. with usm of hands-frw devices 
performing no better than those using hand-held phones. 

I 

Driver Performance: 
Results from a Simulator Stu 

43 



Driver Performance: 
Other Important Factors 

44 



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 Protectlon Use 
Survey (NOPUS) and other observational 
studies are essential for determining current 
levels of cell phone use by drivers. 

I 9  -----.Yo 

i 

SEaES 

NOPUS Is a probabiliryaased observational 
survey that focuses on seat belt use in the 
United States. As a part of this data 
collection effort, use of handheld cell phones 
was also captured. For 2002, approximately 
38,000 drivers were observed at 1,141 
randomly selected road sites involving 
controlled intersections (Le., stop sign or 
signal). Data was collected during daylight 
hours between 800 AM and 6:OO PM. 



I Observational Research 
NHTSA's Bi-Annual NOPUS 

I 

. In 2000, at any given time during daylight hours, 3% of 
drivers are us-kig a handheld phone. sa . Highe8 rata for vans and S W s  (4.8%) 
. A d d i t i o n a l O . g q c U t e ~ a p u i m e n t ( ~ )  

. In 2002, the portion of driven, estimated to be using a hand- 
held phone at any ghren time during daylight hours 
increased to 4%. 17 

. A d d ~ 2 % I r r o h a n b S - t r e e W ~ ( e s t m ~ )  

. l n t o W , s t ~ 8 % d & t v u r s ~ w h g m o k h d d ~ p h o n e  

. Slgnmcanthaaseehdn-franZWO 
atanyglvan- 

k*mm 

Observational Research I otlrer Studies 
~ - I 

The observed rate of cell phone use by drivers was 3.1% in 
a2001 UnhrsrsityofNorthCaroUnestudy.~ 

CellphoMwen,m*r,mcreike)ytobewithartahrntsaat 
psssenger. drMn0 a S W ,  ya~new, white, snd Mtarlng a safety 
Wt. 

. In 2OO0, five percent (5%) of all drivers observed on Dallas 
area highways were using a handheld cell phone during 
the afternoon peak period. . Rangdfran3%(nrd)to796(wba) 



Observational Research 
I 

Concluslons 
The most recent evidence (2003) shaws that, at any 
given time during daylight hours (8 am6 pm). 6% of 
drhrers are talking on a wireless device wh3e driving, on 
avBciyle 

- The obsenred US8 Varies d v n d i  roed type ( r ~ d  
or urban) and vehicle type 
- Higher- h urban areas - H~$wI penantaoefor S W  and VBR &IVWS 

n ---l*U.-.- 
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1 Epidemiological Research - 
1 I 

1996 Rochester Study 55 

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

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



Epidemiological Research - 
I 

. 1997 Toronto Study 41 

between the use of cellular . Reportedanassocamn 
telephones in a motor vehicle and a quadrupled risk of 
crash during the call. . Authors 'otmewed no safety advantage to hands-free as 

. .  

- comp_ared to hand-hekl - unit telephones.' 

2003 Montreal Study" . Results from a 2003 Montreal Study that examined the 
c a 8 ~ ~ ~ g 8 o v e r  design used in the 1997 Toronto Study 
suggest Wthe resulting estimated relathe risk factor 
reported in the Toronto Study was two to three times 
larger than the true dative risk when randomness of the 
timeofcdliiinthepoliireportwaslntrodoced. 

Epidemiological Research 
I 

2001,2003 Montnial Studies 3ov 61 
. 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. 

% 
--Iu---(ID 

i 
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Epidemiological Research m=C 

t f 

2001 Norwegian Study 
. RepMted an overall relative riskof2.2 of driver being 

invoked as responsible party in an accident while using 
a mobile phone as compared to driving without using the 
phone. - RRII .BfW -USUS - m=12 for dsshmanw uwrs - -3.8 for hardheld UWR 

I r o t s W W m l l y ~ ~ h F f R R R H F n d  HI. . increased risk is most likely a consequence of the 
telephone use per se and is not attributable to 
differences in risk-related behavkrs between users and 
non-usersofmobiktelephones. 

9l  
IIIYII*.*II-.L.LDI) 

i 
Epidemiological Research: I Umltations 

I . NaturaofCWhdeta . v w v s . -  . c r a s h e o ~ h v d M ~ D a m a g e o n l y ~ . I r r / u r y a n d r b r  
Fatalitv . Mlssingdata . L l m i t e d s s m p l e s ~  . Methodorof#ical ~ U e s  related to 

. ~ o f p h a l e u s a r s v s . n o r m s a s  . Comparbons of thosewha have had prioramhss vs. those who 
have nd . These studies showed statistical assockations but did 

not establish causal relationships. 

9a IIIYYI~UP-.LL) 



Epidemiological Research: 
f Imitations of Existing Data 

would be helpful to l i n k  crash riskwith specific user 
behavior and cell phone architsdure. In partlcular, It 
would be useful to know: 

It should be noted that in the 2001 Montreal Study, the 
finding of a dosing effect (the greater the uaa of cell 
phone., the greater the risk), added credillrllty to the 
Rndingr. 

I Limitations of Reseamh Studi 4 
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lssues with Reseamh Studies 
Behaviorai Adaptation 

Sources of Inbmtion and Date on 
Cell Phone Use, Cons uences of 
Use, and Association 2 fh Crashes 

i 



Crash Data 
I 

_ .  .. 
I 

Objective, welldocumented and 
complete crash data can help to identify 
and characterize the role of cell phones 
in crash causation and the magnitude of 
the problem. ThecRsllsnge is to 
determine how ugood" and complete the 
data are, how it can best be utillzed to 
answer the questions at hand and how to 
improve it where R falls short. 

Crash Data 

In reviewing crash data it is also Important 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. 

I 
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Crash Data 
I 

= Available NHTSA data sources 
* FARS 
* GES - CDS 

9 NHTSA tapeelat investigations and analyses 
of state crash data 
State-lnitiated analyses of crash data and 
speclal lnvestigatlons 14 18s 77 . Other independent analyses and 
epidemidogical studies 

I en--(l*.III-.LR 101 

I General Trends in Distraction- 
Related Crash Data, 1997-2001 



I North Carolina Crash Dat 7-q 4 

Phone-Related Crashes - 
Crash Severity 

The following crash data was drawn 
from the Huang & Stutts (2003) analysis 

period 1996-2000 27 

O # ~ C a F O I i n a d a ~ G Q w 3 f i n g ~  

) . l l l O . o . * I I I b L ( . l )  107 -- 
I 9.0% I 36.2% I 54.8% I I I c:=2? I 

I 
I 
I 1 



Characteristics of Cell 
Phone-Related Crashes - 

Crash TvDes 

Crash Type 

r-- 7 I I I 1 cel'phone 1 4.1% 1 18.5% I 18.3% I Crasher 

Phone-Related Crashes - 
Vehicle Maneuver 

I M o s t  Frequent Vehicle Maneuver I 

I W1 Phone I 76.1% I 8.8% 1 5.3% I crashes 



Characteristics of Cell 

Prior Traffic Violations 
Phone-Related Crashes - m- 

92.5% of cell phone drivers in crashes had 
prlor traffic violations 

50.6% of noncell phone drivers' In crashes 
had PrJOr traffic violatiom - 

I Prior Traffic Violations I 

I I 42.1% 1 23.5% I 9.6% I 3.5% I 
t Non-Cell t 

I I I 

I I i 
Phone 18.394 12.5% 1.0% 1.3% 

C r a O k  

Characteristics of Cell 
Phone-Related Crashes - 

Prior Traffic Violations 

! 

(, 
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Possible Significance of 
Prior Violation History 

aggressive driving behavior. It is not clear how such 
behavior relates to the willingness of drhrers to use the 
phone, the conditions under which they use the phone or 

contributed tothe cell phone related crashes. It is also 
unknown how many cell phone related crashes were 
characterbd In terms of an aggressive driving behavior 
or vice-versa. Nevertheless, use of cell phones by 
aggressive drivers may heighten the crash risk. 

t h e d e g r e e M i ~ b e h & o r s  . .  

or time of day, there are no differences 
etween cell phone users and non-users 

Time of Day 

I Non-Phone I 76% I 4.3% I 16.8% I 21.6% I j Z X m  I 17.4% I 
I U- I I I I I I 1 



The North Carolina crash data revealed that 
over two-thirds (69.8%) of crashes involving 
cell phone users occurred on local streets, 
compared with sHghtty mere than d k d  
(37.9%) of crashes invoMng non-users. 

1 
NonCell 

Crashes 
Phone 55.7% 28.0% 16.3% 

I Characteristics of Cell 
Phone-Related Crashes - 

Roadway Feature 
r 

I Roadway Feature I 

i 

i 
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Where Are These Crashe 
In The Crash Record? 

Issues In Establishing Cras 
Involvement 

59 
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Recent Special Studies: 
California 

i 

Recent Special Studies: 
California 

i 
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Recent Special Studies: 
California - Limitations of Stu 

Recent Special Studies: 
Virginia 
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Recent Special Studies: 
Virginia 

Recent Special Studies: 
Wqinia - Limitations of Study 
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NHTSA On oing and 
Planned w esearch 

NHTSA has carried out research related to drivers’ use of 
technology since 1901. Past efforts have focused on 
developing methodologies. tools and technwes for 
assessing driver workload and device demand within the 
context of safety. More recent efforts have -sed on the 
eppllae#ol,ofthesetRetkods,toelsand-Q- - 

speciRc technologies, including cell phones. These cell 
phone studies have typically focused on issues assodated 
with device architecture (e.g., handheld vs. hands f?w). 
Three of these programs of research are b r i m  described in 
the material that followa. 

Small-Scale Naturalistic 
Driving Study 

NHTSA researchers at the Vehicle Research 8 Test Center 
(VRTC) in Ohb completed a small-scale naturalistic driving 
study comparing three phone architectures. Participants 
drove instrumented vehicles equippad 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 
archiiedures, the lessons learned fnxn thii 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 associatiins between 
high demand conversations and driving petformance. 

126 m----.-m 
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Long-Term Nafuralistic 
Driving Study 

I - 

Ths effort is currently underway and has deployed 100 
instrumented vehicles in the Northern Virginia area to 
record driver behavior and perfon~nce over a period of 
one year. Data collected will detail driver distractions in 
general and the use of d l  phones in partiarlar. Of 
particular interest will be the d e  these disbadions play 
priwtoaashes. Becauseihe~mentedvehidesrecord 
both p e w  andvideodata,the effeds ofdistracho ' ns 
will be quantified in a more ecologically valid context than 
ever before. This study will also produce much needed 
objective data for oell phone use pattema that have thus far 
relied on surveys and observational studies. 

1 IZl --e---.-m 

I 
causes of crashes on the Nation's roads. The last update of 
crash causation data was generated comprehensively in the 
1970s. Vehide de9ign. traffic e m s .  numbers and types of 
vehdeg in use. on-board technologies and lffestyles have 
changed dramatically in the last 30 years. OM assumptions 
about the causes of crashes may no longerbe valid. 
Updating the crash CBuSafion . datawillalkwNHTSAtofocus 
our efforts on the faders that are most frequently assodated 
wiul crashes, and will provide addiinal insights into the 
relationship between distractkn and crashes. 
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Driver Distraction Research 

Driving Simulator (NADS) 
on the National Advanced E 

Three studeg spec& to ce71 phones are planned for 
NADS. A fourth study will focus on cognitive driver 
distraction covering cell phones and other in-vehide 
technologies. The first study is currently underway. 

bald. L-Md)-diallna<Mkhgand- Phowin 
Study 1 - Examhe Of diflerent interfaces (hands-*, hand 

driving situations thst vary In drMng W demand. 

Study 2 - Examhe vdmlher dlmenskns of convefsatbn affects 
dlshdbn potential while drMng. 

Study 3 - bivers' willhgne8a to makdrecelw calk under a 
vafietyoftrafficcarditknsandritu~ 

study4 - Delvdop aaeesMentmniquerr farevaluatingcognithre 
CRiverdlStractkn. 

12s -*---m . . 

~ 

Sources of Infbmation and Data on 
cell Phone Use, Come uences of 
Use, and Association J th Crashes 

Anecdotal 
Survey and Focus Group Data 
Experimental Research 
Crash Data 

Q Cost-Benefit and Risk Analyses 
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Cost-Benefit 
and Risk Analyses 

Includes: 

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

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

66 



Risk Comparisons 
- 

Magnitude of the Problem As A 
Basis for Cost-Benefit Analysis 
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Cost-Benefit Analyses 

-_  : 2000 AEi-Bmklings 22 
. 

. Estimated that costs of a ban are likely to exwed 
benefits. 

. Claim that estimates of accidents and fataw reductions 
do not take into account how drivers would alter their 
behavkrin reSpOnset0 regulatiizi.l, whkiitT& 
implications for net reductions in accidents and fataliies. 

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

1s 
. I Y - - - c . - I I I )  __ 

mEsm 

Cos t-8eneflt Analyses 
I 

2000 Harvard Study 32 
* -TheweigMofthesdenwlcevidencetodate~ 

that use of a cellular phone while driving does create 
safety risks for the driver and hislher passengers as well 
as other road users.' 
- Hawever. they note -the magnitudedthis h k  is unknow . Acknowledged that handa-free may not be the best 

solution because of evidence that conversation per se 
may be responsible for the risk 

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

I 1% "II-l..IQ-P-.- 
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Cos tlBenefit Analyses 
I - 2002 AEl-Brookinga 23 

. Disconnect between Poky and Data (synthesis report) 
- 7he eanranlccl and sdancaon this lssw an, fakiydear. a total 

ban doeundseemtobeju&ifiajonecammlcfpunds and the 
~ d ~ d a v l c e s i n r e d u d n g p h o n e r e l a t e d  
crashar, ia undear: 

- ~ , ~ m d p c o l m n u e t o e n a d k  
p o h i b i t i n g W p h D n s w w d r M n g  . Unintended consequences of a ban should be 

considered (ea.. drivers may use paper maps while 
drhring if a call for directions was to be banned). 

. Any legislation should e m  beyond cell phones as 
they are just one example of advanced technologies 
available to the driver. 

137 
--*---.-(I) 

ec=z2 

1 Cost-Benefit Analyses 
I 

a 2002 Hanrard Study 
. Revised estimate of prevbus Haward study (2000) 32 

- Updated egthnated number d cell phones users. 
- RevWmeasaWed emantdtlmospenton the phone while 

- lmraaaedassumed~rurplusvakredthecal lsmade 
CMVlngkrsedar 2000NoPusre91B. 

whlk bhring fmm $26 blbn to $43 blllion annually. 

. Best estimate of zero forthe net b e n d  of cell phone 
use while driving. 

131 -IY.I--.Ym 
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Analysis of the Crash 
Risks and Societal Cos 

The following slim contain informa@n related to studies 
attempting to estabUsh the mlationship between cell phone 
use while driving and the assodated increase in crash risk. 

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

The goal ofthis effort isto illustratethe 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 msdtsofthis analysis do WpFOvide definitive 
answers and am based on a very incomplete and d m e a  
undefined dateset 

Defining Exposure Time ( A d  
I t Exposure Time (AT) 

Percentage of dMng time spent using a cell phone (time on 
phone w h i i  driving divided by driving time), or approximate 
percentage of driving population on cell phone at any given 
dayiight moment The higher the exposure time, the greater 
the overall risk 

Note that neither definition accounts fw 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 iniluence assh risk These fadws may also 
interad with other factors. such as traffic density, to influence 
actual risk. 
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Other Relevant Risk 
Definitions 

Defining a Model of 
Total Risk 

Total Risk (1 -AT) * &+AT * RR 
when & = gmed aacrh risk (&=I), AT = Eqaeurelhw. and 
RR=relatbr&ik. 
Total Risk is am88BufB of Um risk ford crsshecr. and Indud68 US(WII 

and norbusemofcell phones. Total wdc is deRwd hereasafundlon of 
he amount ofe.xpsue tbne (phone timeldrive time) and dihe relative 
riskdacrsshevent 

Theincmasecvsra tiskv&md I mpresents howmuchthetotal risk 
haeaaeswhenthedmnwwwracdphonewhkddrivhg. For- 
a cakr$ted total risk d 1.05 repmen& a 5% risk hasase o w  normal 
mnditkns. Thus Total Ridc is Um rlsk ofa assh fordrivers not using CeR 
phones plus the addltlaral rkk d a  aerh fordrhran, using cell phanss. 

71 



Example Using the Mode I of Total Risk i 
I I 

Given the following model: 

Example: 
Total Rlsk = (1 -AT)' 5 +AT RR 

. Assume that, on average, drivers are using phone 6% of 
driving time (Le.. ATs.08) . Suppose that the relative risk of a crash while driving 
and using a cell phone is 1.2 @e.. RR=1.2, where the 
incremental risk is thus 20%) - Total Risk (1-.06)9 + (.W1.2) 

0.94 + 0.072 -1.012 
* Thu~theTatalRi~kisin~ea~d by approximately 1.2% 

Plotting General I Estimates of Total Risk 

Thefokwing s l i  pwvideanexpianationande 
graphical qresmWm - ofgeI?araiesthtesoftotal 
risk far all driven, based on exposure time and relative 
risk values. The exposure time is determined from 
estkneted'onewaf driving tripsfor all drive@, one- 
way trips in which the driver used a cell phoneu. time- 
on-phone per call while driviwu, and average trip 
time74. The total risk is calculated using the model 
deseibed in the prevkus slides. 

It is important to note thatthese figures do not acmunt 
for cail frequency, which has been found to influence 
the magnitude of the increase in a s h  risk. 



Assumptions Used to 
Estimate Total Risk: 

i 
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Estimates of Risk as a Functlo 
of Exposure Time and Relative 

Risk of Crash 

I General Estimates of 
Total Risk 

I 
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Attempts to Assess the Relative Ris 
and Societal Costs of Cell Phone 

While Driving 

Several recent studii, including those already mentbned, 
have examined the relative risks assodated w&h cell phone 
use while driving. Some studii have focused on detemining 
societal costs assuming a given relative risk. The results of 
these studies have been employed in the analyses that follow 
to exptore potenual societal cum associatedm an phone 
use while drhring. Some of the underlying assumptions made 
by the researchers, as well as some additbnal assumptions 
for the purpose of this analysis, are presented on the following 
slide. 

- 

Summary of the Bases for 
Determhatron of Relative Cras 

Risks in Relevant Studles 
. AEcBlwldnp.lsoI 
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Summary of Findings: 
Increased Crash Risk Based on 

Recent Studies 

The range of results iUustrated in the preceding graph and 
table reflects their reliance on a limited set of assumptions and 
associated mM 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 *- . walwsh@-wkiled#*iuktg-continues 
to be elusive. 

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

1ss -11-%-1.101) 
-. - - 

I 
~ 

In an e&wttousaavallahle infDrmatlon to agtimate 
crashes across a range of relative risks. an analystis 
was carried out using the recent NOPUS 17 rasults as a 
basis for establishing exposure. 

The approach outlined represents one method for 
approximating the number of property damage only 
(PDO), injury, and fatal uashes associated with cell 
phone use given a base set of relathre risks as well as 
thoseassociatedwithkmwnstudlea. 

IS6 -----.-m 

Best Estimate of Crashes a 
a Function of Relative Risk 4 9 ~  i 
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I I 
I I I bmbCRd) 

1.00 1 .wo 6279.356 . .  

1.012 I 6204.897 I 74.459 I 

4.30- 1.198 5,241,533 1,037.823 I 

i 
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NHTSA Data Underl i fitimates of 
Crashes where Ce K"B P one Use Was 

Contrfbuting Factor 

i I 
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NHTSA 2000 Crash Estima 
Given 4% Exposure Time (AT=. 

-_ .- - -- =%-- b NHTSA 2002 Crash Estimates 
Given 6% Exposure Time (Are0 ) 

- 5 0 9 6 i m r e a s e f r o m Y e a r 2 O w d ~  
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NHTSA 2000 &i 2002 State 
Estimates of MV Fatalities (la) 
cell Phone use was C o n M b i m I m ~  

c 

-- 
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Methodolo y fir Cakulating State 
Esiimates of E f - ~ t e d  Fatalitlea In 
Cell Phone Use as Contributhg Factor 
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Cell Phone Use was Conmbutina Fbczw 

NHTSA 2000 & 2002 State 
Estlmafes of MV Fatallties (a) cau Phone use was Con~lnmnu Facdw 
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Methodo y fbr Cakulaffng State 
Es#mates of 2 p  FataHmies In 
Cell Phone Use as Contrjbuttng Factor 

me for Calculating State 
€stinlatar of ted Fatallties In Whkh 

Contributing Factor I 
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for Cakdaffng State 
led FataWes In Wn 
Contrfbultng Factor 

NHTSA 2000 & 2002 State 
Estimates of MV Fatalities (33 

Cell Phone Use was ContriMng FIcdw 
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Where Are The Fatalities1 

Summary of 2000 and I 2002 Crash Estimates 
I 

The results of thii analysis show that the number of estimated 
crashes and fatalities in which cell phone use was a 
contributing factor has imxeased significantty (by about 50%) 
as a fundion 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 fataliis in 2000 
given an exposure rate of almost 4%. 

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

---*--Lo 1111 
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After more than a decade of research on the subject, 
however, conclusions and reawnmendatians differ greatly due 
to differer#;es in economic, political, personal and academic 
perspedves. that influence basic assumptions and 
interpretations ofthe mearch. 

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 aitical data for assessing the 
true nature and magnitude of the problem. 

i 

Why Is Understanding the I Problem So Elusive? 

. Estimates of the role of distraction in crash causation vary 
considerably from about 13% to more than 5096, depending 
on the data source and assumptions used. . Colection and documentation of distraction related crash 
data is not consistent  cross jurisdictions. . Mostoffenthe~isnopost-aashevidenceoftherdeof 
dstredion in precipitathg a crash. 
Some driven are not aware they were distmcted or are not 
willing to admit it . Most state crash reporting forms do not generally address 
the issue of distraction or more specifica#y the issue of cell 
phones. 



Another h u e  of : wmm 
Crash worthiness 

Summary of What We Knod 
I . The number of cell phone subsaibers (and users) in the 

United states continues to g m w  (2003, > 146,soO,OOO), as 
does the number of drivers using cell phones while driving. 

. Use of either handheld or handsfree 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 a b  use cell phones or other 
wireless communication devices am of partiarlar mcem. 

I S l  
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Summary of What We Kno 
I . Natufe dpr&bm m changing with advarms h technokgy and 

I 

. The public is concemed about the safety implications 
surrounding the use of cellular phones while driving. . Crash data is incomplete. inaccurate, and dmlt to obtam. . More than half of the States have proposed restticthe 
legislation. . swedsIatE3hevehilb#3d.psdals(udies. . A variety of research studies are ongoing. 
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What Others Are Saying 
I 

- - . . .  

The followlng 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 eit4ef though rapaarrthm 
through an analysls of exlsting Information 
and data to better estimate the nature and/or 
magnitude of the problem. 

i 

.-  ----- e---- 
Notable Quotes I = - - -  

. Harvard Center for Risk Analysis, 2000 
. The weighl of the scientific evidence to date suggests 

that used a cellular phone while driving does create 
safely risk for the driver and hslher passengers as well 
as other road users.* 
- l.iwevw, they note that me magniRtdeofthh, risk is vnlcnown 

. 'It is not dear whether handsfree cellular phone designs 
are signifkantty safer than handheld designs, since it 
may be that conversation per se rather than 
dialinghandling is responsible for most of the 
attributable risk due to cellular phone use while driving.' 
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Notable Quotes 

- Harvard Center for Risk Analysis, 2000 (cont’d) . ‘‘Traffic safety researchen 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 add&nal 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.’ 

- 

Notable Quotes 
1 - Harvard Center for Risk Analysis, 2000 (cont’d) . ‘Alternatively, if cellular phone use were to increase the 

risk of motor vehde collisions but primarily in less 
severe crashes 0.0.. those collisions least liiely to cause 
a fatality, such as rear-end impacts). then one WOUM not 
expect to see a simple cortelation between traffic 
fatalities and cellular phone use.’ 

. “For example, in rush-how traffic vhere cellular phone 
use is o o m m ~ ~ .  fatal aashes account fora 
disproportionately smell share of crashes because 
congestion produces kw-speed c o l l i i s  in which 
vehides may be damaged but occupants receive l i i e  or 
no injury.’ 

I94 --..--.-I” 
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Notable Quotes 

Notable Quotes 

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

significance, they may not be the most important 
outcome when scientists study the risks of using a 
cellular phone while driving." 

. Whough fatal crashes are of obvious human 

-- 
University of North Cardina Highway Research 
Center, 2001 
. 'Clearly them is a critical need for better information if 

the risk ofcrashingwhile talking on a cell phone is to be 
appmptiatety 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?'" 



Possible Strategies 
- I 

Addressing the Cell Phone Issue 
. Training and education . Media campaign (PSAS) . Design changes I guidelhes . Restrictivelegislation . Corporaterestridion . Restrictivedesigns . Cooperativesystems . lnsuranceimpliitions 

-- 

i 

Training, Education, Media 
Campaign (PSAs) 
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Design ChangedGuidelin 

Design ChangdGuidelin 
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Design ChangedGuideline 

Restrictive Legislation 

I 

Reducing Visual Demand 
. Screensize 

- Larger .swans allow fa larger text slzes, but they also allow for 

- Reantlnccrparation ofdigitalcemerecapaMliwM potentlslly 
mhfamatknandgraphii 

allow formore inqwich hterbces 

(rn~)vlsualinwfece 
- possibly indude’dfhda# dmplay mode that uses reshictad 

. Keypaddesign 
- Ensuelhat bumn size and spachs are adequatefaminbnal 

- Keyf-isessenw tomd~theneedfaviSual  
 try^ 

alnmmmmofw 

%s%Zi 
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Restrictive Designs 

Corporate Restriction 

Xs22 

( 

t 
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Cooperative Systems 

c 

%%E3%% 

Insurance Implications 
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1 possible strategies 
I 

. Improving the State of Knowledge 
. Epidemiologilshrdies . Improvedcrashdatacdtectlon . Laboratory, simulator and test track research 
.wr- -- - - .  

- surveys . NaturalWdatadaction 

ss=a2 

! 

I 

Perhaps the greatest contributkn to understending the 
reaCworM risks associated with cell phone use has 
come ~IWI the epidemiological studies that have 
foarsed on this issue. Whlle not establishing a dkect 
link between cell phone use and crashes, the 
relationships identified by these studies do come closer 
to providing a basis for estaMiing the magnitude of 
the problem. The key tD 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 ofthls data to the U.S. 
population may be limited. 

! 
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Epidemiological Studies 

Epidemiological Studies 

- 



Epidemiological Studies 

Improved Crash Dab 
Collection 

- 

i 
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Laboratory, Simulator and 
Test Track Research 

Observational Research - 
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Becase the CeHuisrphOns hdustryhas been hcradiblydynamkin 
recent yeerr in its subscrberandairtlmegmwlh,thetrendsfor 
phones wlll most likely continue to change over time. Surveys are 
usefulforUndastandhgthecle~andhOWpeoplefeelabouttheir 
phones, and when and when, they use them. In anlerb besensiIlve 
to trends h phone use whb drivhg, s q e y  data must continue to be 
cdkded onaregciarbads (at lesdannualy). 

I Naturalistic Studies 1 

I 
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Naturalistic Data Collectio 
Large-.- ' 

Naturalistic Data Collection 
F O W S ~ p ~ O f O E b f M k h 3 ~  



Summary & Conclusions 

Safety Tips from I Transport Canada - 1 

Transport Canada Fad Sheet RS2oo-Og ~r~ass~-=l )== 

. Transport Canada recommends against using cell 
phones while driving. It is distracting and increases the 
risk of collision. Your primary concern is the safe 
operation of the vehide.' 

To avoid cdlisbm arishg fmn the us0 of ce4I phones: 

-saga 

. if there are paamgsrs in Um vehii. let one ofthem We or make a 
call If)w're srpecting an hlpormt caw. let someareelse drive. 

. If yw have 0 make or recehrs a d, bok for a safe opportunity to pull 
overandpark 

. T w n U m p h a r e d f k d o r e y w s l a t ~ .  Letcallersleevea 

m 
*IIyYypeu-.II)-) 
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NTSB Safety Recommendations~ 
Background 

loss of ffve 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 
recommediaons 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 identified as a potential contributing 
factor. 

k-;I ---- 

&=? NTSB Safbty Recommendafion 
Report / Hearing 

1 Single crash that took the lives of 5 persons, 
including a drhrer who was using a wlreiess phone 
at the moment she lost control of her vehlcle. 

Interstate QY4M (the Capital Beltway) near Largo, 
Maryland 

crash was the Explorer driver's failure to malntaln 
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. 

. The Board found that the probabke cause of the 

m - I U * q - w L m  
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&-=> ----- NTSB Safety Recommendation 

June 3,2003 safepy R-toblHTSA 
Develop in conjunction.with The Advertising Council, 
Inc., medii camD aian stressing the dangers 
assodated with distracted driving. 
Develop in conjunction with the American Driver and 
Tmffic Safety Education Assoaatk . namodu le foc 
driver education w & o ~  that emptrawzes . t h e  
risks of engaging in distracting behavior. 
Detenninethemn itude and impact of driver- 
controlled. in-vehide dmctions. induding the use of 
interactive wireless communlcatbn devices on 
himway safety and report findings to the United 
States Congress and the States. 

t. 

2 

a 
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Recommendations: 
Prologue 
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Recommendations: 
Prologue 

Recommendations: 
Wireless Communicafions 
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Recommendations: 
Crash Avoidance Research 

Recommendations: 
users 

!, 

&z;z --_- 

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

Using wireless communications devices while 
driving can be distrading 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. 



Recommends tions: 
users 

Recommendations: 
Outreach 

pggz2= ---- 
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Recommendations: 
Legislation 

Information Needs From lndus 
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Desired Data from 
Industry 

Applicability 

. Cali Frequency and Duration data . Time of day distributions . RegionaldietributiDns . Roaming vs. nowroaming . 911 calls . EstiRMaes of mebile vs. lsndtine phone use - Equipment Sales I Use data . Hand-heM . Hmds-free 
- Headwts. Earbuds. spakelmmsyaems. etc. 

Customer SaWsiaction I Survey Data . Hands-free vs. HandheM 
m 

-lb--ll-..Yo 

m 

The findings. analyses and recummendations of this effort may 
haveapplicability toothsrhwuss asodabdwtlh In-vehlde 
distraction in g e m l ,  and the use of advanced in-vehide 
technologies, in perticular. With current trends for integraling 
d d w  fundionality and expanding the capabilities of advanced 
in-vehicle technologies, including wiralegs communications. it 
wwld appear thatthere is reason f u r o r .  As more mmplex 
systems are pbced in use, it is unknown at this time how. when 
and where these devices WiB be used by drivers. Similarly. many 
distractions other man thme imMng advanced tachnologias am 
also relevant to the research and reanntnendatbns presented. 
particularly fmm the standpoint d understanding the role they 
play in crashes, and how best to mrnrnunkate the risks involved 
and addreas the behavkrs. 

Lu 
I X I Y I U . g . ( Y I I . L . O  
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This Driver Lost Control While 
Stopped Construction Vehicle 

Using Phone and Struck a -- 
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