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Research on Cellular Telephone use in Motor Vehicles  

set  

You asked if the Office of Legislative research has done any research on the use of cellular telephones while driving.  You wanted to know if there is information on where they might best be placed to avoid accidents.  You also asked if any other states have addressed this issue.

SUMMARY


Mobile telephone units were first made available for motor vehicles in 1983, but few people could afford them.  While only about 345,000 people owned them in 1985, 10 years of remarkable technological improvements and price decreases have brought them into the mainstream.  Currently, 54 million people are estimated to own them, and with an annual growth rate of 40% in the market, one recent estimate is that as many as 80 million people may own them by the year 2000.


Concern over the possible safety implications of cell phone use while driving is a relatively new and emerging concern in the highway safety community.  Some 20 studies have been conducted since 1969 on some aspect of how these activities might influence driver distraction and crash risk, but most of them are relatively recent and hampered by inadequate accounting for cell phone use in accident records.  Several recent studies conclude that there is increased risk associated with cell phone use, but that improvements in records are necessary before the causal relationship and magnitude of the highway safety problem it presents can be clearly identified.


System design features are considered a critical consideration by the National Highway Traffic Safety Administration (NHTSA), which recently published a major analysis of this as an emerging highway safety issue.  Because the available technologies in wireless telecommunications are now so diverse, many units are no longer even necessarily being mounted or installed in the vehicle.  Thus unit location is one of many design features relating to a cell phone’s general system design, visual display, keypad features, and auditory features.  Researchers believe that any of these features which results in increasing a driver’s need to manipulate or observe the unit, and thus the level of distraction he experiences from his driving tasks, creates the potential for greater crash risks.  In its study, NHTSA recommends that the telecommunications industry develop guidelines for designing ergonomically sound systems for the driving environment.


While several foreign countries regulate or prohibit cell phone use while driving, it is generally unregulated in the United States.  Colorado, Florida, and Massachusetts have minor types of regulation, for example, the Massachusetts law that requires someone using a cell phone to keep at least one hand on the steering wheel at all times.  A number of other states have considered bills in the last three years, including a few bills banning cell phone use in moving vehicles, but none have been enacted yet.

RESEARCH ON CELLULAR TELEPHONE USE AND HIGHWAY SAFETY


OLR has not conducted any independent research on this subject.


Cellular telephone use in motor vehicles is a relatively new area of highway safety concern. Although there have been 20 independent studies conducted since 1969 on driver reaction time and the effects of mobile or cellular telephone use on driver behavior, most have been very limited in scope and methodology.  Conducting comprehensive studies of the subject has been limited by a lack of available specific data.  Only two states--Oklahoma and Minnesota--appear to specifically require police to include information about cellular telephone use in accident reports.  Although many of the older studies provide some useful information on how telephone use, like other types of distracting driver behavior such as tuning the radio or looking at a map, can degrade driver performance, three fairly recent studies seem to provide the most comprehensive look at the subject now available and are summarized below.


A study published in 1991 by the National Public Services Research Institute under a grant from the AAA Foundation for Traffic Safety used a driving simulator to test driver reaction times while performing several types of distracting activities including tuning the radio and dialing, having a simple conversation on, and having a complex conversation on a cell phone.

(“The Effect of Cellular Phone Use Upon Driver Attention,” NPSRI, January 1991)  The researchers concluded:

1. All forms of cellular phone use lead to significant increases in response times or non-response to traffic situations.

2. Intense and complex conversations lead to the greatest increases in overlooking significant traffic conditions and the response time to them.  The distracting effect is similar to that of tuning the radio.  Placing calls and having causal conversations on the phone were less of a problem, but still slowed response times.

3. The distracting effect was more pronounced for drivers over age 50 (two to three times more than younger drivers) and affected all three cell phone activities tested.  Non-response to traffic conditions for these older drivers increased by 33-38%.

4. Prior experience with cell phones seemed to bear no relationship to the distracting effect.


The results of another study were published in the New England Journal of Medicine in February 1997.  Researchers at the University of Toronto studied 699 Toronto drivers who had cellular telephones and also were involved in accidents with substantial property damage but no personal injuries. Billing records provided data on the times of cell phone calls relative to the time of the accident.  The billing records were also analyzed for the week prior to the crash.  The researchers found that distraction caused by cell phone use quadrupled the risk of a crash during the brief period of the call, making it about the same as the increased exposure rate associated with drivers operating above legal blood-alcohol rates.  The researchers also found that (1) cell phones with hands-free operation provided no statistical advantages over those without this feature, (2) the risk was similar for drivers with different personal characteristics such as age or driving experience, and (3) 39% of the drivers called emergency services after the crashes which suggests a safety benefit that should not be discounted.


The Toronto researchers cautioned that while the data examined could identify an association between cell phone use and accidents, it was not sufficient to verify a causal relationship between the two.  Additional research using more complete accident data would be necessary to prove this causation.  Also, the data could not show who was at fault in the crashes.  Thus it could be that cell phone use in some instances might not cause the accident but merely decrease a driver’s ability to avoid an accident caused by someone else.


A third major report on the issue was published by NHTSA in November 1997.  Besides a detailed review of all of the previous studies on the subject, the NHTSA researchers looked at data on 53,343 drivers involved in fatal accidents in 1993.  The analysis concluded that there was significant evidence that inattention and distraction created by cell phone use caused increased crash risk similar to that associated with other in-vehicle distractions, but that the data are insufficient to identify the magnitude of the problem at this time.  They attributed this to inadequate reporting of cell-phone-related information that should be addressed at both the state and national levels.  They also concluded that the number of future crashes is almost certain to increase as the number of cell phones in the vehicle fleet increases (by some estimates to as much as 80 million by 2000).  Of further concern is the likelihood that other technological developments such as on-board navigation systems, portable facsimile machines, computers, and other wireless technologies for cars will make the issue of driver distraction even more pronounced in the future.  Many of these technologies are already being marketed and are accessible through new types of portable wireless “flip-phone” units.  (“An Investigation of the Safety Implications of Wireless Communications in Vehicles,” NHTSA, November 1997)

ERGONOMIC FACTORS IN CELLULAR TELEPHONE USE


No research points to a single best location for a cell phone within a vehicle that minimizes the likelihood that its use could contribute to an accident, but researchers are well aware that many different design features of telephones currently being used can influence safe driving.  As many of the studies conclude, telephone use in motor vehicles is more likely to negatively influence the driver’s cognitive-based driving functions through distraction than his motor functions in physically controlling the vehicle.  When mobile telephone technology was first introduced to motor vehicles, most systems were relatively similar in design.  Recently, however, electronics innovations have introduced more diverse cellular and wireless telephone systems.  Today, drivers can use their personal cellular telephones inside their vehicles instead of ones actually installed in the vehicle.


Some of the most important design features that have been identified for their potential to influence driver distraction issues include those relating to general system design, visual display features, keypad features, and auditory features.  General system features considered to be important include things like hand-held vs. hands-free operation, voice-activated vs. non-voice features, mounted vs. unmounted configurations while being operated or stowed, cord vs. cordless design, antenna configuration (i.e., retractable vs. “pop-up” vs. antenna-on-case vs. nonretractable antenna vs. external vehicle-mounted antenna), flip-phone vs. non-flip phone; special speed dial features, power affecting ability to maintain communication and avoid dropout, stowing unit (kept in pocket vs. cradled vs. loose on car seat), and “holdability” (design that makes the unit easier or harder to hold thus influencing distraction caused by dropping the unit).  


Important design features relating to the visual display include the size of the screen area, whether it is a luminous display or backlit, whether it is a one-line or multi-line display, and text style and presentation (upper case vs. mixed and scrolling vs. paging for consecutive lines).  Influential keypad design features include the number, size, and spacing of keys, if function keys such as up-down keys are laid out logically, and if there is “keying feedback” (an auditory or tactile feedback when pressing the keys).  Besides keying feedback, auditory design features relating to clarity of receiving and sending messages and the “startle” potential of the notification of an incoming call are considered to have an important effect on the potential for driver distraction.


Many of the problems associated with these diverse technologies and equipment, how they are being used, and how specific design and installation features might relate to the potential for distraction and increased crash risk are only now becoming known.  As a general rule, researchers have concluded that the greater the number of features a phone has that require manipulation or observation by the user, the longer the required duration of this manipulation or observation, and the more difficult the telephone is to manipulate and hold, the greater the risks associated with using it in a moving vehicle.


NHTSA researchers believe that considering ergonomic factors for in-vehicle telecommunications design has significant potential for reducing crash risk while using them.  They recommended that the in-vehicle telecommunications industry create human factors design guidelines to assist equipment manufacturers in developing ergonomically sound systems.  But they note further that even with such designs, the resulting improvements in usability could encourage increasing frequency and duration of calling and, due to a greater risk exposure, a net increase in the number of crashes where phone use is a contributing factor.

STATE REGULATION OF CELLULAR PHONE USE WHILE DRIVING


Cellular telephone use while driving is restricted or prohibited in several foreign countries (England, Switzerland, Spain, Israel, Italy, Singapore) and in parts of Australia, but is not generally regulated in most of the United States.  Colorado law allows use of a cellular phone as long as it does not interfere with the vehicle’s operation.  Florida permits it with a headset as long as the sound is provided through one ear only and thus allows surrounding sounds to be heard through the other ear.  Massachusetts permits it as long as one of the driver’s hands is always on the steering wheel.  California requires rental cars equipped with phones to have operating instructions for safe use.


Bills regulating or prohibiting cell phone use have been introduced but not enacted in several other states since 1995.  One 1995 bill considered in Hawaii would have required drivers to completely stop out of the traffic stream on a shoulder or other safe area before using a phone (HB 284) while another would have only allowed the use of “hands-free” units with certain features (HB 341).  A 1997 bill in Illinois also would have allowed only the use of hands-free units and would have prohibited the driver from touching or holding the phone except to enable it, enter a number, or hang it up (HB 562).  California also considered a similar bill in 1997 (SB 1131).  A 1997 bill in Nebraska prohibited using a phone while driving except for on-duty police officers, ambulance drivers, and taxi drivers, and by anyone else for medical emergency reasons or if he reasonably believes he or someone else is in physical danger (NE L.B. 338).  New Jersey had two bills in 1996.  One would have prohibited using cell phones while driving (SB 1938) and the other would have required increased data collection by the insurance commissioner and an evaluation and report to the legislature on several aspects of cell phone use, including whether it should be linked to lower insurance rates and tort liability (SB 1070).  Some other proposed bills included a use prohibition in Oregon (SB 514--1997) and a bill allowing cell phone use with a headset similar to Florida’s requirement (HB 1424--1995).


New York considered the most comprehensive package of proposed bills in both 1996 and 1997.  They would have: required cell phone use information on police accident reports, the Department of Motor Vehicles’ annual accident summary to include information on crashes involving phone use, and regular public education campaigns on the danger of cell phone use while driving; prohibited their use while driving; and created a task force to study the issue (1996--A.B. 9768, 9769, 9770; 1997--SB 3481, and A.B. 4444, 4587, 4588, and 5857).
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