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Status Summary: :
Using Wireless Communication Devices While Driving

1. General Conclusion:

The experimental data indicates that, with the exception of the consequences of manipulating a
wireless communications device, there are negligible differences in safety relevant behavior and
performance between using hand-held and hands-free communications devices while driving from
the standpoint of cognitive distraction. Specifically, the experimental data reveal observable
degradations in driver behavior and performance and changes in risk-taking and decision-making
behaviors when using both hand-held and hands-free mobiles phones, and the nature of those
degradations and changes are symptomatic of potential safety-related problems.

it Experimental Data:

A. Hand-held vs. Hands-free mobile phones

1. Evidence (e.g., Patten et al., in press; Consiglio et al., 2003; Greenberg et al., 2003; Direct
Line Insurance, 2002; Ishida & Matsura, 2001; Strayer & Johnston, 2001; Haigney et al,
2000; Lamble et al, 1999; RoSPA, 2002) of general delay in information processing and
degradations in driving performance (e.g., variations in speed, decrement in driver
responsiveness to traffic conditions and delayed reactions) regardless of mobile phone
platform — hand-held or hands-free, and that those degradations are equivalent for hand-

(- held and hands-free cell phone users.

- 2. Research (e.g., Briem & Hedman, 1995) suggests that a difficult conversation may have an

- adverse effect of driving, and any prolonged manipulation of a mobile phone is likely to impact
driving performance, particularly under conditions that place heavy demands on the driver’s
attention and skill.

3. While it is not pessible to make a direct connection to crash risk from experimental resuits,

the nature of driving performance degradations measured in relation to the presence of 2
phone conversation task are associated with subjective risk manipulation and crash
involvement and are symptomatic of potential safety-related problems associated with such
things as mobile phone nse while driving, even if such use does not involved physical
manipulation of the device (ICBC, 2001; Haigney et al, 2000).

4. Hands-free phones

- Evidence (e.g., Harbluk et al, 2002) of changes in driver behavior (narrowed visual scanning
behavior and reductions in vehicle control) under real-world driving conditions due to
increase in cognitive demands associated with mobile phone usage, including hands-free
phones Even simple conversation can disrupt attentive scanning and information processing
of the visual scene. Researchers believe that changes in these behaviors are indicative of the
extra demands placed on the driver by cell phone usage, and that these demands contribute to
late detection, reduced situation awareness and a reduced margin of safety.

- Evidence (e.g., ICBC, 2001) of increases in cognitive demand due to listening to complex

( messages via hands-free phone results in degraded driving performance (e.g., reductions in

margin of safety and significantly riskier decision-making, such as shorter accepter gaps),
and that adverse driving conditions (i.e., slippery or wet road) aggravates the problems.
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- Evidence from simulator studies (¢.g., Parkes & Hooijmeijer, 2001) of significant
deterioration in situational awareness (of the surround traffic environment) when drivers are
engaged in cognitively demanding conversation using a hands-free phone. In addition,
evidence of longer reaction times and increased mental workload associated with engaging in
hands-free conversation, and that neither younger nor elderly drivers adapted headway (or
following distance) to account for increase risk due to increased reaction time (Alm &
Nilsson, 1995). '

5. Hand-held phones
. " Evidence from simulator-based sfudies (¢.g., Patfen et al., in press; Graham & Carter, 2001,
Strayer & Johnston, 2001) indicates that tracking performance and peripheral event detection
are worse when using a mobile phone than when not, and that performance is worse when
manually dialing a hand-held phone while driving than when using a voice-dialed hands-free
phone.

- Evidence from on-road and closed-course studies (e.g., Tokunaga et al, 2000; Ishida &
Matsura, 2001) that both simple and complex conversations using a hand-held mobile phone
are associated with greater reactions times than driving alone, that braking reaction times are
longer than when not using a phone, and that delays are longer when using hand-held phones
than when using hands-free phones.

- Evidence from closed-course and simulator-based studies (e.g., Ishida & Matsura, 2001;

" Haigney et al, 2000; Parkes & Hooijmeijer, 2001) that driving speed tends to be lower and
headway distance increases — suggesting a “process of risk compensation,” and that drivers
are slower to react to specified speed changes.

- Evidence from simulator-based studies (e.g., McKnight & McKnight, 1991) of significant
delays in response to or failure to respond to traffic events, a relative increase in chance of a
highway-traffic situation going unnoticed ranging from 20% to 29% for placing a call in
simple conversation to complex conversations, and that this behavior is twice as likely in
older drivers, Greenberg et al. (2003) found that hands-free and hand-held dialing resuited in
significantly more missed front events than the control condition, as did the hands-free
incoming call and hand-held voicemail retrieval.

Researchers noted that while a cellular telephone conversation may be no more distracting
than a conversation of the same intensity with a passenger, the availability of a cellular phone
likely significantly increases the number of conversations in general and the more
‘distracting, intense, business conversation’ in particular. They also noted that older drivers
in particular should be cautioned against using hand-held phones while driving. (McKnight
& McKnight, 1991)

B. Cognitive Demand while Driving

e Evidence from closed-course and simulator-based studies (e.g., Irwin et al, 2000; Lee et al.,
2001; Hancock et al., 2003) revealed longer reaction times when a driver is engaged in
conversation using a mobile phone or other cognitively demanding task (e.g., simulated
electronic mail).

e Evidence (McCarley et al, in press) that simple conversations can disrupt attentive scanning and
representation of a visual scene (or situation awareness).
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C. Epidemiological Data ,

e Evidence (e.g., Laberge-Nadeau et al, 2001; Sagberg, 2001; Violanti & Marshall, 1996;
Redelmeier & Tibshirani, 1997) of an increased risk of collision when using cellular telephones
in a motor vehicle. Studies have found that:

- Risk of all accidents and of accidents with injuries increases by 38% for cell phone users, and
heavy ceil phone users are exposed to more than twice the risk as normal users, taking into
account age, exposure o risk and driving habits (Laberge-Nadeau et ai, 2001).

- While some crashes during telephone use are expected based on exposure to driving alone,
the actual number of crashes is about 72% higher than the expected number, as estimated by
the method of induced exposure. Increased risk is likely the consequence of telephone use
per se and is not attributable to differences in risk-related behavior between users and non-
users of mobile telephones (Sagberg, 2001).

- Talking more that 50 minutes per month on cellular phones in a vehicle was associated with
an increase of more than five times the risk of traffic collision (Violanti and Marshall, 1996).

- It cannot be concluded from the data that hand-held phones lead to higher risk than hands-
free phones (e.g. Sagberg, 2001; Redelmeier & Tibshirani, 1997).

Authors of these epidemiological studies have stated that their data revealed statistical
associations, not causal relationships, and that their data do not necessarily indicate that
talking on cellular phones while driving is inherently dangerous.

Ml er Laws, Policies and Recommendations from Around orld

Against Cell Phone Use While Driving

o At least 42 countries restrict or prohibit use of cell phones and other wireless technology in
motor vehicles, and several more are considering legislation. Israel, Portugal and Singapore
prohibit all mobile phone use while driving. Drivers in France and United Kingdom may use
cell phones but can be fined if involved in crash while using the phone. Drivers in United
Kingdom and Germany can lose insurance coverage if involved in crash while talking on the
phone. Countries that prohibit the use of hand-held mobile phones while driving include:

Australia Hong Kong, China  Malaysia South Korea
Austria Hungary Netherlands Spain
Belgium India (New Dethi)  Norway Switzerland
Brazil Ireland Philippines Taiwan
Chile Isle of Man Poland Thailand
Czech Republic Italy Romania Turkey
Denmark Japan Russia Turkmenistan
Egypt Jersey Slovak Republic Zimbabwe
Germany Jordan Slovenia
Greece Kenya South Africa
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o Trapsport 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 collisions arising from the use of cell phones: Tum the phone off before you start driving.
Let callers leave a message. If 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. If you have to make or
receive a call, look for a safe opportunity to pull over and park.” [Transport Canada Fact Sheet
RS200-06 (TP2436E, December 2001)]

. Unm Kingdom —The ﬂkg 1 Qode ~ “You MUST exercise proper control of your vehicle
at all times. Never use a hand held mobile phone or microphone while driving. Using hands-

free equipment is also likely to distract your attention from the road. It is far safer not to use any
telephone while you are driving — find a safe place to stop first.” (Department for Transport,
Local Govermnment and the Regions, 1999; Tunbridge, 2001).

The Department of the Environment, Tra.nsport and the Regions in the United Kingdom
recommmends to employers that they not ask staff to “carry out two demanding tasks at the same
time” - that employees should not be expected to use a phone while driving. “If you or your
customers need to contact staff while they may be driving, ensure that you provide hands-free
equipment with voicemail or call divert facilities and encourage your staff to stop regularly to
check for messages and return calls.”

e National Safety Council - “...a driver’s first responsibility is the safe operation of the vehicle
and that best practice is to not use electronic-devices including cell phones while driving. When
on the road, drivers shall concentrate on safe and defensive driving and not on making or
receiving phone calls, delivery of faxes, using computers, navigation systems, or other
distracting influences.”

National Safety Council “supports restrictions that prohibit all non-emergency use of electronic
devices including cell phones by teenage drivers during their graduated licensing period.”

National Safety Council recommends that employers assess whether to allow employees to use
such devices while driving, and if so, what sensible restrictions should be followed.

¢ Royal Seciety for the Preven@n of Accidents (RoSPA, UK) - “No driver should use a mobile
telephone or any similar piece of telecommunications equipment (whether hand-held or hands-

free) while driving.”

RoSPA recommends that employers “incorporate this policy within their own rules governing
company drivers. Vehicles are intended to transport their occupants and good to their
destination(s) and any temptation to turn vehicles into ‘mobile offices’ should be resist

RoSPA also recommends that employers “never ‘require’ staff to be available on mobile phones
while they are driving” and to *“consider carefully before fitting and requiring drivers to use
‘hands-free’ kits.”
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e Swedish National Road Administration (S — “...the results of some 80 studies show that
using a mobile phone in a car while driving impairs driving performance significantly. This is
because a driver’s attention to traffic and traffic information is impaired and the control of the
car becomes less precise and smooth when talking over a phone. Not only the motor activities
needed for phoning disturb driving, but also the conversation in itself and, in particular, .
demanding communications impair both attention and manoeuvring performance significantly.
Therefore, hands-free mobile phones will not solve the safety problem of phoning and driving.
Analyses of accidents have shown that the impairment of driving while phoning leads to an
increased risk of having an accident both for hand-held and hands-free phones. One important
characteristic of a phone conversation in relation to most other in-car activities is that the pace
and content of the phone conversation cannot be controlled as well by the driver. This makes a
phone conversation more distracting than other equally demanding in-car activities that can be
distributed in time and adapted to prevailing traffic and driving conditions.” [Swedish National
Road Administration (Svensson, and Patten, in press)]

Some recent recommendations from the SNRA, as reported by Svensson, and Patten (in press),

include the following:

1. “..it is not justifiable to introduce legislation that only forbids the use of mobile phone
systems that require the use of the driver’s hands” because research clearly shows that
conversation and its complexity are a greater burden on the driver.

2. In the future study of fatal crashes, SNRA should look into the pre-crash phase for causes.

3. “The Police and SNRA’s in-depth study programme be given the authority and opportunity
to more easily check whether a mobile phone has been used in a fatal accident.”

4. SNRA recommends that using a mobile phone while driving be defined in legal terms as an
activity on par with the effects of tiredness or alcohol.

5. Drivers should be informed of the effects of mobile phone use on driving performance.

s General Recommendations in the Literature

- Governments should develop educational materials that cell phones should not be used while
driving, to advise the public that hands-free phones are not risk-free, and to provide
important safety tips for drivers to consider if they intend to continue their use of phones

- while driving (Harbluk et al, 2002). Driver-related safety measures should be encouraged,

including training and education campaigns (LaBerge-Nadeau et all, 2001; National Safety
Council, 2002; Joint State Government Commission, 2001).

- Need for further research to determine need for regulating original equipment (Harbluk et al,
2002).

- Need for further study into the nature and duration of typical car phone conversations (Parkes
& Hooijmeijer, 2001).

- Need for further study on issue of using hands-free phones while driving (Direct Line
Insurance plc, 2002).

- Use voice-activated hands-free cell phones in order to “minimize handling and keep both
hands on the steering wheel” (LaBerge-Nadeau et all, 2001).

- Develop vehicle-related safety devices for improved hazard warning and driver assistance
(LaBerge-Nadeau et all, 2001; Hahn et al, 2000).

- Government should contribute to consistent collection of reliable crash data nationally, which
should include more detailed information regarding crashes associated with driver distraction
(Joint State Government Commission, 2001; Jackman, 2000; Hahn et ai, 2000).
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V. Activity at the State Level

As reported by the National Conference of State Legislatures, few states specifically regulate wireless
phone use in motor vehicles. In particular (as of June 2003),

New York prohibits drivers from talking on hand-held cell phones while driving.

California requires that rental cars with cellular telephones must included written operating
instructions for safe use of the phone.

Florida and Illinois allow cell phone use in the car as long as sound to both ears of the driver

.. is not impaired.

Arizona, [llinois, Massachusetts, New Jersey, Rhode Island, and Tennessee have enacted
legislation that prohibits the use of cell phones while operating a school bus.

Massachusetts also requires that all drivers have at least one hand on the steering wheel at all
times while using a cell phone.

New Jersey enacted legislation in 2002 that prohibits the holder of a driver examination
permit from using any interactive wireless device while operating-a-motor vehiele; with
emergency use exceptions.

Maine enacted legislation in 2003 that requires persons under 21 to obtain an instruction
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.

Legislation that would prohibit the use of hand-held cell phones while driving was passed by
the California State Assembly on May 29, 2003, and has been passed to the State Senate for
consideration.

In addition,

Delaware, Louisiana, Virginia, New Jersey, New Mexico, and Pennsylvania have approved
resolutions to study the risks associated with cell phones and driving.

New Jersey passed a measure to provide for data collection and also prohibits drivers with
learner’s permits from using a cell phone while driving.

Hiinois allows the use of one-sided hands-free headsets with cell phones.

Florida, Kentucky, Mississippi, Nevada, Oklahoma and Oregon are preventing local
jurisdictions from enacting ordinances regarding cell phone use while driving.

At least 16 states ~ California, Florida, Iowa, Maryland, Massachusetts, Montana, Michigan,
Minnesota, Nebraska, New Jersey, New York, Oklahoma, Oregon, Pennsylvania, Tennessee,
and Texas — collect information on crash report forms about cell phones and driver
distractions.

V. _Sample of Corporate Policies and Guidance

o Direct Line Insurance ple — “Putting safety first... Talking on the phone distracts your attention
from the road and can lead to an accident. Never use a mobile phone. Even using a hands-free
phone is distracting.”

Direct Line Insurance strongly believes that all employers have a responsibility to offer clear
mstructions to their staff not to use hand-held or hands-free phones when using company
vehicles.
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. Farmers Insurance Group — “While Farmers Insurance Group promotes the idea of drivers
carrying a cell phone while in their car in case of emergencies, we don’t recommend people use a
phone while they are driving.” (As quoted by the Auto Channel, 2000).

e Praxair (Connecticut-based industrial gas maker) - banned cell phone use while driving in

1999. (As noted by the Associated Press, 2001)

¢ Wilkes Artis (Washington, D.C. -based Iaw firm) -_ “Our policy is that personnel are not to

conduct business while suing cell phones, unless they pull over and stop or use a hands free
device.” (As quoted by the Associated Press, 2001)
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Vi. FMR Bulletin B-2 (Wireless Phone Use in U.S. Government Vehicles
General Services Administration (2002). FMR Bulletin B-2: Motor Vehicle Management.

To Heads of Federal Agencies
Regarding Use of Hand-held Wireless Phones while Driving Motor Vehicles Owned or Leased by the

Federal Government
Effective March 1, 2002

Recommended policy when issuing guidance on the use of wireless phones while driving motor vehicles

owned or leased by the Federal Government

Federal agencies should:

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

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

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

Attachment A - Cellular Phone Safe Driving Tips (Source: NHTSA: An Investigation of the Safety

Implications of Wireless Communications in Vehicles November 1997) :

e Safe driving is your first priority. Always buckle up, keep your hands on the wheel and your eyes on
the road.

e Make sure that your phone is positioned where it is easy to see and easy to reach. Be familiar with
the operation of your phone, so that you’re comfortable using it on the road.

o Use a hands-free microphone while driving. Make sure your phone is dealer-installed to get the best
possible sound.

o Use the speed-dialing feature to program in frequently called numbers. Then you can make a call by
touching only two or three buttons. Most phones will store up to 99 numbers.

¢ When dialing manually without the speed-dialing feature, dial only when stopped. If you can’t stop,
or pull over, dial a few digits, then survey the traffic before completing the call. (Better yet, have a
passenger dial.) : -

o Never take notes while driving. Pull off the road to jot something down; if it’s a phione number,
many mobile phones have an electronic scratchpad that allows you to key in a new number while
having a conversation.

o Let your wireless network’s voicemail pick up your calls when it’s inconvenient or unsafe to answer
the car phone. You can even use your voice mail to leave yourself reminders.

¢ Be acellular Samaritan, Dialing 9-1-1 is a free call for cellular subscribers; use it to report crimes in
progress or other potential life-threatening emergencies, accidents or drunk driving.
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VIl. Summary of Positions Against Restrictions on Use of Wireless
Communication Devices While Driving

The information cited argues for sensible driving behavior relative to cellular phone use while driving
and the use of hands-free phones (or speakerphones) if drivers feel compelled to engage in phone
conversation while on the road. These organizations argue that while there is evidence that using a
cellular phone while driving does pose risks to both the driver and other road users, however, the crash
data are insufficient to necessitate an all out ban on phone use while driving. They encourage further
research and educational campaigns to ensure responsible behavior on the road.

In particular, the National Conference of State Legislatures adopted a resolution in August 2001 that
opposes restricting cell phone use while driving.

In addition, the National Association of Governors’ Highway Safety Representatives (NAGHSR)
opposes federal legisiation that would penalize states for not restricting the use of cell phones or other
electronic devices while driving. However, the NAGHSR discourages use of cell phones and other
electronic devices while driving.

And related to the issue of crashes?

A July 2000 article for Drivers.com quoted Csaba Csere, editor in chief of Car and Driver magazine, as
saying, “The safety experts tell us that half the accidents are caused by drunk driving, 70 percent are
caused by aggressive drivers, 30 percent are caused by speeding. All of a sudden, you know, we’ve got
more causes than accidents, and it’s very, very difficult to decide exactly whet the causes are.” Csere
was further quoted as saying, “We currently have the safest driving in the United States we’ve ever had.
That National Highway Traffic Safety Administration just released the preliminary statistics for 1999
that said that the traffic death rate was 1.5 deaths per 100 million vehicle miles traveled. That’s one-
third of what it was 30 years ago. So whatever problem we have with distracted drivers, it’s can’t be too
bad.” (Source: Drivers.com (2000). Distracted drivers: are car phones guilty? Online at
www.drivers.com)

However..."“The crash death rate dropped or remained at the same level throughout the 1990s in
response to a number of factors. Motor vehicles are now safer because of design improvements; air bags
and seat belts provide greater crash protection; the driving population is more mature; and most states
have enacted laws to restrict young drivers, screen elderly drivers, and deter drunk driving. Drivers
have contributed to the reduction in fatalities by demanding vehicles with good safety ratings.”

(Source: Gastel, R. (2002). Auto Safety and Crashworthiness. In /II Insurance Issues Update
Insurance Information Institute. Online at www.nexis.com/research/pnews)

Finally, from the Harvard Center for Risk Analysis

The Harvard Center for Risk Analysis (Lissy, Cohen, Park, and Graham, 2000) reported that:

“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. The magnitude of
these risks is uncertain but appears to be relatively low in probability compared to other risks in daily
life. It is 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
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the attributable risk due to cellular phone use while driving.” The authors concluded that “it may be
premature to enact substantial restrictions at this time.”

In an update of the analysis above, Cohen and Graham (2003) note that “Although the CE ratios for
other injury prevention programs are also highly uncertain, they suggest that there are actions that could
betaken that would save lives lost in motor vehicle crashes at a lower economic cost than a ban on cell
phones. This finding is consistent with the conclusion reached by Redelmeier and Weinstein that
‘Regulations restricting cellular telephone usage while driving are less cost-effective for society than
other safety measures.’ The fact that the net benefits of the ban are close to zero and yet there are other

more efficient motor vehicle safety measures that are not yet implemented indicates that as a society, we
are under investing in motor vehicle safety.”

VIil. NTSB Safety Recommendations To the National Highway Traffic
Safety Administration (June 3, 2003)

1. Develop in conjunction with The Advertzsmg Councll Inc,a med:a campaign stressing the dangers
associated with distracted driving.

2. Develop in conjunction with the American Driver and Traffic Safety Education Association a
module for driver education curriculums that emphasizes the risks of engaging in distracting
behavior.

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

NTSB Safety Recommendations to the 49 States that do not have legislation prohibiting holders of
learner’s permits and intermediate licenses from using interactive wireless communication
devices:

4. Enact legislation to prohibit holders of leamer’s permits and intermediate licenses from using
interactive wireless communication devices while driving.

NTSB Safety Recommendations to the 34 States that do not have driver distraction codes on their
traffic accident investigation forms: - ... . . S

5. Add driver distraction codes, including codes for interactive wireless communication device use, to
your traffic accident investigation forms.

NTSB Safety Recommendations to the American Driver and Traffic Safety Education
Association:

6. Develop in conjunction with the National Highway Traffic Safety Administration a module for
driver education curriculums that emphasizes the risks of engaging in distracting behavior.

NTSB Safety Recommendations to the Advertising Council, Inc.:

7. Develop in conjunction with the National Highway Traffic Safety Administration a media campaign
stressing the dangers associated with distracted driving.
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Appendix: Detailed Summary -Using Wireless Communication Devices
While Driving

Note: The following citations are listed in descending chronological order, and alphabetically by first
author within each publication year.
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Svensson, O., and Patten, C. (in :
press). Information Technology inthe  phone when driving. Includes seven (7)
Car: Mobile Phones and Traffic Safety  recommendations.

A Review of Contemporary Research.

{Swedish National Road

Administration)

Reviewedresearchonﬂueﬁ‘ecmfumgambale

Results from some 80 sudics ) " phone
a car while driving impairs driving performance significantly.
This is because a driver’s attention to traffic and traffic

information is impaired and the control of the car becomes less
precise and smooth when talking over a phone. Not only the
motor activities needed for phoning disturb driving, but also the
conversation in itself and, in particular, demanding
communications impair both attention and manoeuvring
performance significantly.

Therefore, hands-free mobile phones will not solve the safety
problem of phoning and driving. ‘
Analyses of accidents have shown that the impairment of driving
while phoning leads to an increased risk of having an accident
both for hand-held and hands-free phones.

Recomimendations:

L.

“it is not justifiable to introduce legislation that only
forbids the use of mobile phone systems that require the
use of the driver’s hands” because rescarch clearly
shows that conversation and its complexity are & greater
burden on the driver.

In the future study of fatal crashes, SNRA should lock
into the pre-crash phase for causes.

“The Police and SNRA's in-depth study programme be
given the authority and opportunity to more easily check
whether a mobile phone has been used in a fatal
accident.”

SNRA recommends that using a mobile phone while
driving be defined in legal terms as an activity on par
with the effects of tiredness or alcohol.

Drivers should be informed of the effects of mobile
phone use on driving performance.

Position equipment such as DVD, TV and other visual
information be positioned where the driver cannot be
visually distracted while driving,

Further support for the development of intelligent
driver-support systems.
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Strayer, D, ang Drews, F, (under
review), Effects of cell phone
conversations on younger aud g)der
drivers, Accessed on June 19, 2003
from:

L{WWW psve Ledu/Aj

*  Agegroup (18-25 yrs vg. 65-74 yrs)
*  Single vs. Dyaj task conditiong (no conversation
V8, conversation)

Brake onset time

Following distance

Speed

Half-recovery time (time to recover 50% of

speed lost during braking)

e !
were 18% slower, their following distance wag 12% greater, ang
they took 179 longer to recover the speed that wag lost follow;
braking,

task (mpairmenes were equivalent iy magunitude for Younger
aod older adults,»

Note: This Teport is still undey Peet review and thersfore should
be considered with caution,
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NHTSA 2002 NOPUS results relevant to the cell

Phone Use on the Roads in 2002 phone issue.

(Technical Report DOT HS 809 580).
Washington, DC: NHTSA.

Tn 2002, the portion of drivers estimated to be using a hand-held
phone at sny given time during daylight hours increased to 4%.
An estimated additional 2% use hands-free equipment. :
In total, at least 6% of drivers are using some kind of wireless
phone at any given time

Significant increase in urban areas from 2000

Lesch, M., and Hancock, P. {n This study eummed

the extent to which different
press). Driving performance during driver groups are aware of their associated
concurrent cell-phone yse: are drivers ormance decrements, Subjects” confidence m
aware of their performance dealing with distracters while driving and their 1@
decrements? Accident Analysis and of task performance and demand were compared
Prevention. their actual driving performance in the presence of 8
cell-phone task.
L

»  Age group (25-36 yrs vs. 55-65 yrs)

Test track

Gender
Dependen! vapiables

Confidence ratings
Braké response time
Stopping tme
Stopping distance
Stopping accuracy

For males, s confidence Tatings increased, the effect of the cell
phone task oo BRT and stopping distance was diminished.
Thistrcndwasalsotruzfotoldamales,despiteageneml
decrease in confidence with age.

For older females, as confidence increased, performance
decreased

When drivers were matched in terms of confidence level, brake
nses of older females were slowed to a much greatcr extent
(0.38 s) than wire brake responses of any other group (0.10 s for
younger males and females and 0.07 s for older males).
Females rated the driving task as less domnanding than males,
despite the factthat their performante was more greatly affected
by distraction. |
“These results suggest that many drivers may pot be aware of
their decreasefl performance while using cell-phones and that
it may be particularly {mportant {o target educational
campaigns on/driver distraction towards female drivers for
whom there tended to be & greatey discrepancy between
driver perceptions and actual penformance.”
CAUTION: authors note that because of the relatively small
oumber of participants (36) the resylts should be taken with
caution. There was aiso some acknowledgement of differences in
cell phone ow?ership and how this may or may not have affected
the data. :
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Patten, C., Kircher, A., tiund, J.,
and Nilsson, L. (in press). Using
mobile telephones: cognitive workload
and attention resource allocation.
Accident Analysiy and Prevention.

Forty participants completed an on-road driving
course characterized by a low level of road
complexity in the form of vehicle handling and
information processing. A peripheral detection tagk
(PDT)wasemployedtognugemenml workload.
They compared effects of conversation type (simple
versus complex) and telephone mode {hands-free
versus handheld) to baseline conditions, The simple
Conversation was repeating single digits, whereas the
complex conversation involved adding another digit
tothcsecondofapairofpreseuteddigits.

Context
*  On-road driving

*  Conversation type (simple vs, complex)
*  Phone architecture (hands-free vs, hand-held)
*  Baseline condition (no phone) '

* Peripheral detection task reaction times
#  Vehicle speed

Reacﬂoutimeclncmsedlignm&ywhenwnvenhgbnt
10 benefit of hands-free units over haudheld units on rural
reads/motorways were found,

The reaction times for the simple and complex conversations
were both significantly longer than the no-conversation baseline
condition, and the complex conversations resulted in significantly
longer reaction times than the simple conversation.

The content of the conversation was far more important for
driving and driver distraction than the type of telephone when
driving on a motorway or similar type of road. The more difficult
and complex the conversation, the greater the possible negative
effect on driver distraction.

Whereas phone architecture had no effect on peripheral detection
performance, it did have an effect on mean speed. Mean speed
for hand-held condition was slower than the hands-free and
baseline conditions. The authors note that further research is
required to explain this effect.

CONCLUSIONS: “When driving on motorways and Iarger rural
roads, the mobile telephone modality would appear to be of Htle
consequence when solely considering the conversationa] aspect
of telephoning. Far more important for driver distraction, in
regard to mobile telephones, is the content and the complexity of
the conversation per se. Note that even simple conversations may
distract the driver, however, the more difficult and complex the
conversation, the greater the negative affect on the drivers’ ability
to allocate or direct their attention ”
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Cohen, J.T., and Graham, J.D,

Revised estimate of previous Harvard study (Lissy et

(2003). A revised economic analysis of al., 2000). They updated estimated number of cell
restrictions on the use of cell phones phones users, revised the assumed amount of time
while driving. Risk Analysis, 1,5-17.  spent on the phone while driving based on 2000

NOPUS results, and increased assumed consumer
surplus value of the calls made while driving from
$25 billion to $43 billion annually.

They conclude a best estimate of zero for the net benefit of cell
phone use while driving.

“Although the CE ratios for other injury prevention
programs are also highly uncertain, they suggest that there
are actions that could betaken that would save lives lost in.
motor vehicle crashes at a lower economic cost than a ban on
cell phones. This finding is consistent with the conclusion
reached by Redelmeler and Welnstein that ‘Regulations
restricting cellilar telephone usage while driving are less cost-
effective for sodiety than other safety measures.” The fact that
the net benefits of the ban are close to zero and yet there are
other more efficient motor vehicle safety measures that are
not yet implemented indicates that as a soclety, we are under
investing in motor vehicle safety.”

Note: the au acknowledge that both the “benefit cost
estimate and the CE ratio are very uncertain (net benefits ranging
from a loss of $142 billion annually to a gain of $17$ billion
annually, and CE ratio ranging from'as high as $13 million per
QALY saved t0 negative values indicating savings of both
resources and QALYs).” ‘
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Consiglio, W., Driscoll, P., Witte, M., Study compared the effects of cell phone

& Berg, W. (2003). Effect of cellular  conversations and passenger conversations on driver

telephone conversations and ather braking response time.

potential interference on reaction time

in 2 braking response. Accident Context

Analysis and Prevention, 35, 495-500. « Lap respotise time part-task sirmulation
Independent Variables

» Conversation with hands-free, hand-held,
passengers vs. no-conversation

Dependent Variables

*  Braking response time

A simple reaction time experiment similar to Irwin, Fitzgerald,
and Berg (2000) showed that braking responses to 3 brake-
light signal were significantly longer when engaged in
conversations (passenger, hand-held, and hands-free headset)
than 2 control condition (no conversation or task) and a radio
listening condition,

The conversations were scripted questions intended to simulate
naturalistic ‘getting to know you’ type questions. The passenger
conversation condition resulted in significantly longer reaction
times than the control condition, but the phone-based
conversation conditions (hand-held and hands-free) resulted in
even longer reaction times. Subjects were instructed not to look
at the passenger during their conversation.

There was no difference in reaction times between the hand-held
and hands-free conditions, _
LIMITATIONS: This was 2 lab-based study where subjects
simply made a braking foot pedal response to the onset of a red
light, the sole focus of attention. There was no attempt to
simulate any other aspect of the driving task, including steering
(of the presence of a steering wheel).
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Glaze, A.L., and Ellis, J.M. (2003).
Pilot Study of Distracted Drivers.
Richmond, VA: Virginia
Commenwealth University, Center for
Public Policy.

Astatewidepilntsmdytotestastandardlistof
distracted driving behaviors used in crash
investigations was conducted for the Virginia
Department of Motor Vehicles by Virginia
Commeonwealth University in 2002 to investigate
driver distraction. The study involved completion of 2
supplemenial survey for cach distraction crash; the
surveys were submitted for review as a part of this
study. :

All seven VA state police divisions, four selected
counties, and 14 independent citics were requested to
participate in the pilot study of distracted drivers. All
localities partigipated in the study with varying
degrees of suctess. State troopers submitted the
majority of the surveys received (75%). All counties
in Virginia were represented in the pilot study data
with the exception of Alleghany County, Cumberland
County, and Lunenburg County.

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

Of the crashes reported, 63% occurred in rural areas.
Surveys were roceived on 2,792 crash scenes that involved 4,494
drivers including 2,822 distracted drivers.

Half of the crashes that were reported involved only a single
driver and of ail the crashes reported, 98% involved a single
distracted driver. ‘

Troopers and officers wrote over 1,400 open-ended responses to
indicate the MAIN distraction in each crash. Approximately 250
of the open-ended responses were coded into existing categories.
The remaining ppen-ended responses were classified into new
categories.

Overall, the reshlts indicated that 13% of traffic crashes in
Virginia are due to driver distraction. Various distractions inside
the vehicle accounted for 62% of the distractions reported,
distractions outgide the vehicle accounted for 35% of the
distractions repprted, and 3% of the distractions were unkpown of
not mazked on the survey form,

Driver fatigue or a driver that was aslecp accounted for 17% of
the specific distractions reported. Looking at crashes, other
roadside incidents, traffic, or other vehicles accounted for 13% of
the distractions, reported. Looking at scenery or landmarks
accounted for 10% of the distractions reported. A distraction
caused by passengers or children inthe vebicle accounted for 9%
of the distractions reported. No other cause accounted for more
than 7% of the distractions reported.

: .
Cell phones actounted for about 5% of the reported distractions
associated withi these distraction crashes.

; ;
General recommenglations from the Virginia Pilot Study:

Collect information at the driver level rather than the crash level.
Reconsider andl standardize the framework and terminology used
to categorize distractions and driver inattention

Conduct focus\groups and training for troopers and officers
regarding collection of distraction and inattention-related crash
information. | :

;
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Notes:
Contined - *  Only police-repostable crashes were included in the survey. 75%
Glaze, A.L., and Ellis, .M. (2003) ' of data came from State Troopers, and only 24% of data came
ot Study of Distracted Driver. from ci lic ts. In addition while the
Pilot Study of Distracted Drivers. ity or county police departmen

Richmond, VA: Virginia
Commonwealth University, Center for
Public Policy.

survey was statewide, law enforcement agencies responded with
varying levels 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 or in use by involved
parties (or if phone was an additional contributing factor).

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

o Recall that dats from North Carolina show cell
phone crashes to be mostly rear-end crashes and that
more than two-thirds of cell phone crashes oceur on
local streets.
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Greenberg, J., Tijerina, L., Curry,
R., Artz, B., Cathey, L., Grant, P,
Kochhar, P., Kozak, K., and
Blommer M., (2003). Evaluation of
driver distraction using an event
detection paradigm. In Proceedings of
the TRB 2003 Annual Meeting CD-
ROM. Washington, DC: National
Academies of Science, Transportation
Research Board.

The effects of gight in-vehicle tasks (hand-held and
hands-free versions of phone dialing, voicemail
retrieval and incoming calls were compared to manual
radio tuning and climate control adjustment) on driver
distraction were measured in Ford’s VIRTTEX
simulator. During the drive the participants were
asked to respond to an event detection task where the
vehicle in front of the lead vehicle swerved to the left
or right. Similar events occurred to the rear of the
vehicle, requiring participants to monitor the forward
and rear viewsiof the vehicle.

Context

*  High fidelity motion-base driving sinmlator
¢ vari

*»  Eight in-véhicle tasks

Dependent varisbles

»  Proportion of events detected

Hands-{ree and hand-held disling resuited in significantly
more missed fiiont events thap the control condition, as did
the hands-fre¢ incoming call and liand-held voicemail
retrieval. j :

Curiously, incoming hand-heid calls corresponded with very few
missed front events (same control). This effect was dramaticaily
pronounced for'the teen drivers who missed 54% of the front
cvents when dialing with the hand-held phone.

Overall, the nusmber of missed rear évents was much greater than
the front events, but the hand-held djaling, hand-held incoming
calls, bands-freg incoming calls, and hvac adjustments resulted in
significantly more missed rear events than the contral condition.
This study has pdditional value because it included a teenage
driver conditio{'n (16-18 yrs). Compared with the adults, the
teens were foupd to choose unsafe: following distances, have
poor vehicle control skills and to be more prone to distraction
from hand-held phone tasks. Z

CONCERN: the rear event detection task probably artificially
increased the unt of mirror ing, which also may have
affected the fromt event detection There were some curious
patterns in the dlata that invites cavtt:wheninterpreﬁngthe
results of this spudy. For example, the hand-held incoming calls
task actually regulted in fewer missed front events than the
control (no task) condition. However, the authors report that an
analysis of the video data shows that some front detection events
were missed dgspite forward visual fixations, thus supporting the
inattention blidness phenomenon discussed in Strayer et al.
(2003). i .
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Hancock, P., Lesch, M., and Hancock et al. performed a test-track study on the ¢ Without the distraction, the overall compliance rate to

Sitmmons, L. (2003). The distraction effects of phone use while cncountering a critical stopping task was very close to 95%. However, when the
effects of phone use during a crucial event while driving. They compared younger (25-36 Phoe distraction task was added, compliance rate dropped
ing waneuver. Accident Analysis yrs) and older drivers (55-65 yrs) and gender for brake to 80%, a highly significant 15% reduction in stopping
and Prevention, 35, 501-514. Tesponse behavior when using a phone in coincidence response. |
' : with a critical driving maneyver. Subjects were " Older subjects had a lower compliance rate with the distractor
required to maintainaconsiswntspeedﬂ:mughouta task present.
test-track lap and to brake to 5 stop as quickly ag *  There was also an interaction with the gender of the driver.

possfblebeforeﬂlemtemecﬁonlincinonethirdofthe Femaledﬁvmarenmreconpﬁantdnntbeirmalepcersinthc
trials. The trials included a mumber memorization and baseline {non-distraction) situation. However, with the

recallloadingtask,acellphonetaakononethirdof dismﬁvephonemsk,femaledﬁvmweteconmﬁed[essthan
the trials (answering with digit recognition task on their male co .
Phone display - no conversation), and the stopping *  BRT was slower in the presence of the distraction as compared to
task on one third of the trialg, its absence. However, like the measure of compliance, there was
an interaction with the age of the individual,
Context *  Consistent with the compliance findings, older drivers were at a
*  Test track greater disadvantage in the presence of the distractive phone task
' compared to their younger counterparts who were little affected
Age group (25-36 yrs vs. 55-65 yr3) by such distraction. :
Gender *  Drivers exhibited a 24% decrease in safety margin stopping
Dependent varjabjes distance when driving with the distractor task.
*  Brake response time . Smdyposmlaneathatuseofceuphommtddimreasedw
*  Stopping time number of rear-end coltisions by forcing drivers behind the cell
*  Stopping distance user o react faster, however this would be difficult to
*  Stopping accuracy determine because, according to Dr. Hancock, “rear end is the no.

1 form of accident, and it has a lot of different causes.”
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Kircher, A., Tororos, J., Vogel, K.,
Nilsson, L., Bolling, A., Patten, C.,
Malmstrom, T., and Cecl, R. (2003).
Mobile telephone simulator study.
VTI/Swedish National Board and
Transport Research Institute.

Four experimenis investigating the effects of mobile
phones (hand-held and hands-free), DVD players, and

$MS on simulated driving performance in the VTI
driving simulator in Sweden. The different
distractions were tested separately, resulting in four
experiments (with the fourth being a dialing study).
The DVD and SMS studies had small sample sizes

(low n’s) and are to be interpreted with caution. This

summary focuses on the phone studies.

Driving Simulator

v
Mobile phone (hand-held vs. hands-free)
DVDs
SMS
Traffic environment (rural, urban simple, urban
medium, urban complex)

Vv
Speed and speed variance
Peripheral detection task (PDT)
Lateral position variance
Traffic event (stop lights, bus, cyclist)

For both phone conditions, speed was reduced while talking on
the phone. ‘I‘biscouldbenoompcnsatorysﬁategytodealwim
additional workload resulting from conversations.

Across all four traffic environments, hand-held phone use fed 10
greater slow-down effect than hands-free.

The speed variability results were difficult to interpret because
speed variability was smaller for hand-held phones in some
traffic conditions and smaller for hands-free phones in other
conditions.

The PDT performance was teduced significantly {slower reacticn
time and higher miss rates) for both hand-held and hands-free
mode in all traffic environments.

For the rural environment, the lateral position variance decreased
83 an effect of phone use for both hands-free and hand-held
phones. .

For the dialling study, the results for hand-held and hands-free
phones were similarly negative in terms of PDT performance.
Speed reduction was greater for the hand-held condition, though.
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Matthews, R., Legg, S., and
Charlton, S. (2003). The effect of cell
phone type on drivers’ subjective
workload during concurrent driving and
conversing. Accident Analysis and
Prevention, 35, 451-457,

Study that compared the subjective workload for .
hand-held, speaker-based hands-free, and headset-

based hands-free phone architectures during real-

world driving. Subjects drove a familiar route during -

non-rush hour traffic in 2 clear daytime nural setting.  »

Subjects completed trials in the modified thyming

task (MRT) where they repeated back a list of auraily
presented words that had alternative interpretations »
(¢.8. tip could be repeated as lip, sip, dip, rip or hip).
They completed the NASA-TLX subjective workload
index after each set of MRT trials, : .

Context
*  On-road driving study
Vori

*  Hand-held, speaker-based hands-free, and
headset-based hands-free phones.
Varjabl
* NASA-TLX subjective workload ratings.

The authors found that the headset hands-free phone was
“associated with the lowest total subjective workload, followed
by the hand-held phone, while the hands-free speaker phone was
associated with the highest total subjective workload.”

All phone conditions resulted in significantly higher workload
ratings than the no-phone control condition. Phone intelligibility
and frustration were significant sources of variance,
CONCLUDED that “drivers using a [hands-free] phone wil! be
rewarded with the benefits of hands free and high intelligibility,
making for safer driving while conversing.”

LIMITATION: this is strictly a subjective workload study; no
driving performance measures were collected,

Royal, D. (2003). Mational Survey of
Distracted and Drowsy Driving
Attitudes and Behaviors: 2002, Volume
! - Findings Report (NHTSA Research
Note, DOT HS 809 566). The Galtup
Organization.

Thcdalxcomﬁ-omtvvusuweyslmdemkgnby

National Highway Traffic Safety Administration .
(NHTSA) to better understand drivers’ behaviorsand ®
attitudes regarding speeding, unsafe driving,

distracted (including cell phone usc) and drowsy *
driving, each conducted among nationally B
representative samples of drivers during the Spring of
2002. Interviews were conducted with a total of 4,010 "
drivers in the U.S.

A reported mean of 4.5 minutes per call while driving

58% report they rarely or never make outgoing calls

18% report they make calls on 25% of trips per week (5-6 trips
per week)

10% report they make calls on 50% of trips (11 trips per week}
13% report they make calls on 75% or more trips (20-30 trips per
week) ‘

88% of all drivers support increased public awareness of the risks
of wireless phone use while driving,

57% of all drivers support a ban on all wireless phone use while a
car is moving (except for 911 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 increased fines 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,

NOTE: This data should be interpreted with caution.
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Strayer, D., Drews, F., & Johnston,
W. (2003). Cell phone-induced
failures of visual attention during
simulated driving. Journal of
Experimental Psychology: Applied.
9(1), 23-32.

as a result of cell phone conversations while driving a

Comgext -
= Driving simula
Varjables
»  Naturalistic casual conversation vs. 00
conversation
Dependent Variables
»  Recognition memory for targets on billboards
s Eye-tracking data

!
H

Study to investigate potential for inattention blindness

In a series of four-experiments, the authors replicated findings
from Strayer and Johnston (2001) that conversations impaired
driver reactions to lead vehicle braking in a driving simulation
context.
They also demonstrated that explicit recall of billboard
information is reduced when engaged in naturalistic casual
conversation (_hands-rree). ‘
In addition, eye-tracking data showed that this recall is
diminished regardless of whether or not the target
information was fixated or not. Ij other words, it isn’t only the
narrowing of visual attention that is responsible for reduced
recognition and signal detection, buf the interference of the
conversation task on the processing of the fixated information
(look but did not see phenomenon).
In addition, showed that hands.free conversations impaired
implicit perceptual memory for items presented at fixation.
Together, this series of experiments provides compelling
evidence that naturalistic casual conversation while driving
significantly interferes with attention to external visual inputs.
NOTABLE: Previous research has shown that visual attention
nagrows with cgll phone use (Recarte & Nunes, 2000; Harbluk,
Noy, & Eizenthan, 2002), but this study also demonstrates that in
addition to the reduction of scanning behavior, people experience
inattention-blindness for the objects that they do attend to. In
other words, cell phone conversations resuit in increased
“looked-but-did-not-sec” type phenpmena.

|

Stutts, J.C., Hunter, W.W,, and
Huang, H.F. (2003). Cell Phone Use
While Driving: Results of a Statewide
Survey. In Proceedings of the TRB
2003 Annual Meeting CD-ROM.
Washington, DC: National Academies
of Science, Transportation Research
Board.

A statewide telephone survey of licensed North
Carolina drivers, ages 18 and older, was conducted
during the surhmer of 2002. The purpose of the
survey was toprovide current information on cell
phone use while driving and to learn drivers’
perceptions of cell phone safety and their opinions
regarding regalation. The survey targeted 500 users
and 150 non-t;hse!s of cell phones.

{

|
Estimated that [58.8 percent of the state’s licensed drivers have
used a cell phope while driving, |
Use levels werk highest among younger drivers.
1 in 4 users reported having a hands-free device, although they
did not atwaysjuse the device.
Users generall*v perceived talking op cell phones while driving to
be less distracting and less of a safety concern than did non-users.
Users were alsb less tikely to suppart legislation that would
prohibit anything other than use of # hand-held phone, and less
likely to suppart stricter penalties for cell phone users involved in
crashes. ; T
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Wilson, J., Fang, M., Wiggins, S, and  Observational study designed to “measure and

Cooper, P. (2003). Collision and understand the relationship between the use of cellular

violation involvement of drivers who telephones while driving and collision risk.” Cell

use cellular telephones. Traffic Injury  phone users [hand-held] were compared to non-users

Prevention, 4, 45-52, for a variety of “indices of driving risk” including: at-
fault coltisions (as identified by insurance claim
records), traffic violations associated with inattention,
and contributing factors to crashes. After the
observation stage, the license numbers were used to
retrieve driving records for the observed phone users
and non-users. Appropriate screening and matching
of vehicle registrations and observed drivers was
undertaken to result in a sample of 3,869 cases with
matched driving records (for the preceding 5 years).

“Drivers that have been observed using cell phones while
driving have a higher risk of an at-fault collision than do
drivers observed not using cell phones.”

The risk was found to be higher for females than males.

The relationship between cell phone use and violations such as
red light running, faiture to yield right-of-way, disobeying traffic
signals, and improper turning is unclear.

Cell phone users (while driving) take mote risks than non-users
{or low-frequency users), including more violations for speeding,
impaired drivig, scat belt nonuse, aggressive driving, and
nonmoving violations. '

Analysis of police reported crashes indicated that cell phone users
may have been over represented in rear-end collisions, relative to
other collision fype; “however, this finding is very preliminary
due to the small number of cases and the lack of adjustment for
sample differences.”

Results indicated that the increase in risk associated with cefl
phone use while driving was1.16 for all drivers; 1.12 for
males; and 1.31 for females.

NOTE: It is likely that there were actual users among the non-
user group that were not observed using a cell phone while
driving during the obscrvational phase. This underestimation of
users is a flaw in the study (acknowiedged), but it does not
completely invalidate the findings.
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‘Wisconsin State Patrol. (2003). Cell
Phone Use in Motor Vehicle Crashes
(Data from Wisconsin Motor Vehicle
Accident Report Form M V4000, May —
October 2002). Wisconsin Department
of Transportation, Division of State
Patrol, Division of Motor Vehicles, and
Bureau of Transportation Safety.

NHTSA - For Internal Use Only

“The Wisconsif State Patrol (State Patrol), in
conjunction with the Department of Transportation’s
Division of Mdtor Vehiclea (DMV) and Bureau of
Transportation Safety (BOTS) and at the request of
Wisconsin Statp Representative Jerry Petrowski,
surveyed a limited pumber of crashes in Wisconsin in
an atiempt to determine if there was any relation
between the usé of cell phones by drivers involved in
crashes and the crashes themselves.”

“The survey cqnducted by the Wisconsin State Patrol
for six months during the summer and autumn of 2002
{May 1, 2002, and October 31, 2002] focused on the
use of cel) phopes during motor vehicle crashes.
Information was obtained at the crash site by noting
motorist cell phone use by the drivers involved in the
crash. The data collected was recorded as driver
“self-reporting” and categorized on the
Wisconsin Motoy Vehicle Accident Report form
known as the “MV4000” in the data fields titled
“Speciﬂl St“dy,“.“

“The State Patfol completed 2,691 MV4000 Teports
(i.c. 2,691 crashes) during the six-month survey time
period. Over 96% of the completed reports included
the required c¢ll phone use information.”

: mmmatmme&bemmymocmofzooz,mmm

1 “Within the State Patrol’s 4% of the statewide
Patrol’s survey does ot indicate a definuble relationship between
cell phone use and motor vehicle crashes. The total survey mmbers
reporting cell phone use are not significant enough to make a
determination that c¢l} phone use is a major contributing factor in
motor vehicle crashes, or if hands-frec cell phones are safer to use
than hand-held cell phones.“

The authors mmlu4ed that “While the Department of Transportation
and Wisconsin Stat¢ Patrol survey did not provide a definitive

conclusion on the relationship of cell phone use to motor vehicle
crashes, it did provide a first step in a review of the issue. The lack of
striking data that pai unquestionably it cell phone use as the cavse

of crashes leads us lt believe that there gre many morc variables that
fore any decisions gre made on how best to

either limit motorist cell phone use or enhance safety for cell phone

users. The data indjcates that cell pho use is indeed a contributing

factor to motor ie crashes, as are other reasons for “inattentive”
or “distracted” dri andthat,initsel{,isanimportammding.”

i i
They also stated, “.\ taking into consideration the limited scope of the

survey and after reviewing the studies conducted by other agencies
and institutions on{;ellphone use, it is cear that there are many
variables involved pnd alternative approaches for alleviating the
problem. The Wi nsin legislature, law enforcement community
and safety professionals must take this “first step” survey data and use
it to encourage further consideration of ?ltemative ways to ensure the
safe, and perhaps qmited, use of cell phones on Wisconsin’s
bighways.” i '

s “The results of this survey are Yimited by the detail of the queries,
the number ofthe crashes queried, and the types of highways on
which the occurTed, as well as the fact that just one law
enforcement agency, the Wisconsi State Patrol, conducted the
survey.  limitations do not diminish the reliability of
i ofithe survey data, but they do caution the overall

. applicability of the results.” :

»  “It is importasit to note that the results of the survey may have

28

Some limitations ? the study:



——

Continued - .

Wisconsin State Patrol. (2003). Cell
Phone Use in Motor Vehicle Crashes
(Data from Wisconsin Motor Vehicle
Accident Report Form MV4000, May -
October 2002). Wisconsin Department
of Transportation, Division of State
Patrol, Division of Motor Vehicles, and
Bureau of Transportation Safety,
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lower total numbers for cell phone use than previously expected.
Thatmaybepuﬁnllyductothcfnctthatﬂwmveymliedona
“self-reporting” procedure that gave the motorists at the crash site
the responsibility to answer questions posed by the State Patrol
officer about her/his cell phone use rather than relying on the
officer’s own observations. Similar to questions about seat belt
use, the answers 1o questions about cell phone use rely on the
honesty and memory of the motorists involved.”
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How dangerous &8 driving with 2
mobile telephone? Benchmarking the
impairment to alcobol. TRL Report
TRLS547, Crowthome, UK.

This study aimed to quantify the impairment
hands-free and handheld pbone conversations in
relation to the decline in driving performance caused
by alcohol impairment. Twenty healthy experienced
drivers were tested in the TRL Driving Simulator on
two separate occasions. The drivers were aged 21 to
45 years {mean = 32, SD = 7.8) and were split evenly
by gender. Before starting the test drive, participants
consumed 3 drink, which either contained alcohol ora
similar looking and tasting placebo drink. The
quantity of ajcohol was determined from the
participant’s age and body mass using the adjusted
Widmark Formula (the UK legal alcohol limit 80mg /
100ml). There were four conditions on the test route:
1) motorway with moderate traffic, 2) car following,
3) curving road 4) and dual carrisgeway with traffic
lights. During each condition the drivers answered 8
standard set of questions and conversed with the
experimenter over a mobile phone.

Context
s Driving smhwr

Independent Variables
= Normal driving, alcohol impaired driving,
and driving while talking on Hands-free or

tendency for drivers slowdownwhentalking
phones, cven when they were
maintain a set speed.
have the opposite effect such that drivers drove
aormal when under the influence of alcobol.

The standard deviation of speed and speed eTror measures

indicated that dyivers’ had signifi
when using the Pandhﬂld phone than'durng

When drivers were
significantly worse
Reaction times
in comparison 0
Drivers missed §
using a phone.
Drivers found driving while using a hand-held phone to be the
The casiest task was the pormal driving without
Hands-free was casier than handheld.
it easier to drive drunk than to drive while
even when it was hands-free.

most difficult.

any phonc copveTsations.
Drivers found|
using a phone;
Hands-free phones were worse
Tepeating sentence
phones were wo
{crrors} and mono:
. «Priving while intoxicated is
further confirmed

cantly pooret speed control
ing the other three

under the influence of alcohol, they were

at driving smoothly.

significantly slower for drivers using phones
when they had alcohol-

ignificantly more warnings when they wete

‘handheld phones for the

and mumber of pauses). Hand-held
than hands-free phones for the verbal puzzies

jogues (mumber of pauses).

clearly dangerous and this study
1 impairs driving performance.

NHTSA - For Internal Use Only

Hand-held phone. However, thig study also found that certain aspects of driving
Variabl performance are impaired more by using 2 phone than by
« Driving perfomame measures such as lane having a blood alcohol level at the Jegal limit (80mg/ 100ml).” -
position yariability and speed :
e Reaction time to traffic event !
s Subjective workload ratings !
Conversation task performance i
| i
| .
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Califorgia Highway Patrof (2602),
Iver distractions and inattention daty

summary, Sacramento, California:

Assembly Bill 770, Chapter 710.

California Highway Patro) (2002).
Provisional 2001 Statewide Collision
Totals and Sejecteqd Mnattentions.
Sacramemo, California: CHp Office of
Public A ffairs,

Department of California
recently completed a special

Highway Patro] (CHP)
ial study of crash dagy from

April 1, 2001, to June 30, 2002,

A 2001

state law requires that the CHP note

distractions thag may have contributed to a crash,
California crash statistics were examined for cell
phone involvement for the six-month period between
Jaauary 1, 2000 and June 30, 2000,

*  CHP reported the following;

=]

Q
Q
[+]

491,083 reported parties involved in traffic
collisions

2,952 crashes that resulted in Fatalities
190,701 craghes that resulted in Injuries

that involved Property
Damage Only

3,677 of these drivers were classified ag
“Inattentive” in ope of several categories

Of these 5,677 inattentive drivers 11% were
attributed to cel] phone yse

Statys Parties
¢ Cell phone in use 3,927
©  Cell phone not in use 98,876
¢ Cell phone None/Unknown 175,790
¢ Total Patties 278,593

T?:eCHPanniysisdoesnotinclndcallcrashesin

LIMITATIONS: There was potentig| confusion of
yvhere on the reporting form the Officers should

Ofthe 13,637 mattention-related crashes, cell phone use accounted
for 11% of imattention.refated Crashes, more than any other specific
inattention factor (“Other” accounted for 66%). The resylts also
indicated that celf phones accounted for 179, of fatalities and total
inattention crashes between Apri 1, 2001, and June 30, 2002,

While cell phone use accounted for 11% of tota] mattention crashes
January 1, 2002, and June 30, 2002, cop phones use while
driving contributed to 20% of inattention-related fatalities during

The CHP concluded that driver distraction i the issue, not the
particular device, and jt Suggesied, given the crash data collected, that
any action regarding celt phones should also address issues related (o
other distracting activities (e-g., car radio/CD Player).

Recommendations Srom the California Highway Patrot:
= Continue collection ypg reporting of collision datq relared ¢o |
.
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Divect Line Insurance plc (2002).

The Mobile Phone Report: A report on

the effects of using a ‘hand-held’ and

‘hands-free’ mobile phone on road

safety. (Ouline at
 directli

UK.

cont). Surrey,

Study to quantify the impaimwntﬁomhnnds—ﬁ'qe and
hand-held mobile phone conversations in relation to
the decline in driving performance caused by alcohol
impairment. Included 20 drivers aged 21 to 45 years.

Coptext

s Driving simulator feataring a standard road
layout. Study employed a modified grammatical
reasoning test to replicate demands of verbal
comprehension.

Vari

e Hands-free vs. handheld phone compared to

Alcohol vs. placebo condition.
t Var

»  Driving performance measures guch as speed and
headway

s Reaction time to traffic event

Found that drivers' resctions thnes were significantly stower
(up to 0.5 sec) when using 3 mobile phone versus normal
driving.

Found that use of hands-free phones was “gpfer” than use of
hand-held mobile phones. However, the conversation ftself was
2 major [ments] distraction “carrying hidden dangers”
regardiess of hand-held or hands-free mode.

Found that usisg a mobile phone when driving significantly
impairs the driver’s atteation to potentially hazardous
sitaations, including a greater lack of judgment in the use of
speed, an inability to recognize hazards on the road and
difficulty maintaining headway.

Authors emphasize the need for further [Governmeni] research
on ihe issue of using kands-free phones while driving.

NHTSA - For Internal Use Only
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Hahn, RW., angd D » PML Purpose
(2002). The Disconne“?::‘egenveen Law
and Policy 4 nalysis: 4 Case Study of

vers and Cell Phones (Working
Paper 02-7). Washington, D The
AEI-Brookings Joing Center for
Regulatory Smgies,

The authors noteg (p. 1) that there are over 135 million celular
subscribers i the United Statey today, compared to fewer thay
100,000 subscribers in 1985. The authors also tioted that current
industry revenues were almost $60 billian in 2001, compared 1o fess
than $1 million i 1985,

The authors noted study (p. 3) estimates ranging from 10 to 1000
fatalities per year in cell Phone-related crashes in the United
States, Estimateg cited from:
*  Redelmeier Weinstein (1999): estimates 730 annual
fatalities. A cef] phone ban would cogt $300,000 [range
$50k - $700k] per quality-adjusted Jife year saved. 600,000
collisions annually due to cel] phone use, | 15,000 injuries
annually. $1.8 billion in health care cogts and
damage angually. Estimate the annual costs of 2 ban at $12

Hahn & Tetlock (1999): estimates 100 annual fatalities
Hahn, Tetlack & Bumert (2062); calculates 10 to 1000
annual fatalities with 5 begt estithats of 300 annua)
fatalities. Ny celt Phones at ojf => 825 billion in cost - 3.6
billion in net benefir = 320 billion in net costs annually. A
-free policy would stij) tesult in negative net benefits

vnder most Circumstances -. Estimates $1.4 Biffion in cost -
3690 Million in pey benefit = $719 Million In ney costy
annually

*  Harvard Center for Risk Analysig {Lissy, Cohen, Park, and
Graham, 2000). estimated $23 billion annuaily in net cost,
A cell phone ban woyld cost $700,000 per quality-adjusted

NHTSA - For Internal Use Only 33




Continued -

Hahn, R.W., and Dudley, P.M.
(2002). The Disconnect Between Law
and Policy Analysis: A Case Study of
Drivers and Cell Phones (Working
Paper 02-7). Washington, DC: The
AEI-Brookings Joint Center for
Regulatory Studies.

life year saved.

The authors stated that a review of recent cconomic analyses suggests

" that a ban on cell phone use while driving “would not be appropriate

at this time.” They also noted that “...the current literature
strongly suggest that a total ban on usiag cell phones while
driving would be a rather expensive way to save lives.”

“A good policy should pass a broadly defined benefit-cost test.
(When the economic benefits of a policy exceed the economic costs,
that policy is said to increase efficiency o economic efficiency.) In
this case, that means analyzing the benefits of 8 ban, which includes
the reductions in fatalities and property damage, and the costs of &
ban, which means measuring how much drivers vajue the unregulated
use of their phones While driving.” (p. 18)

Authors state that there is “no strong empirical justification at present
for the enactment of a policy or legislation that differentiates between
the use of hand-held and hands-free sets in motor vehicles.” (p. 38)
“All the evidence suggests that hands-free devices are barely, if at all,
safer than hand-held ones. The cxperimental and epidemiological
studies show that manual dialing is distracting, but no more so than
conversation. physical distractions, such as holding the phone,
do not appear to be Figniﬁcant." (p-40)

Author Footnote #260: *...there are positive externalifies associated
with driving and calling, such as reporting accidents and drunk
drivers. These benefits, which have not been adequately studied or
quantified, may be lost if drivers carry their phone less often or fear

being ticketed.” | -

Authors suggest coﬂ:sumer information campaign, stricter
enforcement of reckless driving Iaws, and stricter penalties for crashes
when a cell phone 15 involved.

NHTSA - For Internal Use Only
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ehaviour angd Vehicle Congro} (TP#
13889 E), Transport Canada,

ith or conversing over a
docuiments recommendatio
eral government,

vehicle device,
to the Canadipn Fed

On-Road, conducted
raffic conditiong,
Vari

inthecityundernomnl

*  Levelof complexity of cell-phone interactions

tudina] deceleration,

valuations of wo!

rkload, safety
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Jennes, J., Lattanzio, R., O°Toole,
M., and Taylor, N. (2002). Voice-
activated dialing or eating a
cheeseburger: which is more distracting
during simulated driving? In the
Proceedings of the Human Factors and
Ergonomics Society 46" Annual
Meeting (pp. 592-596). Santa Monica,
CA: HFES.

Twenty-six participants drove a fixed distance while
continuously nﬁng a cheeseburger, operating an
automobile CD player, reading directions, or using a
voice-activated dialing system to place callsona .
mwobile phone. Performance was measured while
participants drove without doing other tasks

{baseline).

Context
»  Part-task diiving simulation (lab)
+ Vari
»  Type of distraction (cating, CD player, reading .
directions, 'voice-activated dialing,
Vaii
*  Driving an;'ors
»  Driving tithes
*  Glances away from the road

Participants made the mest lane-keeping errors, minimum
speed violations| and glances away from the road while
reading and while operating the CD) player.
They made significantly fewer driving errors and glances while
voice-dialing the mobile phone or eating, although in bath of
these conditions they made more driving errors and glances than
they did when driving without doing any other activity (baseline).
CONCLUSIONS: “We conclude that for simulated driving,
placing calls using a voice-activated dialing system is as
distracting as epting a cheeseburger, but both of these
activities are legs distracting than gontinuously operating a
CD player or réading directions.” |
Authors acknowledge that two factors may have influenced the
voice-activated lialing performance: signal problems with the
phone and parti¢ipants’ lack of experience with the voice-
activated systeny. Indeed, 10 of the 26 participants had difficulty
with the voice-activated interface.

|

l :

Lyda, L., Osborne, V.M., Coleman,
P., and Rienzi, B. (2002). Age and
distraction by telephone conversation in
task performance: Implications for use
of cellular telephones while driving.
Perceptual and Motor Skills, 94(2),
391-354,

A laboratory experimental was conducted fo .
investigate the performance by age group on a simple
automatic task ‘with no distraction and on the same

task during a télephone conversation. Participants .
were timed as they pointed to letters in alphabetical
sequence on ose of two matrix conditions

(alphabetized dnd random ordering). Two factors

were predicted to diminish task performance:

distraction by telephone conversation and older age. ~ *
Participants included 38 subjects (23 Females and 15
Males), ages 18 to 75 years, divided into three age
groups. |

= Lab expetiment, desk telephone.

Independent Varigbles

*  No-distraction and Distraction (i.e., telephone
conversation with open-cnded questions)

Dependent Varigbles

" Performance times {sec)

Found that presence of the distraction task led to significant
increases in theialphabet matrix performance times for both the
alphabetized and random ordering conditions.

Reported that “telephone conversation as a limited distraction is
consistent with ious studies (e.g., Redelmeier & Tibshirani,
1997; Jones, 1999}. However, our results are inconsistent with

findings that cejlular telephone conversations do no affect motor
activity (¢.g., Redelmeier & Tibshirani, 1997).”

Authors noted that “A variety of fackors associated with cellular
telephones and|driving performance; were not addressed” ~
conversation i ity (simple & casual versus emotional and -
problem solving), equipment variables, importaat situations that
are experienced by drivers (¢.g., “dire consequences for errors™),
phone type {cellular phone versus desk telephone). Authors also
noted small sa?ple size in this study.

'

|
|
|
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McCartt, A.T., Braver, E.R., and
Geary, LL. (2002). Drivers’ tjse of

Hand-Held Cej} Phones Before ang
After New York State’s Cell Phone
Law. Arlington, Virginia: Insurance

Institute

for Highway safety,

Reports the findings of an observational study to
examine the rate of band-held ceitylar telephone use
among drivers of passenger vehicles in New York

(andconmredwnhdnve:sm t) prior to
and following the implementation of 3 2007 state law
banning the use of such phones,

Apmﬁded violators received warnings beginning
Nov 1, 2001 and could receive fines beginning Dec |,
2001.

Until March 1, 2002, violators couid have fines
waived if the court wag shown proof of purchase of
hands-free accessories,

Observations included 37,462 vehicles in four New
York metropolitan aress 11,768 at baseline (pre-
law); 12,733 in Dec 2001; and 12,962 in Mar 2002,
Observations included 21,315 vehicles in two
Connecticut metropolitan areas - 7,110 at baseline;
6,817 in Dee 2001; and 7,388 in Mar 2002,

Found that “Ce]} Phone use decreased significantly in New York
but not in Connecticut dur; thcﬁrstfewmombsaﬁathelaw
became effective”

* Found that Hand-held celi phone rate in New York decreased
significantly, from 2,39 one month before the warning period
took effect to 1.1% immediately after the fine-with-waiver phase
took effect on December 1, 2001.

*  Found that Hand-held cefl phone rate in New York Temained at
1.1% following the expiration of the wajver brovision of the law
on March 1, 2002,

*  Found that Hand-held cei) Phone rate in Connecticut was 2,9%
and that use did not change significantly during the observation
petiods,

*  Found that in both States, cell phone use wag higher among
drivers of sport utility vehicles,

Concluded that “Results from this study Suggest that passing a law
restricting use of bapd-held cell phopes while driving, even in the
of vigorous enforcement igns, has a strong effect on

driver behavior when accompanied by publicity about the law,»

NHTSA - For Internal Use Only
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Nowakowski, C., Friedman, D., and
Green, P. (2002). An Experimental
Evaluation of Using Automotive HUDs
to Reduce Driver Distraction while
Answenng Cell Phones. In the
Proceedings of the Human Factors and
Ergonomics Society 46th Annual
Meeting. Santa Monica, CA: Human
Factors and Ergonomics Society, CD-
ROM

To examine strategies for reducing driver
distraction whille answering the phone, 24
participants answered calls while driving in a
simulator. Calls were answered using a center-
console-mounted phone or one of several phone
designs that utilized a HUD to display the caller
1D and stecring-wheel-mounted buttons to
activate the phone. Driving workload was
manipulated by varying the curve radius and by
varying the timing of the call, either 1 second
before or 5 seconds afier the start of a curve.

Comext  :

*  Driving simulaj

Independent variables

¢ Phone interface type and location (HUD center
with ring, | center without ring, HUD right,
and console)

Dependent varjables

Lane position variability

Line-crossing rate

Speed loss

The HUD-based phones resulted In response times that were
39 percent faster than the conventional center-console phone,
and they resuited in up to 62 percent fewer line crossings.
When using the-center-console phone, road curvatre had a large
influence on response times and driving performance; however,
the HUD-based phone were less sensitive to increased road
curvature or driving workload.

The mean response times favored the HUD-based phones by 1.46
seconds over the head-down, center-console location.
Additionally, the driving performance measures indicated that
there was signi{ficantly more variability in lane keeping and
more line sings while answering the head-down, center-
console-mounted phone as compared to the HUD-based
phones. I :

“Admittedly, by requiring the driver, to read the caller ID before
answering, the task favored the use of the HUD and response
times increased as HUD eccentricity increased.”

There was no indication that the presence or absence of a ring
had any infh on driving performance. There was evidence
that some drivers may have waited for the completion of a ring
before nnswem ;

NHTSA - For Internal Use Only
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Nunes, L. and Recarte, M. {2002). In a series of four on-road eye-glance experiments, the

Cognitive demands of hands-free- authors replicated the pattern of reduced visual
phone conversation while driving. scanning behavior found in Recarte and Nunes
Transportation Research Part F, 5, 133-  (2000). Participants drove an instrumented car
144, provided with s hands-free phone and performed

several cognitive tasks while driving including phone
¢conversations. The study focused the cognitive
component of the conversations, excluding diating.
The cognitive demands of the conversations were
va.riedandintwoofthcexperﬁnmtsthcsamctasks
bad two versions: by phone and in Hve conversation
with the experimenter in the car,

Context
*  On-road
varighle
*  Hands-free phone couversation vs, passenger
conversation

Eye-glance behavior

Visual search behavior

Driving speed

Visual detection and response selection capacities

Claim to show that wireless phone conversations {bands-free)
were no different than live [passenger] canversations in terms of
visual attention reduction, but it was the content and complexity
of the conversation that caused the effects, They used a detection
task where subjects responded when seeing flashing lights in
their visual field (implementation of this tethod is unclear).
They also collected eye-tracking data,

PROBLEMS: No description of the driving task or routes
other than “real traffic and normas} daylight conditions,”
Also, in the first experiment, the tasks for the phone and live
conversations were different, whieh is a serious
methodological confound, The subsequent three experiments
seem to eliminate this problem, but bverall there i3 not enough
detail (any detail for that matter) given regarding the 27 cognitive
tasks used in these studies,

The results ofthethirdandfomthcxpeﬁmemsmaybe
noteworthy, as they show that visua) behavior for both phone and
live conversation conditions were narrowed, but there was ao
difference between these two conditions.

Because so little methodology information is presented, it is
not recommended that these results and conciusions be cited.

NHTSA - For Internal Use Only
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Reimer, B., Sodhi, M., and
Llamazares, L (2002). Glance
Analysis of Driver Eye Movements
(Report Dated March 15, 2002).
Kingston, RI: The University of Rhode
Island.

See aiso...

Sodhi, M., Reimer, B., and
Llamazares, L. (2002). Glance
Analysis of Driver Eye Movements to
Evaluate Distraction. Behavior
Research Methods, Instruments and
Computing, 34(4), 529-538.

Study investigating drivers’ eye movements and
glance patterns {via eye tracking methods) when
performing secondary tasks while driving. Presents
some metrics on the impact of secondary tasks
occurring separately on driver performance. The
tasks were radio tuning, answering a hand-held call
and completing'a computational task, describing
vehicle through rear-view mirror, answering a hands-
free call and completing a memory task, reading the
odometer, responding to a startling phone ring, and
noting the gas prices of approaching fuel stations.

Conexs

»  Unspecified driving task

Independent variables

»  Different secondary tasks (hands-free vs. hand-
heid phone answering and conversation tasks).

. Eye-m behavior

NOTE: the description of the methods is incomplete. The
driving task and context are not specified in the write-up.
Eye movements for the radio, rearview mirror, and odometer
tasks all showed a time-sharing pattern where visual attention
was divided between the driving scene and the secondary task.
The often-cited 1.6-second single glance duration upper bound
was corroborated by this data as only 4 glances in 208 were over
1.6 seconds (however this is a smail sample).

Glance data between the tasks didn’t differ much, but both the
hand-held and hands-free phone conditions were significantly
different from the control in terms of task performance.

NOTE: the hand-held and hands-free conditions had
different conversation tasks, which was a confounding factor
within this study.

v
|

Salvucci, D. D., & Macuga, K. L.
(2002). Predicting the effects of
cellular-phone dialing on driver
performance. Cognitive Systems
Research, 3, 95-102.

This paper demonstrates how cognitive modeling can
2id in understanding these effects by predicting the
impact of cell-phone dialing in a naturalistic driving
task. Working within the ACT-R cognitive
architecture, the authors developed models of four
methods of cell-phone dialing and integrated these
models with an existing driver mode] of steering and
speed control. By running this integrated model, they
gencrated a priori predictions for how each dialing
method affects the accuracy of steering and speed
control with rdspect to an accelerating and braking
lead vehicle. They attempted to validate several of
the model's predictions with an empirical smdy ina
fixed-based dmvmg simulator. ,

The model predicted that the largest effects on driver
performance for dialing methods with high visual
demand rather than methods with long dialing times.

“The model’s predictions suggested that total dialing time does
not seem to be & good indicator of the effects of a given dialing
method on driver performance (as njeasured by lateral and speed
deviations): although voice dialing tequired the most time, it
produced the sg t deviations, while two faster methods, speed
and menu dialing, produced larger deviations. Instead, visual
demand as measured by phone gazes does seem to be a good
indicator of the effects of a method on driver performance: the
methods with tpe least visual demand resulted in the smallest
deviations and iv:ce-versa |
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the highas; fate (4,599 and 4.239;,
Fespectively) Whereas the lowest rate was for Passenger cqpg
1%).

* The authoys 0te that thege Tesults are limiteq ¢, drivers of
Passenger vehigjeg during daytime bours iy the state of

i this study (3 530, Use rate) indicgge, that at any
&iven time dlﬂ'lpg da i
SVEry 100 drivers ,

af
vers of
while traveling op Washingtor roadivays »

Sodhj, M., ang Cohen, (2002, work
Progress), Kingston, R Unchrsity
of Rhode Islang Tfnnspormtion Center.

reduc on,
Context *  Concludeq that alertnegs of drivey decreageg considerab)y
" Instrumengeg vehicle wig, bead-mopygeq eye- When they wm?#::nducﬁng ‘-‘Osnili:ers tasks, such re, ing a
device

king devi ligt of itemns, Calculating i, one’s head, or Using g cap) Phoge.
ludmmdsn.t_ ]ﬂil!'ﬁblsi *  Found thy, the tuppe; Visiop caused by cegy phone yge Continyeg
. well after the cot Sation ends, Perhaps becayge drivers gre still
Ve ; o |
* By Movement, ®  Found thyy ven‘when driverg do taskis tq; Fequire byjas Blances
I the roq . ] P .
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Wilson, J., et al, (May 2002).
Collisicn and Violation Involverment of
drivers Who Use Cellular Telephones.
As cited on page 8 of Safety Canada
{Vol. XLVI No. 3, July 2002}, the
member newsletter of the Canada
Safety Council.

*  “According to a British Columbia study, individuals who use cell

phones while driving are inherently riskier drivers. They have
more violations for speeding, impaired driving, seat-belt non-
usage, aggressivie driving and non-moving violations than drivers
who refrain frorp cell phone use in véhicles, or have low usage.
This indicates in lifestyle, attitude and personality
that need to be qonsidered in the design and targeting of public
awsreness campaigns.” ;
|

Boyle, JM., and Vanderwolf, P.
(2001). 2000 Motor Vehicle Occupant
safety Survey Volume ¢ Crash Injury
and Emergency Medical Services
Report (DOT HS 809 459).
Washington, DC: NHTSA.

As part of the Notor Vehicle Occupant Safety
Survey’s volunge on crash injury and emergency
medical services, respondents were asked about
cellular telephone use while driving.

The proportion bf drivers who have a car or celtular phone with
ther when they drive has continued to increase in ail community
types (urban, suburban and rural).

Having a car or|cellular phone was rplated to education level with
39% of those did not graduate rom high school, 48% of
high school graliuates, 58% of those with some collcge, and 62%
of college tes having a car or cellular phone.

Nearly thr;':'gnm (73%) of thos¢ who usually bave a car of
celtular phone in their vehicle reported a tendency to hold the
phone with thejr hand. 22% reported a tendency to use hands-
free phones. :
More than halfireported talking ontL:phone during fewer then

half of their trips. In total, 73% reported using their phone, at
least on occasi%;, while driving. 26% said they never talk on the
phone while drjving. :

Crawiord, J.A., Manser, M.P.,
Jenkins, J.M.,, Court, CM., and
Sepiilveda, E.D. (2001). Extent and
effects of handheld cellular telephone
use while driving (Report No.
SWUTC/01/167706-1). College
Station, TX: Texas A&M University
System, Texas Transportation Institute

This research assessed handheld cellular telephone
use among drivers on highways during the afternoon
peak period iny Dallas County, Texas. Use was
measured throligh visual data collection methods.

l

5% of drivers'were observed using a handheld cellular

telephone. :

Use was lower!in less dense urban greas than in more dense

urban areas. :

The maxi proportion observed was slightly over 8% —

driving in the direction in a demse urban area.

Interactions were found among site location, time of day, and

trave! direction i

These estimates are conservative in nature because they do

not include the use of either handheld cellular telephones

with hands-free adapters, or in-vehicle, installed hands-free

cellular teiep*one systems !
1
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Graham, R., and Carter, C. (2001).
Voice dialing can reduce the
interference between concurrent tasks
of driving and phoning. Internanional
Journal of Vehicle Design, 26(1), 30-
47.

A laboratory experiment was conductad to tast two
variations of speech interface against a standard
manual telephone interface, Participants carried ont
driving-related tasks while simultaneously dialing
familiar telephone numbers. The primary hypothesis
of this study was that speech recognition would

"l'he level of intexference was assessed through

meastres of racking-task (driving) error, “collizions”,
Feaction times to peripheral targets, phone transaction
times, number of diali
workload with NASA-TLX.

Context
*  Part-task driving simmlation (tracking task)
Variables

*  Phone interface (manual, speech recognition with
auditory feedback, speech recognition with
auditory and visual feedback)

*  Concwrent task (driving only, phoning only,
driving and phoning)

*  Increased speech recognition error (0%, 3%, 6%)

Vet

Tracking performance error ~ mean RMS of
“lane” position

Reaction time (RT) to peripheral targets
“Coilisions” - defined as lane

Phone performance (task times, errors)
Perceived mental workload (NASA-TLX)

ling ezrors, and perceived mental

driving alone,
Tracking performance was significantly worse in the manual
dialing condition than the two speech recognition conditions,

There were significantly more “crashes” in the manual dialing
condition compared to the two speech recognition conditions.
Peripheral target detection was significantly slower in the manual
diating condition compared to the two speech recognition
conditions,

Note: the location of the phone in the manga} dialing condition
was NOT controlled: some patticipants kept it in the cradle, some
held it in the air, some Jeaned it against the steering wheel, etc.
Speech recognition dialing Tequired significantly more time than
Dialing accuracy was alse significantly more accurate in the
manual condition.

Participants felt that speech recognition dialing was less mentaily
demanding than the manual dialing,

There were significantly more tracking errors and “craghes”
when the speech recognition dialing included visual feedback in
addition to auditory feedback, compared to the auditory feedback
alone.

The speech recognition had little effect on performance (dialing
time was the only factor affected).

Authors concluded “The present study lends some support to
the previcus fiadings that hand-held mobile phoue use while
driving has the potentiat to adversely aifect driving safety. _
Volce dialing may be considered as an exteasion to the hands-
free concept. There are, however, 2 number of reasons why
we should not recommend that legislation be changed to
allow the use of voice-activated phone functions while

driving”
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- Green, P. (2001). Safeguards for on-
board wireless conmmumications,
Presentation at the 2 Annual Plastics
in Automotive Safety Conference.

Troy, Michigan.

According to Green, in contrast to the optimistic
market projections the safety picture is less positive
for telematics ag these systems could distract drivers
to a significant degree, making driving less safc rather
than safer. This paper identified (1) the problems
associated with telematics use (especially for
navigation systems and phones}, (2) the factors
coniributing to driver overload (visual demand,
cognitive demand, immediacy), (3} why safety
initiatives are needed, (4) ongoing safety rulemaking
{by organizations such as SAE and ISO) and (5} why
a workioad manager may be the best solution to safety
concerns. )

“Recognizing the crash risk due to visual demands, cognitive
demands, and the immediacy of in-vehicle tasks, numerous
bodies are develpping guidelines, recommended practices, and
safety standards|affecting interface design. [Then] current
activities of SAE and ISO are most important.”

“Some believe that rather than focusing on regulations, simply
making all driver interfaces voice based will solve the overload
problem and prgvide the desired leveils of safety. Voice
interfaces can be beneficial, but only'in some circumstances.”
“In the long run, the ultimate solution is to develop workload
managers that regulate information flow to the driver in response

to the driving sifuation. However, both short-term activities to

develop smndn;rb and long-term activities, such as the
development of workload managers,  are hampered by a lack of a
research basis fpr decisions.” :

“There are no s! that the funding necessary, an order of

magnitude increase over the current gituation, will occur, and this
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Haigney, D., ang Westerman, §.J,
(2001). Mobile (celtular) phone uge
and driving: a critica} review of
Fesearch methodology, Ergonomics,
44(2), 132-143,

examined possible effects of concurrent

mobile phone use on driving performance, Although

isofhenapparcm,detuminjngthe

implications of guch findings for ‘real-worlg® driving
is problematic. This Paper considers some relevang
methodological issyeg including the definition of

Top

ics include:

Models of time-sharing performance
Mobile phones and accident reports
Influence of mobile phone type
Influence of vehicle transmission type
Measuring distraction
©  Eye movements
©  Comparison with radio use
o 500 with Passenger conversation
Ethica] and legal considerations

The ecological validlity of tasks used during tory-
is 2 matter of some concern. It is debatgble whether the range of tasks
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Insurance Corporation of British
Columbia (2001). The Impact of
Auditory Tasks (as in hands-free cell
phone use} on Driving Performance.
{Online at www.ichc.com). North

Vancouver, British Columbia: ICBC.

Investigated the, impact of in-vehicle telephone use on
driving performmnce using closed course driving
experiments. Simulated hands-free cell phone use
using a sequence of verbal messages to which the
driver would respond. Included 41 subjects — 30 men
and 11 women. Seven were aged 19-24, 25 were aged
25-44, and 9 were aged 45-70.

Context
*  On-road, cpnclncted on a closed-course test track.

Independent Vasjables
& Presence or absence of messages.

= Traffic event (traffic signal light, pop-up target,
left turn task)

Dependent Varigbles

s Driving performance variables such as braking
and acceleration behavior

®  Reaction tjme to traffic event

Found that listening and responding to relatively complex
messages resultéd in significant degradation of driving
performance in a series of driving tagks. Results indicated a
relationship between extent of degradation and the complexity of
the required driving maneuver.

Authors concluded that study provides evidence that the
problems associated with divided attention (driving and message
attention/response) were aggravated by adverse driving
conditions, such as slippery road itions.

Authors oom:luﬂed that “While it was not possible to make a
direct connection to crash risk from the experimental results, the
nature of the driving performance degradations measured in
relation to the presence of the message task clearly point to
potential safety related problems associated with such things as
phone use while driving — even if such use does not involved
physical manipulation of the device.”

Ishida, T., and Matsuura, T. (2001).
The effect of cellular phone use on

driving performance. JATSS Research,

25(2), 6-14,

The purpose of this study was to investigate the
influence of ting & cellular phone and of the
phone call itse] ondnvmgperfomnnoedunnga
controlled on-foad experiment, and to examine
whether hands-free phones are an effective safety
countermeasure. The location of the hands was an
important factpr in this study, with 2 single hand on
the steering wheel condition for the hand-held phone,
and both hands on the steering wheel for all other
conditions. Participants followed a lead car on a test

track while performing the in-vehicle tasks as cued.
They perfo addition problems while driving.
Context

Test-track study

*  Hands-free vs. Handheld phone, car radio

D Vigriabl

*  Driving performance measures such as braking,
headway distance, and lanckeeping

* Eye movements

The mean glan¢e duration when manipulating the hand-held
phoncwaslongertlmnwhenmampuhungahands-ﬁee set or car
sterco.
Braking u:acuon time delay increased in the following order:
driving only, cér radio, hands-frec phone, and hand-held phone.
Driving speed was lowest when dnﬂvers used the hand-held
phone, and th¢ headway distance was the longest.
Some indication that processing of the addition task was worse
for the hand- héld condition compared to the hands-free condition,
Despite the dlfferent in-vehicle device modalities, a general
delay in lnl'or tion processing was found when using the in-
vehicle devicze while driving compared to driving only.
Conclusion: of hands-free phones is effective to an extent
(a5 compared to hand-held phl:n:éz, but that driving
performance was worse when a phone (either type)
than when on}y driving.
i

'
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Just, M.A., Carpenter,
L.A., Emery, L., Zajac, H., and
Thulborn, K.R. (2001).

Inter of Nonoverlapping
Cortical Systems in Dyal Cognitive
Tasks. Neurolmage, 14, 417426,
{Center for Cogritive Brain Imaging,

dept of Psychology, Camegie Mellon
University)

P.A. Keller,

- - semsory modalities and activate largely
. honoverlapping areas of sensory and association

cortex,

Involved participation of 18 right-handed native
English speakers (6 females), aged 18.32

Context

*  Two tasks performed both alone and concurrently
- Auditory sentence comprehension task
combined with mental rotation of visually
depicted 3-D objects,

(primarily temporal and parietal areas of cortex) was
substantially less than the sum of the activation when the two
tasks were performed alone, suggesting some mutual constraint
among the association areas. In other words, the activation

One Interpretation of results — “there is a [imit on how much
aftention is available te distribute gver more than one tagk.”
In this context, the word attention refers to 2 limited cognitive
commodity that can be distributed over tasks, such as divided
attention.

Concmdedthatifeithertaskhadilmosedmore computational

demandperunitﬁme,thendeteﬁmﬁoninaccumcy would

probably have been more noticeable in the dual task. In other
words, the constant co-processing may apply not to the number
of tasks that can be performed simultanecusly, but to the amount
ofcompuuﬁonperfonmdperunitﬁnu in each task.

— Suggests that this may explain why it is increasingly possible
to concurrently perform multiple tasks, such as driving and
conversing, as one or both becore automated and less -
resource demnanding.

= “However, even for an experienced driver, a sudden,
computation-demanding complexity in traffic events can
put an ead to conversation, and g complex conversation
may put an end to careful driving,”
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Laberge-Nadeau, C., Maag, U,
Bellavance, F., Desjardins, D.,
Messier, S., and Saidi, A. (2001).
Wireless telephones and the risk of
road accidents (Final repori, CRT-
2001-16). Monteal, Cenada:

Laboratoire sur Ja sécurité des

transports, Université de Montreal.

See also

Bellavance, F., Bourhattas, M.,
Lapierre, S., Laberge-Nadeau, C,
and Messier, S. (2003).
Misclassification bias in the case-
crossover design applied to wireless
telephones and the risk of road crashes.
Presentation at the Statistical Society of
Canada 2003 Annual Meeting.
Retrieved on June 12, 2003 at:

hitp:/ !www.ssc.ca!mainfmceﬁngslhalif
ax_ehtml -

See also

Angers, J-F-, Courchesne, S
Poirier, L.-F., Bellavance, F.,and
Laberge-Nadean, C. (2003), Cell
phone and car accidents: a Baysian
approach. Presentation at the Statistical
Society of Canada 2003 Annual
Meeting. Retrieved on June 12, 2003
at:

http:/ lwww.ssc.cafmainlmeeﬁngslhalif
ax_e.htmi

An epidemiotogics 'smdyt’tmauzwwdm“veﬁfy
whether an assogiation exists between cell phone use
and accidents, wgithadisﬁnctionmadcbetween

accidents with injuries and accidents with property
damage only.”

Considered survey data from 36,079 respondents.
Collected data on driver demographics, cell phone
usage, driving andmshhistoryinmcem% months.
Also obtained cell phone acti ity records.

Found that relative risk of all accidents and of accidents
with injuries is higher for users of cell phones than for
pon-users — relative risks for accidents I8 38% higher for
cell ugers than for non-
«  Found that relatives risks calculal

ted in this study are “mmuch

lower than those described by Redelmeier and Tibshiram
- (1997),” and that the method used in the previous study is
“regponsible for overestimation.”
«  Found an association between the risks of accidenis with
damage only and risk of accidents with injuries for
cell phone users compared with nonusess.

«  Found that heavy cell phones users are exposed to twice
the risk as normal users, taking into account age,
exposure to risk and driving habits.

s Recommendations: Co  that driver-related safety
measures should be encouraged, including training and
education campaigns. Encouraged use of volce-activated
hands free cell phones in order to “minimize kandling and
keep both kands on the steering wheel.” Encouraged
development of vehicle-related safety devices for improved
hazard warning and driver assistance.

s Suggested that future road safety perspectives should
consider “the association between frequency of calls and the
risk of accident.”

Recommendations 10 the driver:

. Theuse of voi@e-acn’vated or hands-free

Avoid intensive and unnecessary phone use, keep conversations
short and avoid this form of communication, especially in
situations requiiring that they pay particular attention to the

. road

When using the phone while driving is unavoidable, drivers
should remain gt a considerable distance from other vehicles and
driver at moderate speeds, preferably in the slow lane.

free cell phones is
encouraged in.order to minimize handling and to keep both
hands on the steering wheel,
If manual dialing s necessary, the driver should safely move
towards the shoulder of the road or dial the number while the
vehicle is stopped. :
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*  The telephone should always be firmly attached and located

Continued... within the driver s field of vision, making it unnecessary to
search for the phone.

Laberge-Nadeau, C., Maag, U,

Bellavance, F., Desj ardins, D., Other recommendations:

Messier, S., and Saidi, A. (2001), *  Cell phone companies could intensify information campaigns,

Wireless telephones and the risk of which now include advertising and advice provided with

road accidents (Final report, CRT- products and bills. Cell phone companies should be supportive

2001-16). Montreal, Canada: ' and assist in other technical, ergonomic and epidemiological

Laboratoire sur la sécurité des research efforts.

transports, Université de Montreal, .

The automobile industry could work to reduce the risk of crashes
linked to cell phones by developing technology to provide the
driver with information or o help the driver remain at an optimal
distance from other vehicles.
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Lee, J.D., Caven, B., Hazke, S., and
Brown, T.L. (2001). Speech-based
interaction with in-vehicle computers:
The effect of specch-based e-mail on
drivers’ attention to the roadway.
Human Factors, 43(4), 631-64,

This study used a car-following fagk to evaluate how a
speech-based e-mail system affects drivers’ response
to a periodically braking lead vehicle. A baseline
condition with no e-mail system was compared to 2
simple and a cotplex c-muil system in both simple
and complex driving environments. The ¢-mail
system was simulated and an expesimenter, who gave
the system 100% speech recognition accutacy,
simulated speech recognition. The simple e-mail
system consisted of three levels of menus with two
options for each menu. The complex system
consisted of four to seven options for each menu.
Traffic density, intersection density, and the scenery
(houses, barns, fences, and animals) defined the
complexity of the driving environment. The e-mail
system was either available or not. Sample e-mail
task: “Read a new message from your boss
concerning the project budget. Also, read messages
containing vendor estimates for the project. Correctly
reply to yous bbss. The task is completed when you
have gone throtigh all messages and you have exited
the system.”

Context
*  Drving mmr (Hyperion)

»  E-mmail system availability (available or not)
*  E-mail syjtem complexity (simple vs. conplex)
»  Driving environment
Variables
»  Driving performance (RT to lead vehicle slow-
down}
Subjective workload (NASA-TLX)
Perceived distraction (subjective rating modeled
after NASA-TLX)

-

Overall, drivers responded more slowly when the e-mail system
was available versus not, with a mean Reaction Time (RT) of
1.32 seconds compared 1o 1.01 seconds (a 30% increase).
The driving environment complexity also increased reaction time
from 1.00 to 1,32 seconds.

The complexity of the e-mail system did not have an effect on
RTs. '

The availability of the e-mail system bad a large impact on the
NASA-TLX scares, a rating of 47.0 when the system was
available and 27.1 when it was not.

The subjective atings were greater for the complex e-mail
system (53.3) cempared to the simple system (40.7).

The complexityjof the driving environment did uot have an effect
on subjective ratings of workload.

The authors conclude with a discussion how a RT latency of 310
msec in a crash situation does in fact impact driving safety.
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McCarley, J.S., Vais, M., Pringle, H., Investigated the effects of naturalistic conversation on

Kramer, A.F., Irwin, D.E., and observers’ Scanning and consequent representation of
Strayer, D.L. (2001). Conversation traffic scenes. Utilized a change detection task,
disrupts visual scanning of traffic Observers were required to perform the change
Scenes. Presented at Vision in Vehicles  detection task while conversing with a confederate.

2, Theconfedemtewaslmwdinasepamtemomto

discourage discussion of the stirmlus or modulation
of behavior. Conversations “were casual, covering
topics such as television shows and hobbies.” The
authors equate this task to hands-free wireless phone
use.

Context

Lab: Observed traffic scene images

t Vars
Conversation vs. no conversation, older (mean of
68 yrs) vs. younger (mean of 21 yr3)

Ve

RTs and accuracy for reported change detection
in traffic scenes
Eye-movement data with an eye-tracker.

Error rates were significantly higher for older observers than
younger ones.

Ervor rates were significantly higher under the conversation
condition. The majority of the errors were misses, where the
observer failed to notice the change at all.

RTs for older ohservers were significantly longer than for
younger observers.

There was no difference in RT between the conversation and no-
conversation counditions, nor did it interact with the age factor.
Observers made significantly more eye fixations per trial under
the conversation condition compared to.the no-conversation
condition, but the fixation durations were also sigoificantly
shorter than in the no-conversation condition. This may be the
reason for the lack of difference in RT.

They interpret this to indicate less efficient visual search while
conversing.

Concluded that even simple conversations can disrupt
attentive scanning and representation of a visual scene,
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Parkes, AM., and Hooijmeijer, V.
(2001). Driver Situation Awareness
and Carphone Use (paper submitted for
publication in July 2001). Crowthorne,
England: Transport Research
Laboratory.

Examined the influence of hands-free cell phone use
on driver situatipnal awareness while driving on a
simmlated route. Driving performance of 15 subjects,
aged 22-31, (both with and without a hands-free
telephone) wes assessed while canversing ona cell
phone. Subjects were asked a series of questions over
the cell phone; tesponses were made verbally. The
phone task consisted of memory, arithmetic and
reasoning opergtions. Unexpected events
(presentation of visual stimuli) requiring choice
reactions were also included in the scenario.

Context

» Static simulator study featuring a motorway with
low traffic-volume, varied weather conditions and
curves in the road.

les
»  Access to hands-free cell phone (with vs. without
phone conversation)
»  Location of unexpected cvents in relation to tasks
and eavirqgnment.

»  Sitational awarencss measured using probe
questions {e.g., describe traffic around you, color
of car in rearview mirror, relative speed of car in
rearview mirror compared to your car)

Reaction time to unexpected events,
Lane keeping
Speed and braking behavior

Found significant deterioration in sitiational awareness
across the plmq'e and no-phone conditions. Drivers engaged
in phone convesations had significantly fewer correct
answers in req::;u to situations] awareness questions. In
other words, duivers demonstrated decreased awareness of
traffic movements around them (i.e., conld not report on
presence of mns of traffic around them) due to level of
concentration demanded by the cayphone conversation.
Some evidence suggests that drivers are slower to react just after
the start of the conversation, but the effect is minimized over

time,

Drivers were fo‘mdtobe slowes to adapt to a change in speed
from 80 to 50 kjn/h when engaged in a conversation. -

Authors highlight the need for further study into the nature and
duration of typiFal car phone conversations.

Authors noted, {‘This experiment has attempted to focus on those
elements that cgn reasonably be addressed in a medium fidelity
sirmulator: speed choice, lane tracking, reaction times and
situation awarehess, All of these measures have shown that the
concurrent enggement in a hands-fiee carphone task directly
influence performance in a direction associated with a decrease in
safety.” ' ‘
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Reinfurt, D.W., Huaog, H.F,,
Feaganes, J.R., and Hunter, W.W.
(2001). Cell Phone Use While Driving
in North Caroling, Chapel Hill, NC :
University of North Carolina Highway
Safety Research Center.

Descrﬂ:esasmdythat:

(l)reviewedrecemresearch— )

epidemiological studies, case analyses of cell-phone-
related crashes, and driver performance studies; (2)
reports on recent legislative activity regarding the use
of cell phones while driving; (3) analyzed data from
an obsetvational study of cell phone use while driving

in North Carolina;
supplemental data

(4) pilot-tested the use of a
form by the N.C. Highway Patrol

to report additional information on crashes when a
cell phone was involved; and (5) analyzed police
harratives for crashes where the use ofa ceil phone by

the driver was indj

cated by the investigating officer.

Obserwﬁona]StudyinNordiCarolinamdetemﬁne

characteristics of drivers who use hand-held phones while driving

revealed that:
- 1,070 drivers were using cell phones among the 14,059
vehicles ;

- Cell phone usage was associated with front seat occupancy,
vehicle type, and driver age, ethnicity and restraint usage;

- Drivers who were using a cell phone while driving were
more likely to be driving without a front seat passenger,
driving a sport utility vehicle, younger, white, and using
seat belis;

- Cell phone prevalence rate is 3.1%, which is consistent with
Tecent studies carried out nationally by NHTSA (3.0%) and

by researchers in Texag (~5%).
The results of a pilot study with the NC State Highway Patro|
where investigating Troopers completed a special cell phone-
telated form for crashes where a cell phone was being used

indicated that about one in 600 crashes appeared to involve the

use of a cell phone while driving.
Analysis of crash narratives for crashes occusring in North

Carolina between 1/1/96 and 8/3 1/00 revealed that there has been

“exponential growth” in frequency with which cell phone is
mentioned in police narratives, ‘

-~ 22in 1996; 35 in 1997: 53 in 1993; 111 in 1999; and 231 in

first cight months of 2000

= Most common driver action was “talking on the phone”
(46%) followed by “answering the phone” (15%) and
“reaching for the phone” ( 10%).

Concluded that there is 3 “critical need for better information if

the risk of crashing while talking on a cell phone is to be
appropriately estimated,”
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Sagberg, F. (2001). Accident risk of

latest crash incident.

Describes a survey study of 9000 Norwegian drivers
car drivers during mobile telepbone who had recently reported a crash to their ingurance
use. International Journal of Vehicle  company. Drivers responded to questionnaires sbout
Design, 26(1), 57-69. mobile telephone use and other distractors during the

Found that 0.66% of guilty drivers and 0.30% of innocent drivers
reported using the mobile telephone during the accident. Found
that mobile telephones were used in 0.86% of accidents, which is
72%highcrthanexpmdpmponionbmdon“in¢med
exposure.”
Found that the number of accidents during telephoning was too
Jow for signific4nt differences between hands-free and hand-held
telephones to ar. _
Found that rearsend collisions were the most frequent accident
type when mobile phones were invojved during an accident.
Found that botli radios and CD players cause more accidents than
the mobile telephone.
Found that about 50% of drivers reported using a mobile phone
in the car ot some time. Found that 28.6% of those drivers use
hand-held phones, 11.2% use dash-mounted telephones (dialing
without holding phone but hand-held conversation), and 10.8%
of drivers used free telephones.
Found that 27.4% of drivers with hands-free telephones receive
or place calls more than three times per day, whereas 9.7% of
those with held telephones recrive or place calls more than
three times pergday.
Found that mobile telephone use during driving is a “significant
risk factor.”
Found that while some accidents during telephone use are
expected based on exposure {to driving] aloze, the actual number
of accidents is hbout 72% higher thin the expected number, a5
estimated by the method of induced exposure. Concluded that
increased risk most likely is the conisequence of the telephone use
per se, and is ot attributable to differences in risk-related
behavior between users and non-users of mobile telephones.
Found that the risk increase was statistically significant only for
band-held phopes, however, it canziot be concluded from the data
that hand-held phones entail a hiﬁr risk than hands-free phones,
since no statistically significant difference was demonstrated.

|
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Strayer, D.L., and Johnsten, W.A,
(2001). Driven to distraction: Dual-
task studies of simulated driving and
conversing on a cellular phone,
Psychological Science, |2 (6, 462-466,

were to respond to the red light by pressing a “brake”
button ou a joystick as quickly as possible, They
performed the tracking task alone, and while engaged
in a naturalistic conversation task with a confederate
using either a hand-held or hands-free phone. The
authors performed an “additiong} coatrol condition”
where they required subjects to listen to a book on
tape as the dual-task. The second experiment
incorporated diffetences in the difficulty of the
sixmhtcddrivingtask.aswenasvcrbaltasksfortwo

-task conditions (ro naturalistic conversations).
Oneuskwuashadowingmakwheresubjectswere
required o repeat aloud words they heard read froma
tist at a rate of one word for every 3 seconds. The
second dual-task was a word generation task, where
mbjeclswmrequimdtorespond with 3 ew word
beginning with the last letter of the word read by the
eXperimenter,

Coutext
*  Pant-task driving simulation (tracking task only)
dual-tagk study
lent Vari
*  Two types of phones: Hand-held vs. hands-free
Conversation vs. no-conversation
*  Exp. 2: the two dual-tasks vs. the single task
Vari

®  Response times
*  Probability of a miss

“Principle findings are that (a) when

participants were engaged in

cell-phone conversations, they missed twice as many simulated
uaﬂicsignﬂs{mspomccm]aswhentbeywmmttalhngon
thecellphomnndtooklongertoreactto those signals that they
did detect; (b) these deficits were equivalent for handheld and

hands-free cell phone users; and (c) tracking error increased
when participants used the celi phoe to perform as active,
attention-demanding Wword-generation task but nat when they
performed s shadowing tagk *

The largest performance decrements were associated with the
word-generation conversation task, but there were also
decrements under the listening condition,

Listening to radio broadcasts orlisteningtoabooko:xmpedid
not disrupt simulated driving performance.

Continous shadowing of a verbat Jist using a handheld phone
was also not disruptive, ruling out the dual-task interpretations
associated with holding the phone, listening, or speaking.
Concluded that celtular phone conversation - handheld or
hands-free — leads to significant degradation of stmulated
driving performance,
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Stutts, J.C. (2001). Testimony for
Presentation at the Subcommittee on
Highways and Transit hearing on
Driver Distractions: Electronic
Devices in the Automobile (May 9,
2001). Online at

See Also

Smith, E. (2001). University of North
Carolina Highway Safety Research
Center Study on Distracted Driving :
Outline of Resuits, Methodology, amd
Data Limitations (May 8, 2001).
Online at oun "

Describes highlights and recommendations of study,
awarded to be University of North Carolina Highway
Safety Research Center by the AAA Foundation for
Traffic Safety, to examine the role of driver
distraction in traffic crashes. The goal was to identify
(using both crash and ficld data) the major sources of
distraction to drivers and the relative importance of
the distractions as potentia] causes of crashes.

Work included analysis of five years of
Crashworthiness Data System (CDS) data, made
available by NHTSA's National Ceates for Statistics
and Analysis. Also included analysis of crash
parrative data from two years of both CDS and North
Carolina data. |

Limitations of the smdy:

e The study analyzed data from the CDS. “This
data inchudes only information on crashes in
which at least one vehicle was damaged severely
enough to require towing from the scene.... Itis
important to note that the CDS data for this study
was vehicle-based ratber than crash-based, and
thuas almo_stceminly\mdustateﬂhcmle of
driver distraction in crashes.”

» Missing data: The CDS data has a high
percentage if cither missing, unlmown, or other
data. Driver aitention status is unknown for
almost 36% of the drivers, and the exact nature of
distracted for 34% of the distracted drivers was
not recorded. Thus, present estimates for known
distracting cvents probably understate their trus
magnitude.

‘o Limited Sample Size: data may have large

standard errors when weighted to reflect pational
estimates, The estimates for cell phone use are
based on.only 42 reported cases.

o Exposurg Data: Cannot determine relative risk
since it is unknown how mmch time drivers

Found that while 8.3% of drivers were identified as distracted at
the time of the crash. Of that number, found that 1.5% of
disﬂ:cwddrtvmwcreusingordinlingacellphons.

. medttntyomgetdrivers(:mdermyeusofase)wmﬂwmost
likely to be involved in distraction-related crashes.

s Note “Qur analysis was not intended to provide definitive
answers as to which distractions pose the greatest risk to drivers.”

s  “Itis also important to consider the limitations ef the CDS
data. Despite the in-depth nature of the data collection
activities, there is potential underreporting of distracted
driving in general, as well as differential underreporting of
specific distracting events. Crashes involving cellular phones
offer a good example. Given the huge increase in reported
ownership and use of cellular phones nationwide, one might
expect an increase in the reported number of crashes
invelving cell phones over the flve years covered by the
analysis. No such increase occurred, however. The actual
recorded number of cases involving cellular phones was 8 in
1995, 10 in 1996, 8 in 1997, 10 in 1998, and 6 in 1999, It may
be that as more attention has beeq drawn to the potential role
of cellular phone in unsafe driving and crashes, drivers have
become less willing to reveal this information when involved

in a crash. People may believe that admitting to cell phone

use at the time of their crash put them in more legal or

financial (ijnsurance) jeopardy than admitting to spilling 2

cup of coffee or dropping a Ch.”

Recommends “better crash data are needed to clarify and quantify
the magnitude of the driver distraction problent and the relative
contributions of different sources of driver distraction. Equally
important, however, are empirical data on kow often drivers engage
in potentially distracting behaviors and what it is about these
behaviors that increases crask risk. For example, does a particular
distraction lead to reduced vekicle control (in the form of lane
wandering, reduced headways, lower speeds, braking, etc.), reduced
situational awareness (measured by eye gaze direction, longer
response times, fewer mirror checks to monitor surrounding traffic,
etc,), or both? To date, these kinds of daie have primarily been
collected in laboratory settings, but there is growing recognition that
they also need to be collected in real-world driving environments,
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Conﬁnlled..- B , i i i i ctivit ..l ) . »

Stutts, J.C, (2001). Testimony for

Recommends that “More research is needed 10 document frequency,

entation af the Subcommittee on intensily, and consequencey of real-world driver distraction.
Highways and Transis kearing on _ Understanding driver distraction is especially important in light of
Driver Distractions- Electronic new in-vehicle technologies. »
Devices in the Automobile May 9 '
2001). Online ¢
WWw.agqfoundation.org
See Also
Stutts, J.C,, Reinfurt, D.W,, Sta
L., and Rodgman, E.A, {2001). The ¢ Found that for the overall 1995-1999 Cpg data, 8.3% of the
role of driver distraction in fraffic drivers were identified as distracted, 5.4% a5 “looked but did not
craskes. Phase I Final Project Repory, sce,” and 1.8% ag sicepy or asleep. '35.99, were coded as either
Chapel Hill, NC University of North unknown or no driver Present. The remainder wag classified as
Caroling Highway Safety Research attentive at the time of their crash, Without the unknowns,
Center, identi i

ere classified as “other” or “nknown” digtraog.
*  Found that younger drivers (under 20 Years of age) were the most
likely to be involved in dislracﬁon-rgiated crashes,
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Utter, D. (2001). Passenger Vehicle
Driver Cell Phone Use Results from the
Fall 2000 National Occupant
Protection Use Survey (NHTSA
Research Note DOT HS 809 293).
Washington, DC: NHTSA.

This Research Note presents results based ot the
Controlled Intersection Sty conducted in the Fall
(October - November) 2000.

Data coliection for the Controlied Intersection Study
consists of cbserving shoulder belt use in passenger
motor vehicles. Observers were stationed for 45
minutes at cach observational site. Shoulder belt use
and other demographic information (age group, 5¢X,
and race) were obtained for drivers and passengers in
passenger cars, pickup trucks, vans, minivans, and
sport utility vehicles (SUVs). Additionally, the
driver's use of A cell phone at the time of obsecvation
was also recorded. Only use of hand-held cell phones
was included. Commercial and emergency vehicles
were excluded. Bvery day of the week and all
daylight hours (8 a.m. to 6 p.m.) were covered.

T Nationaily, overall hand-held cell phone use by drivers of

er vehicles (Table 1) was estimated at 3 percent. This

means that at agy given time during daylight hours, sbout 3
of drivers of passenger cars, Vans, SUVs, and pickups

are actively using 2 cell phone.
The 2000 Motor Vehicle Occupant Safety Survey also estimated
that 73% of drivers who said they usually have a wireless phone
in their vehicle with them use a hapd-held cell phope and an
additional 22% use “hands-free” equipment. Extrapolating this
result 10 the NOPUS hand-held cell phone observations results in
an additional &9 percent of drivers using “hands-free” cell
phones for a total of 3.9 percent (or more than 600,000) of
drivers actively using ceil phoues at any oné time.

Woo, T.H., and Lin, J. (2001).
Influence of mobile phone use while
driving. IATSS Research, 25(2), 15-19.

‘A study initiated by the Ministry of Transportation
and Communications in Taiwan to cxamine and
investigate the influence of mobile phone use while
driving in order to determine the legislation needs.
Data were collected in four areas: driving reaction
test using a simulator, accident reports, questionnaires
to drivers invalving an accident, and a general public
opinion survey.

The

authors reported the following: ‘

Results from the driving sinmlator test indicated that reaction
times for drivers using mobile phoneés are significantly longer.
Age and gender were found to affect reaction time.

Results from the aalysis of accident reports revealed:

o 3,075 accident reporis, of which either driver involved
in the crash catried a mobile phone in 676 cases, and
either driver involved in the crash was using the phone
in 133 cases. :

Results from the questionnaires and public apinion surveys show
that drivers who do not own mobile phones are more inclined to
support the ban of using mobile phones while driving. However,
whereas the majority of the general public is aware of the adverse
effects of using a mobile phone while driving, only 44.2 percent
of the responders supported a legislative ban.

«Based on the conélusions from this study, the Legislative Yuan of
Taiwan passed a 1aw to ban the use of handheld mobile phones while
driving in January 2, 2001. For a compulsory three-month campaign,

the re

gulation will'be in force from September 1, with a violation fine

of NT$3,000 (appioximate to US590) for drivers and NT$1,000 for
motorcyclists.” ‘
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Hahn, R.W., Tetlock, P.C., and
Burnett, J.K, (2000). Should you be
allowed to use your cellular phone
while driving? Risk, 23(3), 46-55.

See Also

Hahn, R.W., and Tetlock, P.C.
(1999). The Economics of Regulating
Cellular Phones in Vehicles {Working
Paper #99-9). Washington, DC: The
AEI-Brookings Joint Center for
Regulatory Studies.

Economic analysis of regulatory options for
addressing cellular phone usage by drivers,

Concluded “banning drivers from using cellular phones is a bad
idea.” Also concluded that less intrusive regulation, such as
requiring the wse of a hands-free device that would allow a driver
to use both hands for steering, is unlikely to be economically
feasible. Authors base these conclusions on the following:

—  Estimate that costs of 2 ban are likely to exceed benefits.

—  Estimates of accidents and fatality reductions do not take
into account how drivers would alter their behavior in
respouse to regulation, which has implications for net
teductions in accidents and fatalities, )

- Technology is moving toward voice activation, which is
likely to reduce risks. ‘
Recommends further research and collection of more systematic
information regarding relationship between cellular phone use

and crashes.

Also recornmends research into how new technologies could

reduce crash risks associated with drivers’ using cellular phones.
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Haigney, D.E., Taylor, R.G., and
Westerman, S.J., (2000). Coneusrent
mobile (cellular) phone use and driving
performance: task demand
characteristics and compensatory
process. Transportation Research Part
F, 3,113-121.

See Also

Haigney, D., and Taylor, R.G. (1998).
Mobile Phone use Whilst Driving:

Phone Operation vs. Vehicle
Transmission. (Online at
www.rospa.co.uk). Birmingham, UK:
Royal Society for the Prevention of
Accidents.

Investigated the effects of mobile phone use

Foundthatchangeeinhearttamindicawdincrmcincogniﬁve

(handheld vs. binds-free) on driving performance ina demand i by drivers when using mobile phoncs.
simlator-based study with simulated vehicles Authors argue that the increases in cognitive demand lead to
featuring manual and automatic transmissions. reductions in safety margins.

Included 30 drivers — 13 men and 17 women, Mean  © Concluded that parti ipanlsengagedina‘j;rocessofﬁsk

age was 26.93 yrs old. Sixty-three percent of the
subjects had previous experience using a mobile
phone. The cofiversation task consisted of a modified

version of the Baddeley grammatical reasoning test in ]
which the subject is presented with 5 gtitnmlus letters,

followed by a statement regarding the relative

ordering of twa peeudo-randomly selected letters.
'I‘hesnbjectswprethcnaskedtoindicateifthe

statement was true or false.

Context

Driving sifmulator featuring a standard road
fayout. Study employed a modified grammatical
reasoning test to replicate demands of verbal

comprchehsion .
s  Handbeld vs. hand-frec phone .
«  Manual vs. Automatic transmission

Vari

Driving performance measures including
acceleratipn, speed, braking, steering, following
distance, humber of gear changes, pumber of
overtakes, numbet of off-road excursions, and
number of collisions. In this study, as in other
mferemep research, speed and acceleration
measures were associgted with “risk acceptance”
behaviors.

Physiological measures such as heart rate.

compensation, with driving speed being slower at times of
mobile phone cénversation while the number of off-road
excursions (OFFS)

and collisions regained stable.”
Found that pising a phone, either hands-free or handheld ~
Jeads to vagiations in driver behaviors, which are strongly
associated with subjective risk manipulation and crash
:t. Results showed significant variations in
decrement in driver responsiveness to traffic
condiﬁonsJ and decreased drivef responsiveness following a
phone cal}] ‘
Found no perceptible difference in attention deficit gencrated
by drivers psing handheld or hands-free phones ~ both
seriously affected the driver’s ability to consistently attend to
the driving task. ‘
Found no {dentifiable difference in attention deficit between
use of mobile phones with manial or automatic cars.
Concludeh that “Whilst the emergency use of mobile
phones is yec as a sigyificant benefit, the position
stated in RoSPA (1997b) is mpintained — namely that
such calisdo not need to be njade whilst actively engaged
in the driving task - and that it can only be
recommehded that drivers d¢ pot engage in polychronic
phone usd.” Authors concluded that it is impossible to
use 8 ile phone while driving without being
significantly distracted and without increasing the risk of

a crash.
|
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Irwin, M., e C., and Berg,
wireless telephone conversations on
reaction time in a braking response,
Perceptual & Motor Skills, 90, 1130-
1134,

Fltzgerald, 'Usingalabor_atorybaseddrivingbucktomi:ﬁnthg
W.P. (2600). Effect of the intensity of

footacﬁvi:yindﬁving, 16 adulis were instructed to
mleasetheacoeletntorpedalanddcpressﬂlebmke
pedal as quickly as possible following the activation
of a red brake light. The mean nse time (RT)
was measured for five (5) conversation conditions,
ranging in conversation intensity, conducted on a
wireless phone. The five conditions were: ( 1) no
conversation (control); (2) listening to a weather
report; (3) responding to questions with simple one or
two word responses (e.g., what is your name}; (4)
responding to questions of greater depth of thought
and use of memory (¢.g., describe the rout to your
residence from your current location; (5) responding
to inquiries of personal opinions regardi

emotionally charged issues (e.g., what are your views
about abortion rights?).

Context
¥ Simmlated driving foot controls in a Lab
Veri
*  Five conversation conditions listed above,
including a control no-conversation condition,

*  RTs for foot-brake pedal response to 3 red-light
stimulus onset while conversing,

The mean RTs for the four conversation conditions was 98msec
longer than the control condition,
Therewmnosigniﬁcamdiffcmmes for RT between the four
conversation intensity conditions

However there was a slight trend for longer RTs under the two
more demanding conditions conpared to the two less demanding

The lack of an effect for the Conversation intensity may reflect an
i Uate manipulation of naturalistic conversations, or the
laboratory setting,
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Lissy, K.S., Cohen, J.T., Park, M.Y,,
and Graham, J.D. (2000). Cellular cell phone use thile driving.
Phone Use While Driving: Risks and

Benefis. Boston, MA: Harvard Center ;

for Risk Analysis, Harvard School of

Public Health.

Study to assess the risks and benefits associated with

Theweig!nofthﬁscienﬁﬁcevidmetodate 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. The
magnitude of these risks is uncersain. ..

Found that “It is 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
responsibie for most of the attributable risk due to celtular phone
use while driving.

Found multiple benefits of using this communications device
while driving ~ to users, households, social networks, businesses
and communities. Benefits include public bealth and safety
considerations. :

Found that while cellular phone use while driving should be a
concern of motorists and policymakers, and that there is evidence
that using a cellular phone while driving poses risks to both the
driver and others, it may be premature to enact substantial
restrictions at this time.

Their review of international, state, and local legislative activity
revealed uncertiinty among policymakers about whether
jegislation should be passed to restrict or prohibit use of cetlular
phones while deiving. Claim that the scientific evidence
regarding risks is weak, and that benefits outweigh the risks.
Claim that compared to other highway safety policies, a
prohibition on the use of celtular phones while driving does not
appear 10 be a celatively cfficient way to save lives and prevent
injuries. Note that this finding is preliminary since underlying
database on costs, risks and benefits is weak and uncertain.
Recommended better crash data collection and education public
programs on the prudent use of cellular phones while driving in
order to enbance transport safety.
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NHTSA Driver Distraction The National Highway Traffic Safety Administration

Internet Forum (2000). (NHTSA) sponsored g virtual conference on the
Internet (held July 5. August 11, 2000) 1o understand
the risks from digtraction associated with the

The site remains available ag an cxplosive growth of in-car electronics. The Internet

information repository and can e~ Forum provided an opportunity for techaical experts

accessed at and the public (both in the U.S, and internationally) to
hitp:/rwww- dOWn!oad research papers, ask questions, and share

et expenieuces regarding the use of in-vehicle devices

%-jﬁ_&glpﬂm (cell phones, navigation Systems, wireless Internet,

Sistraction/Welcome him information & entertainmeny systems, night vision
syxle_, etc.). Content on thesiﬂe_ was omn@d into

Systems, wireless Internet, and information and
entertainment systems. The "Technical Issues"
section was devoted to general cross-cutting issues
related to the safety impacts of in-vehicle
technologies; five separate discussion areas were
provided: Defining benefits and safety risks,
Technical challenges associateq with measuring
distraction, Equipment design features and design
solutions, Regulations, guidelines, and enforcement,
and Safety campaigns and public education
surrounding the safe use of in-vehicle technologies.

In all, the site received over 23,000 hits with over 9,500 unique
users and 2,600 registered guests. Discussions emphasized use of

design features, regulations, guideﬁneu:n;fxd enforcement, safety
and educational campaigns) were also discussed,

Informal polls addressing a variety of issues were also used to
stimulate discussion on key topics and provide a sense of the
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Recarte, M., & Nunes, L. {2000).
Effects of verbal and spatial-imagery
tasks on eye fixations while driving.
Journal of Experimental Psychology:
Applied, 6 (1), 31-43.

Recarte and Nupes (2000) performed an on-toad study
that looked at the distribution of visyal attention while
performing verbal and spatial-imagery tasks. Recarte
and Nunes (2000) used a head-free eye-tracker to
measure visual attention, which they assumed
reflected attentional states and changes. The verbal
task was a word generation task and the spatial-
imagery task involved mental rotation of letters and
decisions about those rotated letters.

[

t

The results showed that the spaﬁnbin;agerymkres\nwd in
longer fixation durations, or an ‘eye-freezing’ effect. Fixations
were longest in the spatial task, followed by the no-task
condition, and fimally the verbal task condition.
The key result of the Recarte and Nunes (2000) study was the
reduction of gaze variability with spatial and verbal tasks.
In other words, the ‘attentional window® defined by the range
of gaze fixations (both horizontally and vertically) was
smaller when performing the secondary tasks. These
reductions werp on the order of 25% to 60%.
Recarte and Nupes (2000) also & a sharp reduction in mirror

i the verbal and spatial tasks. ‘
Recarte and Nuties (2000) conclude that the differcnces between
ial tasks support the multipie resource model
of attention (Wickens, 1984). :
CONCLUSIONS: Recarte and Nunes (2000) found a
reduction in te ‘visual inspection'window® when drivers
performed a virbal or spatial ml{ while driving.

i

Tokunaga, R.A., Hagiwara, T.,
Kagaya, S., and Onodera, Y. {2000).
Cellular telephone conversation while
driving; Effects on driver reaction time
and subjective mental workload.
Transportation Research Record, 1724,
1-6.

Investigated effects of handheld cellular telephone
conversation on driver reaction time and subjective
mental worklond while following a lead car. Thirty-
one Japanese drivers. Nineteen were young (mean
age, 23.95 years; 16 male, 3 female) and 12 were
elderly (mean age, 62.75 years; all male). Allhad a
minimumofthmeyearsofdrivingexperimce, and
experience using @ cellular phone.

]
= On-Road; conducted on an expressway in Japan.

e
+ Conversation Complexity (Simple vs. complex)
»  Age (old vs. young)

»  Reaction/time to Jead car activating its hazard

lights
s  Subjective mental workload as determined by the
NASA Tusk Load Index

H |
Both simple & complex conversation while driving was
associated with greater reaction than driving alone.
No differences iwere found betweenage groups in terms of
reaction time. | :
Subjective mexital workload was higher when receiving a call
than when soleky driving ;
Subjective mental workload was similar for receiving a call and
engaging in simple phone convetsa?on, and was higher for
complex vs. sij'nple conversation.
Subjective mental workload i with age and conversation
complexity. For complex conv ion, young drivers indicated a
larger increase!in workload than diq older drivers.

l
|
!
!
|
)
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Reed, M. and Green, P, (1999),
Comparison of driving performance on-
road and in a Jow-cost driving
simulator using a concurrent telephone
dialing task. Ergonomics, 42(8), 1015-
1037, -

Thcprilm:ypmposeofﬂwkeeddercen(IM)
smdywastoeomparethedtivingpc:fommulm
ofﬂnW’I‘R.ldﬁvingsimulatorwiththoaeofan
ingtrumented vehicle. Subjects drove on a route in the
AnnArbormandthendroveasinuﬂaﬁonofthe
same route several weeks later, both while dialing
phone oumber and listening to a message. Therefore,
tlmresulisofthisstudypertainmoreto&lenmnnalact
of dialing than the cognitive load of conversation.

Context ‘
*  Driving simulator and on-road
Vari

Manual dialing vs, no-dialing (control)
" Age (013 vs. ls)rmmsJ
*  Lane-keeping
*  Speed
®  Steering measures (variability)

In general, subjects exhibited greater mean lateral speed and
steering variability when dialing a phone compared to simply
driving.

This effect was even greater for older compared to younger
subjects.

The comparisan of the simulation to the on-road conditions
revealed that the simulator results were much more variable in
the phone condition co to the on-road condition,
CONCLUSIONS: lane keeping and speed control were jess
precise when dialing a phone compared to driving without
dialing. These effects were amplified with older subjects and in
the simulator compared to the instrumented vehicle.

This study is the only one to directly compare cell phone and
driving performance iu a simulator and on-road.
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Hancock, P., Simmons, L., Hasemi,
L., Howarth, H., & Ranney, T.
(1999). The cffects of in-vehicle
distraction on driver response during a
crucial driving maneuver.
Transportation Human Factors, 1 (4),
295-309.

Test-track study on the effects of phone use while
encountering a;critical event while driving. There
were four taskd in this study, the first was a mumber
memorization and recall task where subjects were
required to ize a seven-digit phone number
presented on asimulated phone and then recall the
number at the end of the trial (a lap on the track).
This task was wsed to load working memory.
Regarding the driving task, subjects were to maintain
a consistent speed throughout the test-track lap (trial).
Subjects were fequired to brake to a stop as quickly as
possible beforg the intersection line in one third of the
trials. Finatly, subjects were required to perform a
distractor task that involved responding to digits
displayed on the phone as either a match or mismatch
with the first sumber of the seven-digit number
memorized before the trial. All combinations of
driving withoyt tasks, the distractor task, and the
stopping tasks: were included to constitute four

conditions. were two different track speed
conditions as well, 20mph and 30mph.
i
Context |
»  Test track

Distractot task (cell phone task) vs. control
*  Track speed (20mph and 30mph)
L I Hiabl

=  Brake response time
=  Stopping time

*  Stopping distance

*  Stopping accuracy

. Found that subj

respondedhxzryvhendrivingmtthmenne
of the di task, but sooncr whén driving 30mph compared
to 20mph. '

Subjectswereﬂbletostopfasterwhcndﬁvinginthshighcrspeed
condition. : :

Drivers exhibited a 24% decrease inj safety margin stopping
distance when driving with the distractor task.

CONCLUSIONS: Hancock et al. {1999) found that in the
presence of 2 working memory distractor task, drivers
braked harder and faster than when driving without the
distractor task. :

]
B
:

NHTSA - For Internal Use Only

66




Lamble, D, Kauunen,"l‘., Laakso,
M., and S H. (1999),
Cognitive Joad and detection thresholds
in car following situations: safety
implications for using mobile (cetlular)
telephones while driving. decideny
Analysis and Prevention, 31 ,617-623.

of the lead vehicle, at aboyt 0.47 m/s® was achieved

the cruise control, so Presumably ne
three in-vehicle tasks

Were 2 contro] task {watch ;relu'cle ahead), a numeric

posiﬁonedovetthcbnkeandwastohittbebmkeas
Soon as deceleration of the lead vehicle wag detected.

Contexy

On-Road styd

Vari
Distraction tagk- Control (watch vehicle ahcad},
“phone dialing” (keypad €ntry), cognitive (menta]
arithmetic)
Response time (brake response) to detect lead
vehicle deceleration
Time-to-collision 5 detection of lead vehicle
deceleration
Lateral lane position (standard deviation of latera]
acceleration)
Performance on distraction tasks

occurred for same subjects; the authors suggest that individug]
i may be important and shoyld pe studied regarding

The anthors conclude that neithey 4 hands-free phone option

Bor a voice-controlled interface would remove the

impafrment (or safety problems) when using 2 mebfle phone

in a car,
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Goodman, M.,
L., Wierwille, W., Lerner, N., and
Benel, D. (1997). An Investigation of
the Safety Implications of Wireless
Communications in Vehicles (DOT HS
808-635). Washington, DC: NHTSA.

Bents, F.D., Tijerina, i
dl-ivinglimwrGupmiispub]icnﬁon. The report
addressed four

ific questions as follows:

o Does use of cellular telephone technology while
driving incyease the risk ofa cragh?

« What is the magnitude of the traffic safety
probiem related to cellular telephone use while

. Willcmshpslikelyincrmewithincteastng
pumbers of users of cellulas telephone
techmology in the fleet?

. Whatuethzoptlomforenhancmgthesafeuse
of cellular telephones by drivers?

3

Sasociated with other distractions in fncreasing crash risk.
Both the research studies and erash data reviewed in this

report t several factors by which cellular telephone
use while driving can increase the risk of a crash. Amoug
these, conversation appears to be most associnted with the

“Furthermore, it?is. clear that at this vime there are insufficient
data to indicate the magnitude of any safety-related problem
associated with cellular teiephone use while driving.”

increase in related crashes if litde changes. However, the
accuracy of this-prediction in either direction (i.c., increase or

decrease in crashes) is uncertain, given the pace at which cellular

telephone desigps and the functions they can perform are

changing. Such changes, along with state legislative initintives

and changes in wircless subscriber characteristics, virtually
ensure that usage patterns will change over time and thus

influence associated crash trends.” .

The report offers a number of reconmmendations for addressing

the broad range of issues identified:’

« [mproving data collection and reporting.

Improving consumer education.
Initiating & broad range of resedrch to better define and
understand the problem. :

«  Addressing issues associated with use of cellular phones
from vehicles to access CIMEIEENCY services.

* Encouraging enforcement of existing state laws to address
inattentive driving behavior.

»  Working with states on legislative options.

«  Using the National Advanced Driving Simulator (NADS)
and instrumented vehicles to study optimal drives/vehicle
interfaces. ‘

» Developing a sound basis for carrying out cost benefit
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Redelmeler, D.A., and Tibshirani,
R.J. (1997). Association between
cellular-telephone calis apd motor
vehicle collisions. The New England

Journal of Medicine, 336(7), 453458,

An epidemiological study that attempted to determine
“whether using a cellular tclephone while driving
increases the risk of a motor vehicle collision,”
Comide:edmveydmfromﬁwdrivemwhohad
cellular telephones and suffered substantial damage
but no personal injury from a motor vehicle collision
occurring between 1994-1995 in Ontario, Over the
14-month stdy period a total of 26,798 cellular-
telephone calls were examined. They collected data
on use of cellular phones, time of motor vehicle
collisiony, driver demographics, and recent history of
cell phone activity.

NHTSA found substantial flaws in the CRSC-CTORSOVEr
analysis methodology used, including the implication
of causality based on relative rigk metrics. It is alsp
noted that their study did not account for crashes
involving injuries or fatalities, nor did their study
account for drivers who had never experienced a crash
while talking on 5 cellular telephone.

Study reported an association between the use of cellular
telephones in & motor vehicle and a quadrupled risk of collision
during the call (i.e., relaﬁveriskofcrashtbrnsersvvhenonthe
phone versus not on the phone was reported to be 4.3).

to be stronger for collisions on high-speed roadways than for
collisions in ... low-speed locations. . ”

Report suggested that one possible explanation for collisions was
result of driver’s limitations with regard to attention rather than
dexterity,

Authors suggested that existing evidence supports policies that
Testrict use of both hand-held and hands-fres teiephones while
driving, however, suthors cautioned against interpreting their
data as “showing that cellular telephones are harmful and that
their use should be restricted.”
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Violantl, JM., and Marshall, J.R.
(1996). Cellular phones and traffic
accidents: An epidemiological
approach. Accident Analysis and
Prevention, 28(2), 265-270.

Study that used ¢

and logistic regression techniques o examine the
association of ogllular phone use in motor vehicles
and motor vehicle crash risk. Data were obtained
from 100 randoinly selected [New York Statc] drivers
involved in crashes within last 2 years and from a
control group of 100 randomly selected [New York
State] drivers not involved in crashes in last 10 yesrs.

Context

s Epidemiological case-control design, including
use of official driving records and mail surveys —
focus on presence or absence of factors ruther
than outcomes.

Independent Vysiables

u Amnuntofﬁmpetmnnﬂxspemmlkingonthc
phone and. 18 other driver inattention factors

Varigbl

Dependent Variables
s Risk factos such as frequency of attention-

diverting driving behaviors and other factors that
might affect the sssociation between cellular
phone use and crashes.

jological case-contro. Idesign

Found

'ﬁmmndngmrcmsoxxﬂmtupetmmhoneenuhr

phomsinavchiclewasusociawdwithanmeaseofs.ﬂtinns

the risk of traffic collision (i.e., odds ratio = 5.59).

Found that the combined use of cellular phones and motor (eg,
drinking a beverage) and cognitive (&.g., watching the scenery)
activities while driving were also associated with increased risk

of wraffic collision.

medthatsubjectswhohadbeenincrasheshadspcmtwicethc

number of minutes per month talking on theis cellular phones

while driving, and that they appeared to engage in considerably

more business and intense business calis.
Found that “cellular phone use as & single behavior may

affect accident risk to a greater degree than many other in-

car activities while dviving.”

Authors caution that study consists of small sample size, teveals
statistical associations but not cansal relationships, and does not

conchude that talking on cellular phones while driving is
inherently dangerous.
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Alm, H., and Nilsson, L. (1995), The
effects of a mobile telephone task on
driver behavior in a car following
situation. Accident Analysis and
Prevention, 27(5), 707-715.

Study to investigate the effects of hands-free mobile
telephone usc on driver behavior in a car-following
situation. Included 40 drivers — 30 men and 10

women. Two age

of age) with mean age of 29.3 ¥18 and elderly drivers
(>60 yrs of age) with mean age of 67.6 y18.

Context

Simulator (with moving base) study using a two-
lane straight, asphalt road.
Var,

With or without Conversation {Baddeley et al,

1985, Working Metory Span Test)
Age (old vs. young)

Reaction time to lead car activating its brake
lights

Driver performance measures such as headway
and lateral position

Subjective mental workload as determined by a
modified NASA Tusk Load Index
Communication measures based on the telephone
conversation

groups - younger drivers (<60 years

Found that drivers experienced longer reaction times and
increased mental workload when using a hands-free
mobile phone.

Found that the headway (or following distance) of both
younger and elderly drivers was not large enough to
account for the increased risk caused by an increased
reaction time,

Found that using a hands-free mobile telephone while
driving in a car-following situation may increase the risk of
an accident if something unexpected happens.
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Briem, V., and Hedman, L.R. (1995)
Behavioral effects of mobile telephone
use during simulated driving.
Ergonomics, 38(12), 2536-2562.

The effects on driving performance of using a hands-
free telephone were investigated in & pursuit-tracking
task that simulated driving, Subjects drove for 20min  *
in cach of three secondary task blocks with (1) a

simple phone conversation about a familiar topic, (2)

a difficult conversation incorporating a test of .
working memory, and (3) car radio tuning and
listening. Half of the driving was performed with a
slippery road surface for the simulation dynamics; the
other half was on with s firm surface simulation.
Driving behavior was classified into four activities: .
(1) driving on a clear road; (2) driving with obstacles;

(3) driving with secandary task — conversation; and

(4) driving with a secondary tagk - device

manipulation (both the radio and bands-free phone).

Coptext .
» Low-fidelity driving simulation (racking thsk)

Independent Variables
s  Secondary task (radio, simple phone
conversation, difficulty conversation)
Road surface (firm and slippery)
Activity (driving only, obstacies, communication,
manipulation)
»  Gender and age groups (19-26 and 40-51)
Dependent Vaigbles
* Road position (tracking accuracy)
s Number of collisions with obstacles (barricrs off
the path) -
» Driving speed

Overall,ﬂxeslipperywﬁcemultedinlowerdriverpcrformmce

For driving on the sw surface, driving performance

deterioration was especially marked during device manipulation,

the radio in particular compared to the hands-free phone.
Driving during 4n easy phone conversation was associated with
the least performance decrement.

In general, male drivers exhibited befter control while driving
under difficult conditions.

Age wasnot a contributing factor to any results.

The authors conclude that “simply conversing over a hands-free

telephone whdgidnvmg does not in itself inpair performance.
However, a difficult conversation may affect the driving

adversely, andiany prolounged manipulation of the telephone

fs liable to produce a performance decrement, particularly
under conditions that put heavy demands on the driver’s
attention and quu."

|

1
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McKnighy, AJ, and M ht, A.S, - Found that a)) of the distractiong significant incresses .
1991). 7% effect of celiulgy Phone use in both the bumber of situatign, to which the drivers failed to
upon driver antention. Online at video drivj containing réspond and the time i¢ took to respond o them,
%ﬂ' Wwhich drivers would be expected 1o respond, *  Found that greatest level of distraction due ¢o compiex
Inctuded 151 subjects who Performed three ceff phone conversation,
See Also tasks (placing a call, carrying on simple and complex Found that smallest jeve] of distraction due o simple
McKnight, AJ., and McKnight, 4.5, conversations), as well a¢ 4 radio tuning tagk and a conversation,
(1993). The tof cellular phone basehuc-dnwng task. *  Found that there Were 1o significant differences in performance
use upon driver avention. Accigen; _ between Placing a phone ca) and carrying on simple
Analysis & Prevention, 25(3), 259-265. Context cohversation, byt placing a cq] resulted in delayed Tesponses to
" Simulator study, the same degree 55 carcying on complex conversation,
i * Found thet relative increase g chances of 5 highway-trafiic
*  Type of phone task situation golag unnoticed ranged from SPproximately 20%
*  Age- younger drivers ageq 17-25, middle drivers for placing 3 cq in simple ‘conversations to 299, for complex
aged 2649, ang older drivers aged 50.80 Conversations,
Vari *  Found that glger drivers wepe twice a3 likely to faif ¢ netice
* I driver respondeqd and Response tige Some bighway-trash,e situation whie calling or conversing on
& cellutar phone,
*  Concluded “while a cellylar te conversation is no mare
2 conversation ofﬂ»esanwinﬁensityﬁtha
Passenger, the gy, ility of a cellular phope jg almost certgin 1o
INcrease Significantly number of conversations in Seneral gnd
More Iniense, businass conversation in particylar
Older drivers Cautioned agningt Placing calls »
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“Fransport Canada (2002). Strategies
for Reducing Driver Distraction from
In-Vehicle Telematics Devices: A
Discussion Document. Report No. TP
14133 E, Ontario, Canada. Retrieved
on June 19, 2003:
mﬁwmmgﬂﬂm@lﬂ
33/en/mepu.bitml

telematics than just
regulatory and non-regulatory approaches 10 dealing
with the issue. The focus was 10 obtain detailed
information on wWhat industry is curreptly doing ot
plapning and 10 ynderstand what federal interventions
are feasible, appropriats and expevted by Canadians.

«4 number of complementary gfforts are envisioned,
including the publication of this discussion document
defining the problem and outlining possible
regulatory and nonregulatory Tesponses. The status
quo may not be viable since there appears to be
insufficient effort on the part of the industry 0
manage the risk.”

vehicle telematics. Alternatively, the Department could publish an
design process that

advisory outlining the driver-systern injegration
pnanufacturers should adopt.” ‘

“Regulatory initiatives could include requiring the dissbling of access
{0 cutertainment systems (e.g., DVDs), telecommunication or other
telematics devices in moving vehicles, having safer Jimits on visual
distraction, and prohibiting itectures that would allow the
use of untested after4market ‘plug-and-pidy’ type applications.”

Alberta Motor Association. (2002).
Hands-free cell phones as dangerous
as hand-held for drivers (News Release
dated 8 April 2002). Available at
http://www.ama.ab.ca-

Press release citing dangers of cell phone use while
driving, whether hand-beld or bands-free. Includes
brief summary of policy statement of the Alberta
Motor Association regarding use of cell phones while
driving.

“AMA policy recomnmends that you pull off the road to a safe
place suchas @ parking lot or roadside turnout to take or make a
call. Leave your cdl phone turned off while driving and use &
messaging '

Check for calls the next time you stop.”

Notes that the AMA has not taken a position on a legisiated ban.
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National Safety Council (2002).
Multitasking Statement. OQntine at
WWw.mc.org/new.s{oolk.ybmdmmb}:g.
hrm

phones provide extraordinary benefity to public safety and
productivity. However, a driver’s first responsibility is the safe
Operation of the vehicle and thg¢ best practice is to not use

“The National Safety Council calls on Producers and providers af
electronic devices and services to undertake o substantial
educational CAMpaign to inform the public of the safe operation of
electronic devices, emphasizing both the risks and the benefits. The
Council also recommends that employers assess whether to allow
employees to use such devices while driving, and if so, what sensible
restrictions should be followed, :

Department of the Environment and Regulation on use of mobiie phone while
Local Government (2002). Statutory bans use of mobile phones while driy
Instruments No, 93 of 2002: Road Applies to handheld mobile pbones and does not

Use of Vehicles) (Amendment) (No. 2)
Regulations, 2002, (Online at

WWw.environ. ie/pr ess/,giD.?oQOQZQdﬂ.
Republic of Freland: Government

Supplies Agency.

ing in Ereland,
Traffic (Construcrion, Equipment and extend to fixed hands-free mobile phones,

“The driver of 5 mechanically propelled vehicle that is iy 5 public
Place, shall not hold or bave on or about their Person, a mobile

Phone or other similay Apparatus while in the said vehicle, except
whea it is parked,” :
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‘Direct Line Insurance ple (2002).-
The Mobile Phone Report: A report on
the effects of using d ‘hand-held’ and
‘hands-free’ mobile phone on road
safety. (Online at
www.directlinegroup.cont). Suirey,
UK. :

Direct Line ‘Drive Safely’ policy — putting safety first

» “Although you may think that  hands-free phone allows
you to keep in coutrol of your vehicle your mind may not
be fully on driving. 1t it not like talking to a passenger
who will be more aware of traffic conditions and can see
what is happening while you are driving.” '

= “Talking on the phove distracts your attention from the
road and can lead to an accident. Never use a mobile
phone. Even using 2 hands-free phone is distracting.”

Direct Line strongly believes that all employers have a
responsibility to offer clear {nstruction to their staff not to use
hand-held or hands-free phones when using company vehicles.

Tilinois Department of Recommendations to driver.
Transportation {2002). May I have :

your attention please: The dangers of
distracted driving and how o prevent |
them. State of Illinois: Division of
Traffic Safety, Illinois Department of ‘ i
Transportation. '

www cvberdriveillinois.com

Recommendations to driver.

If you need to use your cell phone when driving, pull off the road
and stop In a safe place before using your phone.

How to avoid being disiracted ~ Stay focused, Pay attention.

Limit interaction with passengers: avoid talking while driving; avoid
taking your eyes off the road; and keep both hands on the wheel.

Don'’t drive when angry or upset — Emokions can interfere with safe
driving. Wair until you have cooled down or resolved problems 10
drive. : :

Insurance Information Institute Recommendations to driver.
(2002). Cell Phones & Driving. New 3

York, NY. Online at

www.lil, org/individuals/auroﬂifesaving/

cellphones/.

Recommendations to driver.

“1f you must talk while you drive, the safest way Is o have a hands-
free cell phone cradle installed in your car so you can speak while
driving with twe hands, Even so, remember to stay aware of what is
going or around you on the road. It's easy to get so engrossed in
conversation that you miss exists or don’t notice what other drivers
are doing. Beiter yet, wait until you have arrived ot your destination
or pull over to the side of the road to begin your cell phone
conversations.”
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Royal Society for the Prevention of
Accidents (RoSPA, 2002). Mobile
Phones and Driving Fact Sheet.
{Oniline at A .1

. .
Birmingham, UK: RoSPA.

Describes cumrent RoSPA policy and
recommendations for drivers and employers
regardingcellphoneusewhiledrivingand 1997
RoSPA intemnational review of research about cffects
of using mobile phones while driving.

“RoSPA Policy”

“No driver should use a mobile telephone or any similar piece of
telecommunications equipment (whether hand-held or hands- _
free) while driving.” .

“Such use is likely to distract the driver from the main task of
maoaging the vehicle in a safe and competent manner and be
prejudicial to road safety. Calls should not be made or received
while on the move. Ideally, an interlock should be integral in all
such equipment so that it is rendered inoperable while the vehicle
is moving. Where this is not possible, it is recommended that all
telecommunications equipment is switched off while the driver is

driving,”

“Employers are recommended to incorporate this policy within
their own rules governing <ompany drivers. Vehicles are
intended to transport their occupants and goods to their

destinations(s) and any temptation to turn vehicles into “mobile
offices” should be resisted.” .

Recommends that employers should

*  “Never ‘require’ staff to be available on mobile phones while
they are drivirig

*  Provide clear guidelines about how, when and where it is
appropriate (apd safe) to use mobiles (this should include the
elemenis daai’ad below under ‘drivers’)

*  Make sure all equipment issued by the company has ‘message
Sucllitles”

*  Consider carefully before fisting and requiring drivers to use
‘hands-free’ kits ‘

*  Carry out regular checks to ensure compliance with company
policies and practices ‘

*  Risk-assess driving and vehicle use; and check JSor and limit the
tendency toward the ‘mobile-office.*”

Recommends that drivers

*  Make sure you have activated the ‘message facility’ on you
mobile phone |
Switch off the Plume before you start the engine

2 Never make or receive calis while driving
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Continued -

Royal Society for the Prevention of
Accidents (RoSPA, 2002). Mobile
Phones and Driving Fact Sheet.

(Online at www.rospa.co. uk).
Birmingham, UK: RoSPA.

See Also
Royal Society for the Prevention of
Accidents (RoSPA, 1999). Mobile

Phones and Road Safety. Birmingham,
UK: RoSPA.

. Mﬁrmﬂaﬂdﬂwﬁhmuﬂsomwum

parked

s Asks questions about safety and risk before accepting and using
a ‘hands-free’ phone

*»  Guard against the distraction of your vehicle becoming
‘mobile office’ _

RoSPA states thut{ it has “never suggested that mobile phones
should be banned from vehicles, that they should never be used in
vehicles, nor that £::A=n;ers should not use them. The only
caveat to this last flement is the degree of driver distraction
which the passenger’s use of the phone might generate. The
Society’s stance is, and has always been, that they should never be

used by the driver when driving.”

The 1997 RoSPA review revealed that when using either a hands-free
ot handheld phonc,i drivers “fail to maintain touch with traffic
conditions and |

- Significattly vary their road speeds — out of sync with

prevailing traffic, :

- Fail to maintain headway, and -

- Wander nr their lane.” ;
Review also indicated “while making of receiving a call, drivers
attempt to maintain 8 ‘normal telephong conversation’ to the
detriment of their driving. They frequently do not admit that they are
driving, and the caller may not realize where they are or what they are
doing.” f |

! |
In addition, review found that “even using a hands-free phone while
driving an automatic car significantly distracted the driver.”

! )
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Transport Canada (2002). Fact Sheet Deéscribes current Transport
RS 2001-06 (TP 2436E, Dec 2001). recommendations for drivers

Online at WwW.lransportcanada.com,  use white driving.

" Yiey zad
regarding cell phone

Policy - “Transport Canada recommends against using cell
phones while driviug. Itis distracting and increases the risk of
collislon. Your primary concern is the sufe operation of the
vehicle.”

Recommendations 1o drivers: .

¢ Turn the phone off before you start driving. Let callers legve a
message, :

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

*  Ifyou have to make or receive a call, look for a safe
OPportunity to pull over and park. _

Ifforwmmsnnyou have no alternative but 10 use 4 cellular

Phone while driving, here are some tips:

s Useonlya speakerphone or ¢ hands-free phone. Make sure
You put on the hands-free accessories before you stare driving.
But be aware: hands-free is nos risk-free,

* Ifyou musgakud—hddphompke:ku*mkwiﬂbe
readily accessible. Trying to retrieve @ phone from a briefcase,
handbag or pocket can be especially dangeroys.

*  Don't answer the phong untll you have checked that it is safe to
do se, '

*  Use speed dial aptions, If you know you will need 1o call an
unprogrammed number, dial the number before starting off
and send the call at your convenience,

¢ Driving and talking on @ phone at the same time is difficult.
Don't make it worse by trying to read or take notes, De pull
over and stop.

®  Keep calls short and factual, Emotional or thought-provoking

conversations are distracting. Recent research sugpests that

decisions made while driving and talking on a cell phone are

. It’sgoodaigua!atoaskamﬂa-mhddumﬂyoucaupark,or
tauyyon‘llrmmllaem{ussamasﬁ’smﬁrodoso.

»  Swyin the right-hand lane, where driving may be less
deman,

*  When reporting an emergency situation from a cell phone, pull
over and ensure JYout are not in the flow of traffic. if you must
keep driving, remember your primary concern is to avoid

NHTSA - For Internal Use Only
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Canada Safety Council (2002).
Driven to Distraction (on CD-ROM).
Ontario, Canada: Canada Safety
Council. (Available on-line from
www.safety-council.org)

See also

Burns, P.C. (2003, May). Driver
Distraction from Cell Phones and Other
Devices. Presented at ATM 2003 -
Emerging Trends (Automotive Insurers
and Manufacturers Forum), Toromto,
Canada.

CD-ROM with 10-minute video message providing
guidance to driv on driving and driver distraction.

Discusses “driver inattention” and “distraction or
distractibility.” -

Identifies three iypes of distractions — Environmental,
Situational, and Psychological.

“Driven to Distraction reminds all drivers — novice to
experienced-lbatbehindthcwheel, safety is the
nuymber one priority.”

Thogoalofﬂnpmgmmiswhelppeophpvoidmfﬁccoﬂisions. “By
:eoogﬁzhxgwhentheiarcdisuacwd,theycanbeuermnagcand
Lo jal disractions.” !

“Driven to Distraction is designed to draw attention to one of the

major causes of traffic collisions —~ driver mattention or distraction.

The program has been reviewed by a technical advisory panel made

up of leading experts:and researchers in the field of highway safety

and is designed to help drivers:

»  Recognize when and how frequently they are distracted while
driving; ‘ i

s Identify sources:of routine driver distractions;

e Understand thatbehind the wheel, safety is the first priority;

» Develop techniques and strategies to manage distractions.”

Environmental Distipctions: Passengers |

“Any passenger canbe a distraction for a driver, especially for novice
drivers. Fcrrmeéverytbinaaboutthedﬂvingmskisdismﬁng
because it is new.” f

“In the case of morq expericnced drivers; however, passengers can
either be a distractiqn or a help, ie., assisting with dircctions or
placing phone calls. The trick is to realize when the passenger — any
passengc:isadism;ctionanddosomhi_ngabouti >

Situstions Distractions: Talking on a cell phone

« . using celiular phones can be as distracting as other activitics while
driving. However, many may not be aware that the mechanical issues
of cell phone use —i.c., dialing, holding » phone, etc. —are not the
only element of distrection. The naturc of the conversation is also an
issue. Intense, complex, and emotional convetsations take the
driver’s mind off the road. Drivers shoyld learn to use their cell
phone’s safety features such as voice-activated dialing and hands-free
devices, and also to use sound judgment on when to make or take a
cail.” .
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Contingeq -

Psychological Distractions; Coping with Anxjety ang Mental Stress
“..as dxey[dn‘vm]getsu'essed, they are Jess likelytopayatﬁentiun

Canada Safety Councyi (2002). to even the basic steps of driving »
Driven 1 Distraction (on CD-ROM). “The greater the levels of anxiety and stress, the more likely we are to
Ontario, Cangdy; Canada Safety _ become aggressive behind the whee o to take shortcus »
Council, (Available op-fige from S *In each instance, letting stressfiy] activity contrg} your actions
WWW.safety-council org) increases the rigk of an accident,”

Guidance to the driver:

*  Keep your focus on driving and don ¢ let Passengers become 4

distraction; .
*  Postpone intense, emotiongy or complicate cell phope calls unzt

See alsg .

Canada Safety Coyneig (Mareh 7, Opposes bap op cell phone yge while driving, conversations brief:

2002). Opinion Letters - Banning ¢t . recognizing and eliminating common distractions, we can
Phones would pe Hresponsible (signegd ¢ Manage and minimize the potentin] Jor collisions
£mile). Theri ideny) This

en, ny). : *  Driver distractions aflect everyone. is not sometlu':':g that
(Available on-fine fromn : hap, fvers,
wwi.therecord com)

“A cell phone bag would be Counterprodugtive, irresponsible ang

unenforceabls
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Capadian Wireless ) ' Pmmamwoq«‘wonmmm. Guidance to the driver:

Telecommunications Assoclation wireless pbong. | Safe driving is you first priority- :

(2002). Safety: Your most imporiant Use a hands-free device to make it easier to keep both hands on

call. (Oniine at Also od with the Driven 10 Distraction CD- the wheel. '

KM&MM@ ROM svailable from the Capada Safety Council. s When dialing manuaily, dial only when stapped. Or, have @
passenger dial for you.

» Do not engage it stressful of emotional conversations that may

s Program fregquently called numbers into the speed dial feature of
your phoné for easy. one-tauch dialing, or usé aulo answer or
voice-activated dialing services {when available).

Never take notes while driving. '-
Let voice mail pick up your calls when it's inconvenient, unsafe
to answer the phone or driving condifions become hazardous.

a Bea Wireless Samaritan. Call 9-1-1 10 report any crimes, life-
threatening emergencies, accidenis or drunk drivers.

S

Tunbridge, R. (2001). Mobile phones Overview of 3 1998 roview study conducted by the s The 1998 TRL study conc uded, “The use of hand-held mobile

and driving — the UK perspective on Transpott Research Laboratory (TRL) inthe UKto phones whilst driving was widely regarded as unsafe. Stadies
government policy. International look at the evidence for any road safety risk of the use into the road safety implications of using ands-free phones
Journal of Vehicle Design, 26 (1), 96- of mobile phomes within vehicles, with special whilst driving suggested that the distraction effect reduced as
99. atrention to the comparison of hand-held and hands- they were made easier o usc. Fiowever, distraction caused by the
inment. The article also includes a discussion mental effort of the telephone was present.”
of the Great Britain Policy on the use of mobile »  The GB pulicy states: “Never use & hand-held phobe while
phones and driving. driving” and “It is gafer not to use & hands-free phone while
dm’” '
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Department for Transport, Local Describes the rules for sl road users in the United thniques and advice for ail drivers and riders:
Government and the Regions (1999), Kingdom: pedestrians, horseriders and cyclists, as General Advice Z

The Highway Code (Online at well as motorcyclists and drivers. 127. “You MUST exercise Proper control of your vehicle at
mm.mads.dlh'.gov.uk/madsafe@/hc). all times. Never use a hand held mobile phene or
United Kingdom, microphone when driving. Using hands frec equipment

Is aiso likely to distract your attention from the road. It
is far safer not to use any telephone while you are
driving - find g safe Place to stop first. Laws RTA 1988

sects 2 & 3 & CUR reg 104,
Department for Transport as cited in “The UK Government is considering banning motorists from using
Farrell, N. (2002). Drivers Jace mobile phones while driving.
mobile phone ban. Available on
i . Original The Department for Transport may permit the use of hands-free
source VNUNet.com. kits, as well as the use of mobile phones by passengers, but drivers
would not be able to use hand-held DPhones even while Stopped at a
traffic light or in a traffic jam.

Although drivers who use hand-held pkones can already be
Pprosecuted for failing to have proper control of their vehicle, the
Government belleves that a specific law against using a cell Phone
while driving should be introduced,

Road safety minister David Jamieson is seeking views from
interested parties before 25 Novembper.”
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Department’ol’thel:uvironment,' Provides guid: ce to the driver and employers * Guidance to the driver:

Transport and the Reglons (1998). regarding use of mobile phones while driving. .
Mobile Phones and Driving (online at : .

 dtlr.gov.uk/campai

ex.hgm). United Kingdom.

“It is unsafe for a driver lo use a hand-held mobile phone.”
“Making or receiving a call, even with a hands-free phone, can
distract your attention from driving and could lead to an
accident.”

“Responsibility for the safe control of a vehicle always rests with
the driver.”

“Never use a hand-held phone while driving. ’

“Jt is safer not to use a hands-free phone while driving.
Conversations using hands-free equipment can distract your
attention from the road.”

Guidance to the employer:

“Do not ask your staff to carry aut two demanding tasks at the
same time — your employees should not be expected to use a
phone while driving.”

“If you or your customers need to contact staff while they may be
driving, ensure that you provide hands-free equipment with
voicemail or call divert facilities and encourage your staff to stop
regularly to check for messages and return calls.”

“The emergency services, taxi drivers and couriers often need to
be contacted while on the road. Where contact is unavoidable, it
is safer if the vehicle is fitted with hands-free equipment and
communication is kept to a minimum. "
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“Cellular phones provide ¢ wide range of safety benefits for

traveling motorists, Whether requesting emergency road service or
www.aaamidatlantic com/ reporting a dangerous driver, cellular Phones provide a large
measure of safety and Security, comfort and convenience.

“But with that convenience comes added responsibility. Safe
driving requires caution, courtesy, common sense, and alertness
under any conditions,

“'For most drivers, anything that is a distraction — 4 passenger, the
radio, or your cellular Phone ~ can get in the way of your
concentration,” said Melissa O’ Neily Walczak, spokesperson, 444
Mid-Atlantic. ‘But there are ways to minimize the distraction,’

“To help increase concentration while driving with o cellular
Phone:

*  Place calls while stopped or have someone dial for you,

*  Usethe cell phone in the ‘hands-free’ mode.

*  Avoid intense or complicated conversations,

“Some other useful safety tips for cellular Dhone users;

¢ Abways buckle up,

*  Always assess traffic conditions before placing q call,
*  Givedriving your full attention,

*  Ensure that the phone is Wwithin easy reqch.

¢ Use ‘memory dial’ to minimize dialing time, '
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Curry, D.G. (2002)- In-Vehicle Cell
Phones: Fatal Distraction? Real or
potential problem? Transportation
Safety, March 2002. Available online
at www.asse,org/cellfatal btm.

Article that proposes alternative golutionto the ’
problem, and cites publicly available facts and figures

in order to place

the problem in perspective.

Concludes that “while some degree of rigk is associated with in-

vehicle cell phone usc, the current state of kmowledge regarding

itsleveldoesnotindicatethatitissigniﬁcanﬂygreammanthnt
i dmingthecomseofnomuldﬁvingwhilc

performing other socially acceptable in-vehicle tasks.”
Further research comparing spectram of distracting activities.
Suggests caution in considering legislation, especially in light of
developing technologies such as adaptive cruise contro}, lane
warning systems, and forward collision waming
systems. Notes that such devices address the primary effects of
driver distraction — lane position variability, speed variance, and
failure to detect forward obstacles. Questions whether it is
wreasonable” to “forbid drivers to operate cellular or other
devices in vehicles that are equipped to compensate for driver
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Verizon Wireless (2002), Safety Tips.
Online at www. verizonwireless.com.

Recomme

udations for cell phone use while driving. Your safety is our first priority.

For your Wll-bdng and the well-being of those around you, please

Jollow these simple safety recommendations while driving. Seme of
these safety tips are not only sensible, but mandatory. Before using
Your wireless phone, please familiarize Yourself with the regulations
in your areq.

L
2
3.

When bekind the wheel, safe driving is atways Yyour first
responsibility,

Dial your phone when your car is not in motion.

Abways use kands-free when driving and talking, When
You turn your phone on, make sure Your hands-free device
is on and working.

Pre-program important and frequently-dialed numbers,
including home and babysitter, so you can dial them by
Ppressing only a few buttons,

Never take notes or write down'phone numbers while
driving, Rasher, pull off the roud to a sqfe spot or leave
Yourself a message on your voice mail system,

Know your wireless Phone number so emergency personnel
can call you back. You may want to write it down and keep
it in your cer for quick reference.

{f traffic canditions warrant yokr undivided attention, turn
Your phone off, and let calls go to Voice mail or activate
Call Forwarding.
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American Society of Safety ASSE’s position on legislating the use of cellular
Engineers. (2001). American Society phones while driving.

of Safety Engineers Position Statement :

on the Use of Electronic Devices in

Motor Vehicles and Safe Driving

Practices (October 25, 2001). Online

at www.asse.org/ngposi9. htm.

phone is a potentiall
the hazards associa

unsafe act. All drivers should be cognizant of
with such bebaviors.”

“The Society’s viev‘fzr that operating a vehicle while using a cellular

“ASSE’s view is that specifying cellular ghones in legislation and
regulation may not be the best route to take in addressing this issue.
For example, the argument against deflular phones also holds
true for a vehicle oprator who drives in unsafe manner while
cating, drinking, putsi on makeup, g a DEWSpaper, operating
any other elecu'onimicc, or some othet type of distracting activity

where the driver’s mi

eyes, and hand(g) are engaged clsewhere

than the road ahead 4nd the steering whedl.”

“Clearlybettercrashldatamneededtoc]aﬂfyandqmnﬁfythe
magpitude of the driver distraction and the relative
contributions of different sources of driver distraction.”

] ;
Makes following re¢ommendations: !

“More public outreach to reinforce the public that a driver’s
first responsibility is the safe opera ion of a vehicle. This
includes school driver education.”

“Examination df state driver licensing processes to ensure all
applicants rstand the tenets of spfe driving in addition to
understanding state driving regulations.”

“Evaluation of bmployers’ current
enforcement of written guidelines
electronic deviges while driving.” |
“Proactive traiging of employees about appropriate operation of
electronic deviges.” :

“Increased ressarch by the antomotive industry and the
manufacturers bf electronic and other devices that are routinely
used in vehicles to improve designs|and functions to elirninate
driver distractions.” i

“Qpe of the tepets of the ASSE posjtion for traffic safety is the
need for imprdved driver education, This is a significant
component in pecuring safety on the highways and in addressing
the hazards of msing ceil phones ile driving. Driver education
should includd training about elimihation, or at least minimizing,
driver disu'actiions.” |

; creation and
g employee use of
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Cellular Telecommunications & CTIA’s position on reinforcing the
Internet Association (2001). witeless phones while driving.
Testimony of Tom Wheeler before the

U.S. House of Representatives

Transportation and Infrastructure

Highways and Transit Subcommittee

(May 9, 2001). Washington, DC.CTIA.

See Also

CTIA (2001). CTIA’s position on
reinforcing the responsible uge of
wireless phones while driving, Online
at www. wow-
com.com/consumer/issues/driving

responsible usc of  “Wireless phones are the greatest safety tools invented since the

creation of 911 itself.”

“A wircless phone out of all potential driver distractions is the only
one that could possibly save your life or the life of another.”

“Today in the United States there are over 100 million wireless users

making over 120,000 emergency calls a day. That's one every 1.4
seconds.”

“These calls ensure that emergency responses to life-threatening
accidents are expedited and that drunk, impaired and aggressive
drivers are reported to the police and taken off of America’s streets
and highways.”

“The wireless teleppone industry believes that education is key in
addressing the issue.” i:

|
“CTIA encourages Congress to take a ikree-pronged approack in
addressing the inattentive driving issue: 1) additional [crash] data
collection fon any in-vehicle distraction], 2) enforcement of current
reckless and careléss driving laws, and 3) education.”

NHTSA - For Internal Use Only
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Cellular Telecommunications &
Internet Association (2001). The
wireless telephone industry recognizes
that drivers face many distractions in
the car; Please don’t let your wireless
phone be one of them (pamphlet).
Ouline at www/wow-com.com.

Tips for drivers

The Cellular Telecommunications & Internet Association’s Ten Tips
to using Your Phor%“ Responsible and Safely While Driving
Safe driving is your\first responsibility. Always buckle up and keep
your hands on the 4:“: and your eyes on the road. The wireless
industry encourages callers to use a hagds-free device or
speakerphone while driving. Users arealso encouraged to keep
their calls brief and to emplay the memory dialing function on their
phones to m;himize”lrhe potential distraction. Remember that state
laws already prohibit distracted driviug{

1 .

1. Get to know your wireless phone and its features such as
speed dialand redial. ;

2. When ble, use a hands-free device.

3. Position your wireless phone within easy reach.

4. Let the pevson you are speaking with know you are driving i
necessary, suspend the call in heavy traffic or hazardous
weather conditions. :

5. Donot notes or look up phone numbers while driving.

6. Dial sensibly and assess the c; if possible, place calls
when you gre not moving or before pulling into traffic.

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

8. Dial 9-1-1 or other local emer;eucy numbers to report
serious emergencies — it’s free|from your wireless phone!

9. Use your wireless phone to help others in emergencies.

10. Call roadside assistance or a special non-emergency
wireless number when necessary.

|
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Joint State Govern
General Asserably of the
Commonwealth of Pennsylvania

(2001). Driver Distractions and Trafic

Safety (2000 Senate Resalution No.
127, Printer’s No, | 935). Harrisburg,
PA: Joint State Government
Commissjon

ment Commission,

distraction and traffic safety, includes

recommendations 1o the Genera] Assembly,

many distractions leading to crasheg ag cell phones 5o that g ban
of witeless conversations 0esn’t seem Promising when personal
conversations with other occupants would Presumably remain

Based upon it’s revigy of the current stute af research, the

Joint State Govermmens Commission for the General Assembly

ofPennsylvmif made the Jollowing recommendations:

=~ “A starmto, or regulatory restiiction on specific driver
distractio does not yet appeay to be warranted based
upon avallibie data. 'Should filture data demonstrate the

» of relighle crash

data nationally, Pennsylvania® Department of

Transportaion should adopt the voluntary criteriq known

as Model Minimeom Uniform ¢ Criteria, whick are
ised

clsdncems#cceedlfitis based
assure that any regulatory respgnse actually increases
safety,” | f

- “The Publiciand private seciops
drivers’ g
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National Association of Governors’
Highway Safety Representatives
(2001). Membership Adopts New
Policies at Annual Meeting (October
14, 2001) — N.6 Distracted Driving.
Online at www.naghsr.org

Policy statement and recommendations.

“NAGHSR opposes federal legisiation which would penalize

states for not restricting the use of cell phones ov ather electronic
devices, particularly since many have life-saving benefits, Rather,

the federal gov
to determine the

nt should fund considerably more research
and nature of thi distracted driving

problem and the effpct of telematics on riving behavior.
Further, the fedeuﬁovernment shnnlg fund a comprehensive

media campaign to

distracted driving

«producers and proi

undertake a major

ucate the public gbout the dangers of
the way to ge driver distractions.”
of electronic devices should also

educational camspaign to inform the

publicabouﬂhe:;iﬂmoftkm devices.”
“As part of a co. iy or agency's employment policies, employers

should discourage the use of cell pho

and other electronic

devices when drivlnk except in emergenty situations.”

i
“As part of a state’s graduated lic
be discouraged from using cell phones

law, young drivers should .
other electronic devices

for non-emergency purposes while driving until they are fully

licensed.”

“NAGHSR believ: x that, when on the foad, drivers should not use

cell phones, faxes,
to report a crash

mputers, or other distracting devices except

tp emergency responders. If a driver must use

such devices, he/she should drive into & parking lot or other
protected area.” |
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- National Conference of State
Legistatures (2001). Feders)
on Cell Phones While
Driving. Action Resolution Jrom the
Commerce and Communications
Committee & Energy and
Transportation Commitree.
Washington, DC: NCSL. Online at
nesl.orp/star 3

while driving; adopted August 15, 2001.
¢

m

Resolution te‘gnrding"'le'gislation'oﬁ cell phone

Whereas, according to the Celluiar Telecommunications Industry
Associatcd(CTIA);moreﬂmn 120 million Awmericans subscribe to
wirelesstelcphom;service:and

Whereas, the Nationa] Highway Traffic Safety Administration
(NHTSA) estimates that 83 percent of those subscribers use their
phones while driving to report enwrgendies, conduct business, stay in
touch with family and friends, cal} for assistance, aud report
aggressive or clmnlnE driving; and ;

Whereas, the prolifération of coll phiones in cars and their potentiat for
distracting drivers has attracted the attention of state and local policy
makers, media, the fedeml Bovernment apd the general public; and

Whereas, state and lbcal policy makers arc weighing the advantages
of wireless technology against potential problems; and _

Whereas, in 2001, siate legislatures proposed approximately 140 bills
regarding cell phones and driving in 43 Siates, the Distract of
Columbia and Puerts Rico; and ;

school bus; restrict or prohibit phone use by teenage drivers; and

Whereas, eight states;i this year passed legislation regarding cel} phone
use while driving; and :

Whereas, legislation has been introduced in Congress to mandate that
states restrict cell phane use while drivingior face the loss of a portion
of the $30 billion in federal highway funds allotted to the states;

Whereas, if a state ﬁﬂsmemctmefederajmdawconwinedins.
9270t HR. 1837, that state would lose five percent of its highway
trust funds allotment the first year and ten Percent for each year after;

NHTSA - For Intemal Use Only
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Continned ...

National Conference of State
Legisistures (2001). Federal
Mandates oa Cell Phones While
Driving. Action Resolution from the
Commerce and Communications
Committee & Energy and
Transportation Commiiiee.
Washington, DC: NCSL. Online at
L HCSE stal (o
m

See Also

National Conference of State
Legisiatures (2002). Along for the
Ride: Reducing driver distractions =
Final Report of the Driver Focus and
Technology Forum. Washington, DC:
NCSL.

Final Report of the Driver Focus and Technology
Forum '

Now, therefore be is resolved, that the National Conference of State
Legislatures does not advocate any position with regerd to state
legislative consideration of cell phone use while driving; and

Be it further resolved, that NCSL believes the decision with regard to
cell phone use while drivingisbestdecidedbypolicymakers at the
state and local leve) in response 10 umique state and local issucs; and
Be it further resolved, that the National Conference of State
Legislatures will oppose any congressional legislation, such as 8. 927
and H.R. 1837, that mandates states to restrict cell phone use while
driving or preempts state Jaws and regulations, which place
resirictions on cell phone use while driving, as a preemption of state
sovereiguty and as an unfounded mandatc on the states; and

Be it further resolved, that copy of the resolution be forwarded to all
members of the 107® Congress and the President of the United States.

»  States that driver behavior is a state issue, and that states should
Jdecide whether to regulate the use of wireless telephones and
other communications, information and entertainment technology
in motor vehicles. :

e States that no regulation should prevent a driver’s use of hand-
held and hands-free wireless telephones in emergency situations.
Emergency situations are circumstances where the driver is using
a mobile telephone o other telematic device for the sole purpose
of compnmicating with an emergency response opetator; &
hospital, physician’s office or health clinic; an ambulance
company Of cotps; law enforcement personnel; or a fire
department, distract of corapany. Emergency situations also
include communications by police officers or peace officers;
members of a fire department, district of company; ot operators
of an authorized emergency vehicle in the performance of official
duties.

States that any restrictions on wireless communication use should
not impede emiergency Tesponse technology.

e Recommends driver education, better crash data collection and
further research.
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Network of Employers for Traffic
Safety (2001). ign Targets
Distracted Driving & safety Belt Use,
In NETS Factsheer September 10,

200}, Washington, DC: NETS, Online

at

X afety.o AYL) 100

1l

" Brief Reeoml?mdations to Employers/Employees,

8,000muhespﬂ-day. Yet, motor vehicles crashes that are a result of
inattentive behavior are predictable, preventable and within the
driver’s control. NETS advises employers that distracted driver
crashes are no accident.”

“The latest [NETS] .mrvey results emphasize the need  for employers
to take a more proactive approach and implement workplace traffic
safety programs for ai employees.”

NHTSA - For Internal Use Only
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Network of Employers for Traffic 7 NETS survey — poll of 1013 drivers surveyed August
Safety (2001). Programs: Distracted 16-19, 2001, by Pacific Data Development
driver. Washi DC: NETS. Corporaﬁon, !

Online at

mtraﬂ:csateg.owdm ted.asp

Based on the 94% of Americans who ever drive distracted...
06% have talked with a while driving;
§9% bave adjusted vehicle's stereo/climate control while driving;
74% Dhave caten a meal/snack while driving;

%1% have used a cell phone while driving;

41% bave tended to children while driving;

34% have read a road map/publication while driving;

19% have applied makeup, shaved, or combed hair while driving; and
11% have prepared for work while driving;

The survey results indicated that 56% of the Total Public believes that
using a cell phone while driving is “very dangerous.”

The survey results indicated that anly 38% of those who have
engaged in the use of cell phones while driving actually believe that
using a cell phone while driving is “very dangerous.”

The survey results indicated that only 4% of the Total Public believe
that talking with & passenger while driving is “very dangerous,”
whereas only 2% of those who have engaged in conversation with a

while driving actually believe that engaging in that activity
is “very dangerous.” ';

Network of Employers for Traffic
Safety (2001). Safety NETS
Newsletter (Fall 2001, A quarterly
newsletter of the Minnesota Network of
Employers for Traffic Safety).
Minnesota: Minnesota Safety Council,
State of Minnesota Department of
Public Safety, and the Network of
Employers for Traffic Safety.

Presents “Tips to Manage Potential Distractions”

Pull off the road to make zalls. Pre-sei your cellular phone with
commonly called numbers and allow voicemail to handle your calls
when possible. ' :

Notes that, “Drivers to Distraction” include “Engaging in intense or
emotional conversations with other passengers of on the phone.”

Notes that, “Driver instructors estimate that  driver makes an average
of 200 decisions duting every mile they drive. This leaves no room
for multi-tasking while behind the wheel.”

Network of Employers for Traffic NETS survey — poll of 1026 respondents conducted
Safety (2000). Leading Employers June 16 - 19, 2000 by Wirthlin Worldwide.
Join to Combat Distracted Driving. In ?
NETS Factsheet June 27, 2000.
Washington, DC: NETS. Online at
Xed . rog
000.

“Just under a ﬁﬂh(iQ percent) of drivers say they talk on the phone
{while driving]...” :
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Jackman, K.W,, I1I. (2000). Discusses the gssociation between cellular phones and

. : . _ Concluded that, based on the reséarch and evidence .
Warning: using a cellular phone while  motor vehicles accidents (including s review of the

available, cellular phone use while driving is hazardous.

you drive may be hazardous. Hinckley  relevant literatize to date), analyzes the steps that 2 Conchuded M more data is in order to determine the
Journal of Politics, 2(1), 4146. have been takein by lawmakers, and makes strategy magnitude of the problem.
recommendations for lawmakers to follow as they * Concluded that relevant information is too limited and that
attempt to deal with the increasing complex problem lawmakers shopld not ban all cell ar phone use by people while

of cellular phope use while driving. they are driving.
: *  Recommended that lawmakers should mandate accurate police
: rapordugandassiurmrckmasitkqdevdopabm
understanding of the safety implicitions of cellular phone use.
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‘Alston, H. (1999). A Risky Call:
Employer Limitation of Employee Cell
Phone Use. te
22(1), Atlanta, GA: Ford & Harrison
LLP. Online at www.fordharrison.com.

F
Atlanta, GA

i

that re y on

“Companies
warning of the Smith Bamey settlement. Management might consider

implementing policies that prohibit cellular phone use while driving
on company business. If the company provides employees with
wircless communication devices, it could require, as a condition of
receipt, that the employee sign an acknowledgement that these
devices are not to be used while operating automobiles or other
equipment. Company owned cell phones could carry a sticker

Wwarning

expressing that using the phone while driving is dangerous

and should be done only in an emergency. Even those companies that
do not provide wireless communication devices but support or
promots use of cell phones may wish to study dependence on this
technology in order to avoid claims that dangerous behavior was
tacitly approved.” :

Farmers Insurance Group as cited in
The Auto Channel (May 4, 2000).
New survey shows drivers have had
sclase calls’ with cell pbone user.
Online at www.autochannel.com.

Farmers Insurance
Los Angeles, CA

Ksmeﬁ:Adams-“WhilelensmmeGmuppmmotesthﬁ.

idea of drivers carrying 3 cell phone while in their car in case of

emergencies, we don’t recommend people usc a phone while they

are driving.” f

Farmers Insurance offers the following safety tips:

~  If possible, use a hands-free device.

- Do not take notes or look up numbers while driving.

—  Place calls when you are not meving or before pulling into
waffic.

~  Keep conversations short and sweet. Don’t use the phone
for social visiting while you drive.

- Suspend the call in heavy traffic, hazardous weather
conditions or stressful situations. You can explain later,
because you will still be alive.

Praxair, a $5-billion industrial gas
maker (Associated Press, Aug 26,
2001). Firms craft cell phone poticies.
Online at www.wired.com

Praxair, Inc., Worldwide Headquarters
39 0d Rldga\)uty Road, Danbury, CT 06810 USA

|

Banned celt phone use on 1999
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State Farm Insurance Cog, as citedin  State Farm Insurance
The Journal Star, Peoria, Iinois Bloomington, fltinois

{August 13, 2002) on the AAA cat is in motion. If it is absolutely necessary to
Foundation for Traffic Safety Website us one of these devices while driving, the vehicle should be equipped
under Traffic Safety News, Some : with cquipment that allows the individual’s hands to remain on the
Nlinois Companies Creage Policies on : steering wheel

Cell Phone Usage while Driving at :

www.gaa on. )

U.S. Cellular Co. a3 citeg in The U.S. Cellular Cop. Mandates hands- : equipment for employees who drive on

Journal Star, Peoria, Iilinois (August  Chicago, Illinois company buginess, - '

13, 2002) on the AAA Foundation for

Traffic Safety Website ungey Traffic ' From the company’s cell phone policy statement: “Stopping oa the
Safety News. Some 1ltinois Companies : side of the road is hot acceptable, It is encourage that associates exit
Create Policies on Ce]) Phone Usage : the roadway and find a Proper parking space prior to using their
while Driving a¢ : cellular phone,”

Wilkes Artis, Washington DCbased Wilkes Artis David Fuss - “Ongr policy is that personne] are not to conduct business
law firm (Associated Press, Aug 26, 1150 13 St, NW, Suite 400, Washington, DC while using cell phones, unless they pull over and stop or use a

2001) Firms craft cel] phone policies, 20036-3841 handsfree device,.”

Online at -wired.com.
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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

HETRA bneinall T Ouly, Wastiing Summmua bn. Noviow- U

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.

NITHA futwund L Ouly, Swvicig: Esnionnt o Sireiner {0

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

.’mn—w-o-!‘uu-._u-m i

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?

"ATAA ntwnnd bhm Oy, Wonking Dvssumpan In Sovion (H0Y 1

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.

s 12
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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.
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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
18
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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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Totat Eatimalnd Silllaits Losal and Reswming
Wirelons Calte, AN U.5. Sutrsiriboss [GTIA, 2053

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,

- 20
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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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Pl Dstorel s CTOA, dubie (CT 200y

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%

11




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

HIEPRA Sy e s, Winikion Dowtstmt b Buvuiowr {900
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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

MUTRA bmtvnisl Vs Oy, Wnkiing Clammenad b Moo (A5}

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.

WA by Ut Dy, Woathing Evrnvnont o Bavbows (VEF) L
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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

M7 e Vs Onk Wy Dot Bk {140 bl

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.

24




| 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

28




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

35




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

e e e e e ]
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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]

MY Sanand Loy Confy, Wiing: Domwummren o S {90

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.

50




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

56




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.
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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.?
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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.
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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.
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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.
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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.
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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.
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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.
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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
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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
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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_
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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
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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.
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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.

NHTRA el [Fote Egly, Wiatiiing. Dovenntt o Rorsionr (205}

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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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%.
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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.
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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.
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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.
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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.
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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
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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
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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
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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.
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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.
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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.
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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.
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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.
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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.
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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.

214
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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),

METRA hmiwvnad Dhen Dhuly, Wovhing Doiemainint I ot T ns

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}.

26
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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.
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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.
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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.

22
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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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 The Relationship Between Es=——-
On-Road Wireless Phone Use i
and Crashes
NHTSA Advanced Research andAnaIysis
July 2003
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What is Distraction?

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.

" 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 result in
adverse consequences to be considered a
distraction.

NHTSA, For Internal Use Only, July 2003




How Do Cell Phones REST=
Cause Crashes?

+ Review of cell phone related crashes provides
insight into how driver actions and responses
associated with cell phone use lead to crashes,

. There are four categories of distraction:
- Visual - e.g., Looking away from road to 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 most often occur in
some combination.

NHTSA, For Internal Use Only, July 2003




Briefing Outline

- Industry Data and Position
- Current Cell Phone Usage Rates

- Crash Data and Cell Phone Use

- Concerns of the American People
- States’ Legislation/regulations

- Research Studies
- Estimated Crash Risk
- NTSB Recommendations

- Dr. Runge With Policy Discussion

NHTSA, For Internal Use Only, July 2003




Cell Phone Growth | =~~~

Service Revenues of $78 Billion in 2002

Overall Growth in Cell Phone Use
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CTIA Safety Tips

w

o o

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

When available, use a hands free device.
Position your phone within easy reach.

Let the person you are speaking to know you are driving; if
necessary, suspend the call in heavy traffic or hazardous
weather conditions. -

Do not take notes or look up phone numbers while driving.

Dial sensibly and assess the traffic; if possible, place calls when
you are not moving or before pulling into traffic. |

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

Dial 9-1-1 to report serious emergencies -it's free from your
wireless phone!

Use your phone to help others in emergencies.

. Call roadside assistance or a special non-emergency wireless

number when necessary.

NHTSA, For Intemal Use Only, July 2003
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NHTSA Surveys

2000 NOPUS
- 4% of drivers using a handheld or hands-free cell phone during

daylight hours
Estimated Exposure Time: 4.7 million hours per day in daytime

2002 NOPUS
6% of drivers using a handheld or hands-free cell phone during
daylight hours
- Estimated Exposure Time: 7.4 million hours per day in daytime
2002 National Survey of Distracted and Drowsy Driving Attitudes

and Behaviors |

Estimated 792 million trips each week in which drivers take incoming
cell phone calls (19% of estimated 4.2 billion weekly trips)

Drivers who use cell phones reported an average of 4.5 minutes per

call while driving
NHTSA, For [ntemnal Use Oaly, July 2003




Crash Data

» Cell phones not often reported as a
contributing factor at the PAR Level

- Some states have initiated special studies

. California
- New York
- Virginia
- Wisconsin

« Identifying cell phone use as a contributing
factor in a crash is very difficult without a
witness or access to phone records even with
more in-depth crash investigation

NHTSA, For Internal Use Only, July 2003




Legislative Update: RES==
Public Opinion

Surveys of public opinion confirm the driving public’s
concern 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 2002 national survey
indicate that:

— 88% of all drivers support increased public awareness of the risks
of wireless phone use while driving.

— 97% of all drivers supports a ban on all wireless phone use while a
car is moving (except for 911 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 increased fines 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.

NHTSA, For Internal Use Only, July 2003
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Legislative Update: BEST=
State Activity

NY is still the only state to restrict use of hand-held
phones while driving by general public.

~ Several local jurisdictions have also restricted hand-
held cell phone use while driving.

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

Several states have established Task Forces and/or
have set up special data collection activities on this
issue.

A few states have prohibited local restrictions.

More than 30 states have considered legislation on the
issue in the last year.

NHTSA, For Intenal Use Only, July 2003
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Legislative Update: REEE=
State Activity

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

* Maine enacted legislation in 2003 that requires persons
under 21 to obtain an instruction 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
~Island, and Tennessee have enacted legislation that
prohibits the use of cell phones while operating a

SChOOI bus- _ NHTSA, For Internal Use Only, July 2003 11 |




Hand-held vs. Hands-free =

Both hand-held and hands-free architectures increase
risk while driving although the mechanisms may differ.

» Whereas hands-free phones may have some
performance benefits, evidence indicates that drivers
who use hands-free phones use them more frequently
and for longer durations.

+ It should be noted that hands-free phones come in
many forms, and they differ significantly in demands
on the drwer

- Headsets, earpieces, and speakerphones
- Some with voice dialing
- Some with both voice dialing and voice command

NHTSA, For Internal Use Only, July 2003 l 2




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)

NHTSA, For Internal Use Only, July 2003
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NHTSA pes==
Experimental Research

- Test Track

. Examined distraction from a
number of in-vehicle devices,
including cell phones

NHTSA, For Intemal Use Only, July 2003
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Experimental Research: Test Track

Hands-Free And

Writing A List =>

Crashes into Cross
Traffic at Light

Dialing Handheld
Cell Phone => Hits
Traffic Control Barrel

on Right

Destination Entry Navigation Dis'pla'y => Runs Off Road
NHTSA, For Internal Use Only, July 2003
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NHTSA .
Experimental Research

. Test Track
Examined distraction from a

number of in-vehicle devices,
including cell phones

- NADS
. Examination of driver
performance and behavior using

different cell phone architectures

NHTSA, For Intemnal Use Only, July 2003
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NHTSA

Experimental Research: NADS

Handheld Phone
Task => Runs of Right
Side of Road

Hands-Free Phone
Task => Crashes into
Forward Vehicle

=> Brakes Hard to Avoid Hitting Forward Vehicle
17

**¥Important: Video images of NADS study participants are subject to confidentiality agreements and may not be shown in the public domain

Dialing A Handheld Cell Phone
without the express permission of the participants. NHTSA, For Internal Use Only, July 2003
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NHTSA
Experimental Research

- Test Track
Examined distraction from a
number of in-vehicle devices,

including cell phones

- NADS
Examination of driver
performance and behavior using

different cell phone architectures

- Naturalistic
100-car naturalistic study that will

capture cell phone use under
typical on-road drlvmlgmcondltlons
NHTSA, For Use Only, July 2003
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NHTSA

Experimental Research: Naturalistic

Handheld Phone
Conversation
& Personal Hygiene

Eating While Driving
=> Crashes into
Forward Vehicle

Answering Handheld CeII Phone —> Runs off nght Side of Road
dentiality agreements and may not be shown i inthe 19
co at this time will compromise integrity of current study.

***Important: Video images from 100-Car Naturalistic
public domain without the express permission of the parti
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A Tragic Example

A car hits the back of

=

the truck, xilling all the

and thewr daughter.

passcnygers - the driver. his wil

NHTSA, For Internal Use Only, July 2003
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Cost Benefit Studies T

. AEIl-Brookings Joint Center for Regulatory
Studies

. 1999 78 fatalities per year (range 10-1000)*

. Harvard Center for Risk Analysis
. 2000 900 fatalities per year
. 2002 2,600 fatalities Per year (inciudes responsible drivers and others)

. Both groups conclude that benefits and costs
-do not justify restrictions.

NHTSA, For Internal Use Ounly, July 2003
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Notable Comments from BS=z=
2000 Harvard Study

“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

“It is 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.”

~ (Source: Lissy, Cohen, Park, & Graham, 2000)

NHTSA, For Internal Use Only, July 2003
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NHTSA Estimates of Exposure

While Driving in 2002

Percent of Daylight Driving Time Spent Using a Cell Phone
(2002 NOPUS)

6%

Number of Drivers Using Cell Phones During the Average
Daylight Moment (2002 NOPUS)

801,000 drivers per
moment

Daylight Hours of Cell Phone Use While Driving Per Day
(derived from 2002 NOPUS data)

7,440,000 hours per day

Daylight Miles Driven Using a Cell Phone Per Day
(derived from 2002 NOPUS data)

243,800,000 miles per day

Trips While Taking Incoming Cell Phone Calls Per Day

Trips While Making Outgoing Cell Phone Calis Per Day
(derived from National Survey of Distracted and Drowsy Driving Attitudes and Behaviors

2002)

113,000,000 trips per day
111,000,000 trips per day

NHTSA, For Internal Use Only, July 2003
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Relative Risk Models o

Purpose — Predict Increase in Total Risk of Crashes

- Estimate the Increase Risk Due to the Distraction

- Estimate the Duration of the Distraction Activity

Most Published Analyses Have Used a High Relative
Risk (RR) Factor (4.3) Based on Earlier Research and
Low Exposure

Recent Studies Indicate a Much Smaller RR (1.38)

Recent Studies Also Indicate a Much Larger Degree of
Exposure

NHTSA, For Intemnal Use Ounly, July 2003 ) 2 4
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Plotting Estimates of Total Risk F==z=

of Crashes Across All Drivers

Summary of Estimated Total Risk of Crashes as Function of Exposure Time and
Relative Risk Based on Results from Recent Studies
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Plotting Estimates of Total Risk SE===:
- of Crashes Across All Drivers

Summary of Estimated Total Risk of Crashes as Function of Exposure Time and
Relative Risk Based on Results from Recent Studies
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NHTSA 2002 Crash Estimates Es=—=-

) 0 - o - ————
Given 6% Exposure Time (AT=.06)

Conservative Risk Levels
 Year2002 | RR=10 | RR=12 | RR=1.38 RR=1.5

Total Risk 1.0000 1.0120 1.0228 1.0300
Estimated Total Police Reported Crashes | 6,279,356 6,204,897 6,139,378 6,096,462
in which Cell Phone Use Was Not a
Contributing Factor to the Crash
Estimated Police Reported Crashes in 0 74,459 139,978 182,894
which Cell Phone Use Was a
Contributing Factor to the Crash
Estimated Total Crashes (*CP) 0 127,853 240,355 314,046
(Reported plus Non-reported)
Estimated PDO Crashes (*CP) 0 98,214 184,636 241,243
(Reported plus Non-reported)
Estimated Injury Crashes (*CP) 0 29,184 54,864 71,685
(Reported plus Non-reported)
Estimated Fatal Crashes (*CP) 0 455 855 1,117
Estimated Fatalities (*CP) 0 508 955 1,248

*CP = Celt Phone Was a Contributing Factor to the Crash

Note that calculations assume distribution of crash severity (fatal, injury, PDO) is same for total police reported crashes and
for crashes in which cell phone use was a contributing factor to the crash; and equivalence in relative risk is assumed across

for daytime and nighttime.

NHTSA, For Intemnal Use Only, July 2003
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Distribution of Estimated Fatalities in which . :wg

Cell Phone Use was Contributing Factor * People Sauin Peogle
By State For 2002. RR=1.38

i s et

-10 fatalities
" 11-20 fatalities
21-30 fatalities
31-40 fatalities ‘
41 or more fatalities
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Future Directions in U.S. FEi=—
Mobile Phone Use

* Results 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 young adults say they frequently use
wireless data services, including SMS and the

wireless internet, compared with 22% of all users
combined. |

NHTSA, For Internal Use Only, July 2003
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NTSB Report / Hearing

® 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.

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

" The Board found that the probable cause of the
crash was the Explorer driver's failure 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.

NHTSA, For Internal Use Only, July 2003 30




NTSB Recommendations ===
June 3, 2003

Safety Recommendations to NHTSA

. Develop in conjunction with The Advertising Council, Inc., a media
campaign stressing the dangers associated with distracted driving.

2. Develop in conjunction with the American Driver and Traffic Safety
Education Association a module for driver education curriculums that
emphasizes the risks of engaging in distracting behavior.

3. 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.

Safety Recommendations to the States
a.  To the 49 States that do not have such legislation, enact legislation to

prohibit holders of learner’s permits and intermediate licenses from

using interactive wireless communication devices while driving.

NHTSA, For Intemnal Use Only, July 2003 : 31
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Last Official NHTSA REE==-
Statement

- “NHTSA's consumer information will now include
advice that growing evidence suggests using a

wireless phone or other electronic device while driving

can be distracting and drivers should not talk on the

phone or use other devices while their vehicles are in

motion.” [Emphasis added]
. Rosalyn G. Millman, NHTSA Acting Administrator, July 18, 2000

« This NHTSA position has not been widely publicized.

NHTSA, For Internal Use Only, July 2003
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Safety Tips from REE==
Transport Canada

Transport Canada Fact Sheet RS200-06 (rr2436€, December 2001) .55

- “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 vehicle.”

To avoid collisions arising from the use of cell phones:

« Turn the phone off before you start driving. Let callers leave a
message.

- If 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.

- If you have to make or receive a call, look for a safe opportunity to pull
over and park. | |

NHTSA, For Internal Use Oaly, July 2003
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GSA (2002) e

+ Recommended policy (FMR Bulletin B-2) on the use
of wireless phones while driving motor vehicles
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 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.

NHTSA, For Internal Use Only, July 2003
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NHTSA Proposed Policy, ===

- Recommendations to OST, July 200

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.

NHTSA, For Internal Use Only, July 2003
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NHTSA Proposed Policy &====

Guidelines for Implementation, July 2002 |

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

- Stop the vehicle in a safe location that is off the
road, well away from traffic, before they receive
or place their calls.

- Allow a passenger to receive or place calls.

- Use the phone’s voice mailbox feature if so
equipped, 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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DRAFT: NHTSA CELL PHONE POLICY

The wireless communications industry has grown at an extraordinary rate in recent years.

There are currently more than 170 million cell phone subscribers — more than half of the

U.S. population. According to a National Highway Traffic Safety Administration survey,
6% of daylight driving time — up from 4% in 2000 - involves talking on the phone.

However, NHTSA’s position is that the primary responsibility of the driver has always
been to operate a motor vehicle safely. It is a task that requires full attention and focus.
Statistics show that all distractions, whether associated with the use of technology or not,
can increase the risk of a crash.

NHTSA estimates that driver distraction contributes to about 25 percent of all police-
reported traffic crashes. Though all distractions are a concern, we have seen the growth of
a particular distraction, namely cell phone use while driving. While the precise impact
cannot be quantified, we nevertheless have concluded that the use of cell phones while
driving has contributed to an increasing number of crashes, injuries and fatalities.

A significant body of research worldwide indicates that both hand-held and hands-free
cell phones increase the risk of a crash. Indeed, research has demonstrated that there is
little, if any, difference between the use of hand-held and hands-free phones in
contributing to the risk of a crash while driving distracted. Hands-free or hand-held, we
have found that the cognitive distraction is significant enough to degrade a drivers’
performance.

We recommend that drivers not use these devices when driving, except in an emergency.
Moreover, we are convinced that legislation forbidding the use of handheld cell phones
while driving may not be effective in improving highway safety since it will not address
the problem. [n fact, such legislation may erroneously imply that hands-free phones are
safe to use while driving.




DISTRACTION STATEMENT
DRAFT

Whether the vehicle is a small car or a large truck, there are many things that can distract
the driver from his or her primary task ~ getting to a destination safely. Those distractions
come in a many forms, from eating and drinking to conversations with others in the
vehicle. While drivers must recognize that all distractions can be dangerous, wireless
communication devices are a particularly unique and troublesome since they involve
cognitive distraction. Research has consistently demonstrated that diversion of a driver’s
cognitive attention can seriously impair the ability to drive safely. And, the reality is,
driver’ performance can be compromised regardless of whether the device is hand-held or
hands- free. Consequently, we recommend that drivers not use a cell phone while driving,




(DRAFT LETTER)
Dear Governor:

As you know, the wireless communications industry has grown at an extraordinary rate.
Today there are more than 147 million cell phone subscribers — more than half of the U.S.
population. According to a survey by the National Highway Traffic Safety
Administration, 6% of daylight driving time - up from 4% in 2000 - involves talking on
the phone. That translates into more than 200 million in-car calls per day.

However, the primary responsibility of the driver has always been to operate a motor
vehicle safely. It is a task that requires full attention and focus. Statistics show that ali
distractions, whether associated with the use of technology or not, can increase the risk of
a crash.

NHTSA estimates that driver distraction contributes to about 25 percent of all traffic
crashes. Though ail distractions are a concern, we have seen the growth of a particular
distraction, namely cell phone use while driving. While the precise impact cannot be
quantified, we nevertheless have concluded that the use of cell phones while driving has
contributed to an increasing number of crashes, injuries and fatalities.

A significant body of research worldwide indicates that both hand-held and hands-free
cell phones increase the risk of a crash. Indeed, research has demonstrated that there is
little, if any, difference between the use of hand-held and hands-free phones in
contributing to the risk of driving while distracted. In either operational mode, we have
found that the cognitive distraction is significant enough to degrade a drivers’
performance.

We recommend that drivers not use these devices when driving, except in an emergency.
Moreover, we are convinced that legislation forbidding the use of handheld cell phones
while driving will not be effective since it will not address the problem. In fact, such
legislation may erroneously imply that hands-free phones are safe to use while driving.

We will be working at the national level on an educational campaign to alert drivers to
the risks associated with the use of wireless communication devices while driving.
Meanwhile, we recommend that police agencies in your state vigorously enforce existing
wraffic laws whenever motorists operate vehicles in an unsafe manner as a result of
distracted driving or other behavior.

Your state should also consider the vulnerability of novice drivers as it relates to
distractions, including cell phone use. Countermeasures, including education and
restrictions on cell phone use by novice drivers may be an appropriate way to address the
problem.

To further assist you and the lawmakers of your state, NHTSA has developed a
comprehensive summary of available research on the subject. It can be accessed through
the website: www.nhtsa.dot.gov.



http://www.nhtsa.dot.gov

If my staff can provide you with further information, have them contact Ray Owings,
NHTSA Associate Administrator for Advanced Research and Analysis, (202) 366-1537.

Sincerely,

Norman Y. Mineta, Secretary




WIRELESS COMMUNICATION DEVICES
TALKING POINTS
JULY 2003

Background: The wireless industry has grown at an extraordinary rate. Today there are
over 147 million cell phone users — more than half of the U.S. population. According to a
NHTSA survey, 6% of daylight driving time — up from 4% in 2000 - involves talking on
the phone. That translates into more than 200 million in-car calls daily.

o The primary responsibility of the driver at all times is to operate a motor vehicle
safely. It is a task that requires full attention and focus.

o Statistics show that all distractions, whether associated with the use of technology or
not, can increase the risk of a crash. NHTSA estimates that driver distraction
contributes to about 25 percent of all traffic crashes.

o Though all distractions pose a potential safety risk, we have recently seen the growth
of a particular distraction, namely cell phone use while driving.

o Though the precise impact cannot be quantified through traditional data collection
processes, we nevertheless have concluded that the use of cell phones while driving
has contributed to an increasing number of crashes, injuries and fatalities.

o A significant body of experimental research indicates that both hand-held and hands-
free cell phones increase the risk of a crash. Indeed, there is little if any difference
between hand-held and hands-free phones in contributing to the risk to themselves
and others.

o Limiting use to hands-free phones while driving will not solve the problem. In either
operational mode, we have found that the cognitive distraction is significant enough
to degrade a drivers’ performance. We therefore recommend that drivers not use
wireless communication devices, including text messaging systems, when driving,
except in an emergency.

o Moreover, legislation that only forbids the use of handheld cell phones while driving
will not be effective since it will not address the problem. In fact, such legislation
may erroneously imply that hands-free phones are safe.

o States should additionally consider the increased vulnerability of novice drivers as it
relates to distractions, including cell phone use. Countermeasures, including
education and restrictions on cell phone use by young drivers, are advised.

o Wireless communication devices are not the only driver distraction of concern to
NHTSA. The agency will continue to study the range of distractions and will develop
programs and partnerships as necessary to reduce those risks. The agency also will
monitor the impact of driver adaptation to wireless communication devices.




o The agency also will continue to work with industry to make sure that wireless and
other technologies will be developed to minimize driver distraction.
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