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ABSTRACT

This extensive growth of cellular telephone use around the world is due to the tremendous and
rapid advances in the field of wireless communications. Moreover, the societal pressures for
increased efficiency, and an improved sense of safety associated with the availability of a cell
phone contributed to a dramatic increase in cellular telephone use by drivers in vehicles. It is
estimated that more than 85% of cellular telephone owners use their phones occasionally while
driving, and more than 27% use their phones at least in half of their tips.

But the rapid growth of cellular telephones in vehicles brings increased concerns regarding the
potential hazards of drivers’ use of cellular telephones while driving. This is reflected in the
growing number of legislative initiatives that address the issue of the use of cellular telephones
in moving vehicles.  To minimize the impact, some suggest the use of hands-free kits in
vehicles. However, the question still remains of whether or not the use of hands-free kit is safe
enough for drivers to use under all driving environments.

This paper examines the effects of cellular telephony use on driving behavior and addresses the
magnitude of the safety problem related to the use of the technology in the moving vehicles.
The conclusions of safety implications are drawn upon crash data analyses in selected U.S. and
Japanese locations. Conclusions and recommendations on actions that can promote safe use of
cellular technologies in vehicles are offered.

INTRODUCTION

In the recent years an overwhelming boom of the use of cellular telephones has been observed
around the world. It is estimated that there were over 80 million cellular phone users in USA in
the year 2000. The extensive growth of cellular phone usage is due to a variety of reasons.
First, the tremendous and rapid changes in this type of wireless communication technology
resulted into models that are easy to carry, inexpensive, and practical, which in turn made them
more attractive to potential users. Moreover, the societal pressure for increased efficiency, and
the desire for an improved sense of safety led to an increase in the cellular telephone use by
drivers in vehicles. It is estimated that more than 85% of cellular telephone owners use their
phones occasionally while driving, and over 27% use their phones regularly, at least in half of
their tips.(8)
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With respect to traffic safety, this in-vehicle device brings a lot of advantages to drivers as it
supports efficient and effective emergency notification and response such as automatic collision
notification, nationwide 911 access, and in-vehicle information on traffic hazards and roadway
conditions. The advantages mentioned above stimulate the researchers to further improve this
wireless device by adding advanced features such as Automatic Crash Notification (ACN). (8) In
the event of a crash, in-vehicle ACN recorders collect crash impact data, and communicate this
information, along with the precise location of the crash automatically, by impact activation of a
cellular telephone call to the emergency medical system. This function can significantly improve
emergency response time and save lives.

The rapid growth of cellular telephones in vehicles also brought up concerns for the potential
hazards to drivers who use of cellular telephones while driving. This is reflected in the growing
number of legislative initiatives on the state level that address the use of cellular telephones in
moving vehicles, and the large scale pressure for the use of hands-free kits in vehicles.
However, many worry that even the hands-free kits can not warranty safe driving in all driving
environments.  In the contrary, it has been suggested that the inattention and distraction
associated with the use of hands-free cellular telephones may cause more adverse effects on
driving behavior and performance than the hand-held devices.

Thus, the controversy remains on whether or not the use of cellular phones in vehicles offers
the user a real traffic benefit advantage. In the recent years, the United States of America joint
Japan and many European nations in assessing traffic safety implications of cellular
technologies. To date, numerous research efforts have been carried out and numbers of papers
have been issued on this topic. A synthesis of the most important research findings is offered in
the following paragraphs.

CELLULAR TELEPHONE USE EFFECTS ON DRIVING BEHAVIOR

Introduction

The use of cellular telephone involves the application of one or more of the following actions:

• Accessing the cellular telephone
• Dialing
• Voice communications
• Associated tasks like taking notes. (12)

These activities are the focus of most published studies. The research methods used to assess
the effect of cellular telephone use on driver behavior fall into one of three categories:

• Driving simulators,
• Closed courses (test tracks), and
• On-the-road data collection.

Driving simulators are widely used in behavioral analyses as they are safe and easy to control.
Also it is easy for the experimental designer to set up different traffic conditions on “road”, say,
heavy traffic density vs. light traffic density, to study the different effects of cellular telephone
usage on driving behavior under various traffic conditions.

The most problematic aspect of the simulator studies is that the subjects are aware of the no-
risk advantage, and they subconsciously may reduce the priorities of the driving task with
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regard to the concurrent cellular telephone tasks. This means the drivers might have different
driving behavior in a simulator from in a real world.

Closed courses or test tracks can offer a more realistic driving environment than driving
simulators. Failing to maintain adequate control on the vehicle will cause some real
consequences, (e.g. a crash) but, again, how realistic the test is depends on the nature of the
course and experiment designs. Therefore, it is still possible that drivers’ behavior would be
somewhat different from the real world.

The on-the-road data collect studies offer the most realistic driving experience among the three
available methods. Limits of the on-the-road studies are related to the test participants and
experiment design. For instance, the test participants are keenly aware that they are driving an
unfamiliar vehicle, with a stranger in the passenger seat, and everything that is going on is
being recorded. This knowledge may alter their driving behavior.(12)

Driving Simulator and Close-Course Studies

European Studies

Europeans became concern about the potential problem of using cellular phones while driving
earlier, and thus they conducted many valuable studies on the subject. In 1990 Alm and Nilsson
from Sweden conducted a motion-base simulator test to study the effects of a mobile telephone
conversation on drivers reaction time, lane position, speed level and work load under two
driving conditions (easy and hard) by using a VTI Driving Simulator. (3) The easy task was to
“drive” on a 80 km two-lane rather straight road, while the hard one was a 80 km two-lane very
curvy road.

There were 40 participants (20 male and 20 females) aged from 23 to 61 in this study. The
subject were randomly assigned to four experimental conditions: “easy” driving; “easy” driving
and telephone task; “hard” driving; “hard” driving and telephone task. A button simulating a
hand-free cellular had to be pressed to answer an incoming call. The conversation consisted of
several short sentences. If the sentence made sense, driver should answer “yes”. Otherwise,
driver should say “no”. After five sentences were read, drivers had to repeat the last word in
each sentence. At the same time, drivers had to try to brake as soon as possible whenever a red
square appeared.

The vehicle speed, lateral position and brake reaction time were measured as performance
indications. The researchers found that in easy tasks, the travelling speed was lower and brake
reaction time for all the drivers was larger when a call was placing. When the driving task was
hard, the most significant difference was found in the lateral position but not in the speed and
brake reaction time. The authors’ explanation to this was that the test participants put the
demanding driving task to a higher priority than what they did in the easy task. Therefore they
concentrated more on driving and attempted to manage their attention from talking on the
cellular phones. Also, the workload of the test participants always increased when the test
participants were in conversation, no matter the driving task was easy or hard. This research
concluded that using the cellular phone in the easy driving task than that in the hard driving
would have more negative impacts on driving behavior, which was contrary to normal
prediction.

In 1991, Alm and Nilsson extended their previous study by carrying out a similar test but only
considering elderly test participants (10 men and 10 women, between 60 and 71 years). (4)(13)
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They found that both the cellular phone use and age had a negative impact on drivers’ reaction
time. Compared to the younger drivers, the elderly drivers’ tracking ability seemed to suffer
more from a cellular telephone conversation, and thus they would encounter a greater risk to
intrude into the wrong lane or to leave the road. One interesting observation was that the
elderly drivers seemed to drive faster than younger ones when they were in a talk, but the
authors also pointed out this might be an artifact due to the simulator environment’s tendency
to create “speed blindness”.

Based on their experience from the two previous experiments, Alm and Nilsson carried a more
comprehensive experiment in 1995.(5) They studied the effects of a cellular telephone task on
young and elderly drivers’ choice reaction time, headway, lateral position and workload when
the participants were driving in a car following situation in the VTI driving simulator. Forty
participants were selected, 30 men and 10 women. In order to observe the possible effects
caused by age, they were divided into two groups: younger drivers (< 60) and elderly drivers
(>60). The VTI driving simulator used in this experiment was a more advanced one than before,
which could offer an impression of real driving.

The participants would drive on a two-lane, 7-m wide, rather straight road, where they would
meet a continuous stream of on-coming vehicles. Also, the participants would carry a similar
conversation task on a cellular telephone as that of the previous two experiments. During the
driving, they were asked to catch up and follow another car 16 times. Four of the cars ahead
braked; four activated the right turn signal, and eight just drove. Correspondingly, the
participants were required to respond in the following ways: when the vehicle ahead braked,
they should brake as fast as they could; when it activated its right turn signal, they should turn
on their left turn signal.

It was found that the reaction time for all participants, in a car following situation, was
increased when they were talking on a cellular telephone. For young drivers, the reaction time
increased from 0.385 second to 0.560 second while for elderly drivers, it jumped from 0.436
second to 1.460 seconds. These changes meant that, when driving at 50km/h (35mph), the
required stopping distance would be increased by 8 meters (24ft) for young drivers and 21
meters (63ft) for elderly drivers. Interestingly, none of these drivers was observed to
compensate for the longer reaction time by increasing their headway. The authors interpreted
this in two ways. The first one was that the drivers were unaware of the impact of the cellular
telephone task on their reaction time, and therefore saw no reason to increase their headway.
The second one was that the drivers felt that the headway was large enough to compensate for
a decrease in the reaction time. However, this was not the case under the “worst case
situation”, leading to the belief that inattention was the main cause for lack of early reaction.

The expectation that the use of the cellular telephone would also lead to an increased deviation
from the lateral position was not supported by the results of this study, while the level of mental
workload of all participants was found increased during a cellular telephone task. Given the
above results, the authors concluded that in a car following situation, the risk for an accident
might increase when a cellular telephone task is being carried as a result of increased driver
reaction time, shorter headway, and inadequate management of the increased workload for the
dual tasks of driving and conversing.

The research carried by Alm and Nilsson focused on the drivers’ reaction time, lateral position
and level of mental workload. In 1994, Pachiaudi and Chapon presented the results of their
research about the potential risk on road safety while driving and talking on a hands-free
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cellular telephone in an international conference held in Munich, German.(14) Their point of
concern was the driver’s ability to control the vehicle at a required speed when a cellular
telephone task took place at the same time. The research was carried on an interactive driving
simulator and was based on about 40 simple routes driven by 17 participants, 9 of which were
between 18 and 35 years of age and the rest 45 or older.  The subjects received a call and
maintained a cellular telephone conversation while required to controll the speed at either 90
km/h (55mph) or 130 km/h (80mph). Their performances were observed and recorded.

It was found that in 21 out of 39 cases, a conflict between the two concurrent tasks (i.e. driving
and telephoning) was observed and driving often lost its status as primary task. In these cases,
the performance was observed in several ways:

• A steady increase of speed (about 30 km/h) without any attempts to correct it.

• An increase of the period of speed oscillation from 60 seconds to 100 seconds or from 90
seconds or to 160 seconds, and

• A loss of speed control, leading to oscillations whose amplitude could be over 80 km/h.

It is obvious that these performances may be really harmful, should the drivers be driving on
the highway. It should be kept in mind that the driving tasks were all simple, which might have
caused drivers to reduce the priority of the driving task. Still, this study offers some insights
about the risk that might come with talking on a cellular telephone while driving.

American Studies

In 1991, McKnight and McKnight from National Public Services Research Institute carried out a
study on the effect of hand-free cellular telephone use upon drivers’ attention.(11) In this study,
150 participants observed a 25-minute video driving sequence and were required to respond by
manipulation of vehicle controls, changing speed or direction. The video contained 45 highway
traffic situations and each situation occurred under five conditions of distraction: placing a
cellular telephone call, carrying on a casual cellular telephone conversation, carrying on an
intense cellular telephone conversation, tuning a radio, and no distraction. The 150 participants
were equally divided between males and females. Among them 45 were young drivers (17-25
years), 56 were mid-age drivers (26-49 years), and 49 were elderly drivers (50-80 years).

The results were analyzed in terms of type of phone use conversation and age of the driver. The
test results confirmed that the participants failed to respond to the simulated highway traffic
situations more under distractions than under no distraction. Engaging in an intense cellular
telephone conversation yielded the greatest distraction, followed by the radio tuning.

While the gender and previous experience with cellular telephone use did not demonstrate a
significant effect on driver performance, the age difference did show some significant effects on
non-responsiveness to traffic situations. The authors concluded that elderly drivers might reduce
their accident risk during attention-demanding traffic conditions by avoiding the use of cellular
telephones and by refraining from conducting attention demanding conversation.

In 1995 Kantowitz, Hanowski and Tijerina studied the effects of cellular telephone use and text
message display on the performance of heavy-vehicle drivers.(17)(18) Fourteen truck drivers
aged from 26 to 68 years participated and were assigned several different tasks. These included
three cellular telephone dialing tasks (auto dialing, local 7-digit dialing, and long distance
dialing), two cognitive cellular telephone tasks (responding to questions), and seven CRT
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message-reading tasks (tachometer checking, time checking, radio tuning, 4-line reading, auto-
dial, local dial, and long distance dial). The participants drove under different density conditions,
including high and low traffic density.

It was found that the mean lane position was closest to the lane center for all dialing tasks, and
the farthest happened for the radio-tuning task. The lane deviations during the manual tasks
were smaller in high density traffic conditions than in low density. Interestingly, latency to
detect a pedestrian was lower when no phone call was placed. Overall the authors concluded
that the secondary tasks had impacts on the standard deviation of lane position. On the other
hand, by adding a complex secondary task, the time to detect a pedestrian was improved.
During data entry, drivers were more careful about lane position when traffic density was high.
The explanation for this might be that the drivers put more attention on driving when the
driving demanding was high. Similar observations were also implied by other studies.

On-Road Studies

European Studies

In 1991, Brookhuis, De Vries, and De Waard from the University of Groningen, the Netherlands
examined the effects of cellular telephoning on driving performance through on-road
studies.(10) Twelve participants (10 male and 2 female), who were unfamiliar with cellular
telephone use, were grouped into three equally sized age categories: 23-35, 35-50, and 50-65.

Each subject drove an instrumented vehicle for one hour each day during three weeks under
three different traffic conditions: in light traffic on a quiet motorway, in heavy traffic on a four-
lane ring road, and in city traffic. To ensure “heavy traffic” in the second condition, the
participants were instructed to follow another instrumented vehicle ahead, which enabled
measurement of car-following performance at the same time. The participants had to operate
the cellular telephone for a short time in each case. The telephone task consisted of a three-
minute test over the cellular telephone of a paced serial addition task, a fairly hard combination
of a memory test and an addition test, which was sensitive to external influences. Half of the
participants had to handle the cellular telephone by hand, while another half used a hand-free
set.

The lateral position, speed, and steering wheel movement were measured and their properties
were calculated and statistically analyzed. A significant effect of telephoning while driving was
observed on the standard deviation of the lateral position. This value decreased during the
telephone task, which showed that the vehicles were under better control, especially on a quiet
motorway.

It was also observed that, in a car following situation, the adaptation to the speed of the car
ahead was delayed by 600 msecs when the cellular phone was in use. The reaction time to the
front car’s brake signal was delayed by 130 msecs, which was not significant but still increased
the risk for a rear-end collision. Telephoning while driving in the city caused a substantially
increased amplitude of steering wheel movements. Also, it was shown that, the mental workload
increased when the telephone task was carried out. However, the pattern of the cellular
telephone operation, handheld or hand-free, had no different influence on the workload.

The effect of age difference was not observed in the results. The overall conclusion from this
study was that operating a cellular telephone while driving might decrease the traffic safety, and
this greatly depends on the traffic conditions and driving environment.
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In 1991, Parkes published one of his papers which reported on the first stage of analysis of
drivers abilities to make decisions while driving and using cellular telephones
simulatneously.(15) Participants in this study included 24 drivers (15 male, 9 female), ranging in
age from 18-50 years. All drivers completed four experimental conditions: Conversation between
driver to passenger (DP), Cellular telephone call to office (CO), stationary phone call to office
(TT), and face to face conversation (FF). The first two conversations were carried in a moving
vehicle, while the rest two were in the laboratory. The cellular telephone conversation consisted
a hybrid test which included seven sections: numerical and verbal memory, simple arithmetic,
numerical reasoning, inference, deduction and interpretation. The drivers were scored for each
test they made.

The author found that the participants received their highest score in the face-to-face situation,
followed by stationary telephone to office, then driver to passenger conversation, and finally,
cellular telephone call to office. The scores showed that in the CO condition, the participants’
verbal memory, numerical memory, and interpretation decreased by more than 20%, compared
to in the DP and TT conditions. The author’s explanation was that the combination of the
cellular telephone and driving tasks resulted in these difficulties, which implied an increased
mental workload level.

In the same year, Parkes, Fairclough, and Ashby presented their study on the effects of hand-
free telephone use on driving behavior in a conference held in the Florence, Italy.(5) In their
study, 24 drivers participated and drove an experimental vehicle in a real road environment
under three different experimental conditions: normal driving condition (CONTROL), driving
while conversing on a hand-free cellular telephone (CARPHONE), and driving while talking with a
person in the front passenger seat (PASSENGER).

The driving performance was measured both in terms of objective data (time to complete
experimental route, heart rate, eye movement behavior) and subjective data (NASA-TLX and
post-experimental questionnaire). It was found that it took the drivers 5% more time to
complete the route in CARPHONE and PASSENGER condition than in the CONTROL condition. In
addition, female drivers took significant longer time to finish the route in all conditions. Heart
rate was significant higher in CARPHONE condition than in other two conditions while no
significant differences in eye movement were found between the three conditions.

The results from subjective tests confirmed that the drivers had the highest workload, mental
demand, mental effort, and frustration in CARPHONE and PASSENGER conditions compared to
CONTROL condition. One important finding was that the participants reported the most
awareness of the extra load imposed by the secondary task in the PASSENGER condition, not in
the CARPHONE condition, though they both increased drivers’ workload, mental demand etc. to
the highest level.

American Studies

In 1995, Tijerina, Kiger, Rockwell, and Tornow carried out an on-road research to assess the
driver workload imposed by a cellular telephone on heavy vehicle drivers under various driving
conditions.(17)(18) Sixteen professional heavy vehicle drivers, with ages ranging from 32 to 60
years, participated. None of them was familiar with the cellular telephone use prior to the test.
The subjects drove an instrumented heavy truck over a 4-hour period on public roads under
different conditions of lighting (day or night), traffic density (low or high), and road type
(divided or undivided). Besides the driving task, the drivers were required to complete cellular
telephone dialing (auto-dial, 7-digit, and 10-digit manual cellular telephone dialing), radio
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tuning, and communications dialogue. The dialogue ranged from easy questions such as driver’s
name, address, to hard questions such as performing mathematical calculations. Continuous
measurements were taken on drivers’ visual allocation, steering and accelerator activity, speed
maintenance and lane-keeping performance.

The results indicated that the manual dialing (7-digit and 10-digit dialing) took more glances
than radio tuning, and required greater total time for the eyes to be off the road and on the
device. This implied that the dialing task was more demanding than radio tuning. At the same
time, this result might be an artifact, because the drivers were not regular cellular telephone
users and were more familiar with the use of radio in vehicle.

A smaller number of steering reversals occurred during the auto-dialing compared to other non-
driving tasks. This showed that the drivers had the best vehicle control during the auto-dialing
task. The results did not find any significant effects for manual dialing on speed variance or
lane-keeping measures. For the conversation tasks, no concurrent degradation in lane keeping
or speed maintenance measures was observed. However, there was a reduction in mirror
sampling, which would reduce the driver’s situational awareness.

Overall, the review of behavioral research studies indicates that there is a correlation between
cellular telephone use and driving behavior that intensifies as the complexity of driving
environment increases, the conversation becomes more demanding, and the ability of the driver
to handle multiple tasks decreases.   It still remains of interest to examine to what degree the
changes in driver behavior under cellular phone usage affect road traffic safety and the potential
for a crash occurrence.

Cellular Telephone Use Effects on Traffic Safety

Introduction

Although many researches have revealed that the use of cellular telephone while driving
increases the risk of a crash occurrence, the exact impact on traffic safety has been hard to
measure. One reason is the lack of a systematic data collection protocol, which often leads to
under reporting of specific factors of interest.(12) In the United States, Minnesota and
Oklahoma are currently the only two states which systematically collect cellular telephones data
in conjunction with crash reports. Minnesota, however, only reports the presence of a cellular
telephone, not its use. Several other states are considering the introduction of a specific data
element relating to cellular phones in the police crash reports. It should be kept in mind that the
identification and evaluation of specific pre-crash circumstances, like cellular telephone use, is
often a difficult task.

To assess the traffic safety risk associated with the in-vehicle use of cellular phones, results
from epidemiological studies and crash data analyses from Minnesota, Oklahoma and the
National Police Agency of Japan are presented and discussed next.
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Epidemiological Studies

In 1996, Violantic and Marshall used epidemiological case-control design and logistic regression
techniques to examine the association of cellular telephone use while driving and traffic accident
risk.(19) The amount of time per month spent talking on a cellular telephone and eighteen other
driver inattention factors (drinking beverages, smoking, talking with passengers, etc.) were
examined. Data were obtained from two sources:

(a) A case group of 100 randomly selected drivers involved in accidents within the past
two years; and

(b) A control group of 100 randomly selected licensed drivers not involved in accidents
with the past ten years.

These groups were matched on a basis of geographic residence. A survey was sent to each case
and control subject and accident information was obtained from the Department of Motor
Vehicles accident reports.

The results indicated that talking more than fifty minutes per month on cellular telephones while
driving was associated with a 5.58-fold increased risk in a traffic accident. Also, cellular
telephone users who became involved in accidents were generally younger, had less driving
experience, and more previous accidents than subjects in the control group. They spent
approximately twice the number of minutes per month talking on the phones than control group
subjects, and they appeared to engage in substantially more intense business calls. Finally, the
authors concluded that the combination of cellular telephone use and driving task were
associated with increased traffic risk.

Although valuable, the results in the study of Violantic and Marshall suffered from the small
sample size. In 1997, Redelmeier and Tibshirani used a case-crossover design epidemiological
method to study whether using a cellular telephone while driving increased the risk of a
crash.(16) They studied a large size sample consisting of 699 Toronto drivers who had cellular
telephones and were involved in a property damage vehicle collision. Each person’s cellular
telephone calls on the day of the collision and during the previous week were analyzed through
the use of detailed billing records. The time of each collision was estimated from each subject's
statement, police records, and telephone listings made to emergency services.

It was found that the risk of collision when using a cellular telephone was four times higher than
that under normal driving without use of the phone. There was no significant effect of different
personal characteristics, like age and driving experience, on the relative risk. Hand-free units
offered no safety advantage over hand-held units (relative risk 5.9 versus 3.9). They also found
that the relative risk of having a crash while using a cellular telephone was similar to the hazard
associated with driving with a blood alcohol level at the legal limit. Based on the findings, the
authors concluded that the use of a cellular telephone while driving was associated with a
quadrupling of the risk of a collision during the brief period of a call.
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Crash Data Analysis

Analysis of crash records along with information about cellular phone use is of great importance
in assessing the impact of the technology on traffic safety. The state of Oklahoma routinely
collects information on both cellular telephone installation and cellular telephone use in crash-
involved vehicles. Table 2-1 presents information on the cellular telephone usage in crashes by
cause of crash and year over a five-year long period in Oklahoma. (2)

TABLE 2-1

_________
Source (2)
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Table 2-1 shows that the most common causes of crash with cellular telephone usage are
inattention, failure to stop/yield and followed too closely. This is consistent with the results of
earlier behavioral analysis studies that reported an increased user's mental workload with
cellular phone use. The latter is found to contribute to increased drivers' reaction time and
reduced situational awareness.

Table 2-2 shows crash data from Minnesota for the year 1998 classified by age group and
contributing factor.(1) Based on the table, crashes related to cellular telephone use represent a
small percentage. However, it is likely that the figures are under reported due to the data
collection method used by the state police. Similarly to the Oklahoma case, the three leading
prevalent factors contributing to crashes are inattention, failure to yield, and following too close.
With respect to the age distribution, it appears that young people (25 to 29 years of age) are
more likely to have a crash while using cellular telephones than any other age group.

TABLE 2.2

_______
Source (1)
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In June 1996, the National Police Agency of Japan tried to ascertain the effect of cellular
telephone use on a motor vehicle crash by reviewing crash data of that month.(9)(12) The
majority of drivers involved in this case study were male and aged from 20 to 29. Review of the
crash records indicated that 129 cellular telephone related crashes took place during the study
period. The most common accident type among these crashes was rear end collision. Just
before the crash, 16% of the drivers were engaged in conversations, 32% were dialing, and
42% were responding to a call. The high percentage of crashes related to handling a call (32%
dialing, 42% answering) may be a reflection of the fact that 94% cellular telephones sold in
Japan at 1995 were hand-held.

The crash analyses available in the literature are limited and, thus, the actual impact of cellular
phone use while driving is hard to measure.  The review above shows the importance of
comprehensive data collection and the international interest on this issue.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

There is no doubt that a cellular telephone in a vehicle provides many safety benefits and travel
conveniences, such as the ability to make emergent calls, report congestion etc. Many of the
benefits can be gained when a vehicle is in park mode without any traffic safety implications.
However, potential users should be aware of the potential risks from using the technology when
the vehicle is in motion. The available evidence is more than enough to support the conclusion
that cellular telephone use while driving adversely affects driver behavior and increases the risk
of a crash.

The use of a cellular telephone involves accessing the phone, dialing, voice communication and
additional related tasks (such as note taking). (12) Normally, the first task is considered to be
trivial, especially when the location of the cellular telephone is well learned or a hands-free set is
used. Studies confirm that manual dialing can disrupt the driver from implementing proper
vehicle controls such as lane keeping and speed maintenance. Therefore, the use of voice
dialing is recommended in order to reduce the associated risks.

Research also shows that the hands-free approach has an advantage over hand-held devices
with respect to traffic safety since it allows users to keep both hands on the wheel. However,
the most prevalent single task of the cellular telephone use related to crashes in America is
voice communication. Compared to the dialing task, the voice communication task may take up
a much longer time and therefore, hold drivers’ attention over a more prolonged period. While
simple conversations seem to have little impact on drivers’ performance, several studies suggest
that the use of cognitively demanding “intelligence tests” in driving simulators introduced
degradation of drivers’ abilities of lane keeping, speed maintenance, or headway maintenance.
This implies that drivers’ perceptual and judgment performance, and situational awareness are
impaired, thus increasing the risk for a crash occurrence.

It is also estimated that the emotional laden communication may have a more deleterious
impact on traffic safety than the cognitively demanding tasks. A reasonable guideline for an
acceptable voice communication task is that this task should not be any more demanding than
conversation with a passenger at least in terms of driver’s visual allocation. (5)

No particular research has been carried out so far to examine the impact of other tasks
associated with the use of cellular telephones like accessing written information, taking notes, or
examining a map.  However, these tasks are expected to become more prevalent as more and
more functionalities are introduced and attached to the cellular telephones, including surfing the
web, sending or receiving e-mails etc.  Additional studies on this topic are therefore
recommended.
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Recommendations

1. Use of hands free cellular telephone while driving

Although the hands-free approach is not a cure-all solution for traffic safety issues related to
cellular telephone use, it does help to improve the safety. As a result, laws should be enacted to
restrict the use of hand-held cellular telephones while driving under conditions that require the
performance of highly demanding driving tasks.

2. Improved Data Collection and Reporting (12)

The magnitude of the traffic safety problem related to in-vehicle cellular telephone use can be
fully understood only through detailed analysis of crash and cellular phone usage data.
However, there is a lack of systematic collection of such data as part of the crash police reports.
The reason is twofold. First, the booming of cellular technology is a phenomenon of the recent
years and second collection of such data post crash is a difficulty (some times impossible) task.
To overcome this obstacle, there is a great need to improve current procedures so that they
include recording of cellular use data along with crash data on a statewide in a systematic basis.

3. Wide Range of Propagandism and Improved Consumer Education

The purpose of propagandism is to make the cellular telephone users aware of the possible
effects of this technology on their driving performance. Some studies show that drivers do not
compensate their degraded ability in reaction time, through headway maintenance by reducing
their speed. One explanation to this phenomenon is that drivers are not aware that their driving
performance is impaired. Better consumer education will help drivers to manage their tasks
more reasonably and minimize their distraction potential.(12)

4. Continuous Research on Technology Evaluation and Monitoring

The cellular telephone is such a fast changing technology that the pattern of its use may change
when different functionalities are added. Thus objective testing should take place to estimate
the potential impact of the added functions on traffic safety prior to the wide spread
introduction of the new features into the market. (7)
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