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1.1 Background

The past several decades have witnessed significant declines in the number of deaths and injuries on the roads. These changes have resulted from improvements in vehicle design, the structure and performance of the roadway infrastructure, and driver attitudes and behavior.  

However, while declines in the magnitude of many traffic safety problems have been achieved (e.g., impaired driving, seatbelt usage), these declines have been largely attributed to changes in the behavior of socially responsible drivers. What remains is a group of persistent offenders who have not got the safe driving message and that pose a significant risk on the roads. Of greater concern, these drivers pose a special challenge because many of the traditional methods of dealing with these problems do not work with them – for example, most of the hard core drunk drivers are impervious to measures such as license suspension and simply drive anyway. 

In response to this problem, today much program and policy attention is appropriately focusing on a relatively small group of offenders who continue to engage in risky driving behaviors and cause a disproportionate amount of the damage on the roadways.

The problem of the hard core drunk driver has been well documented. These offenders frequently drink and drive, often at high blood alcohol concentrations (BACs), and have a history of prior convictions and/or drinking problems. This persistent offender problem similarly exists with respect to numerous other traffic safety issues. There is a small group (10%-20%) of drivers who do not wear their seatbelt and who are vastly overrepresented in collisions. For example, although belt wearing rates might be as high as 80%, only 55% of people killed in road crashes were belted. Speeding has similar characteristics. Research has demonstrated that about 5-10% of drivers fit the definition of a speeder. Once again, it has also been shown that these drivers are overrepresented in crashes – indeed speeders have about 60% more crashes than those who do not speed.  A further example is found among those who run red lights. Although the actual prevalence of this behavior is not well documented at this time, the available research suggests that it is mostly accounted for by a small group of persistent offenders.

There is no reason to assume that this situation does not hold with respect to persistent violators of other safe driving laws and practices – a small core of offenders do not comply and account for a majority of the serious injuries and fatalities. This group of persistent, high-risk drivers was referred to as “the ten-percenters” for the purposes of this project.  
1.2 Goals and objectives 

The major goal of this project is to address the problem of the ten percenters or high risk drivers, in order to improve safety for the traveling public. The ultimate objective is to produce a set of best practices for state DOTs, criminal justice agencies and other safety organizations for dealing effectively with the persistent high risk drivers. The rationale for this objective is that significant reductions in deaths, injuries, and traffic infractions will result with the implementation of these best practices, thus protecting the public and improving the efficient flow of transportation within the I-95 corridor.

The project tasks were organized to answer the following set of key questions:

· Who are the high risk drivers and to what extent do they contribute to traffic safety problems?

· Are there differences in the extent and characteristics of the high risk drivers across member states in the I-95 corridor?

· What safety strategies and programs are currently in place to deal with high risk drivers, both within I-95 Coalition states as well as other states and countries? 

· What are the best practices for dealing effectively with these high risk drivers?


To gain a better understanding of the magnitude and characteristics of the ten percenters or high risk driver problem, state crash data files and state driver record data were to be analyzed. It was originally anticipated that the driver record files and collision files of several member states of the I-95 Corridor Coalition could be obtained and merged to permit TIRF to determine whether drivers fit the working definition of a “ten percenter” (see Task 2 Deliverable). In light of the difficulty that was encountered in obtaining driver record information, in particular, from member states (only those of Virginia (VA) and Florida (FL) were obtained), it was decided to expand upon this approach. In addition to the individual state data that were obtained, the Fatality Analysis Reporting System (FARS) data for the years 2005-2007 were also analyzed to identify ten percenters who had been involved in fatal collisions in the I-95 member states. 
The purpose of these FARS analyses was to determine the frequency and characteristics of ten percenters involved in fatal crashes occurring in the member states of the I-95 Corridor Coalition. The focus of the analyses was on those fatal collisions where one or more drivers or occupants were killed. All fatal collisions occurring in the seventeen member states of the I-95 Coalition were analyzed and also grouped according to five regions (New England, North, Central, South, Florida).  

Three years of data were used to ensure that there was a large enough dataset for making comparisons among the high risk driver groups that are described below. There were 59,623 drivers included in the analyses. It should be noted that 2007 was the most recent year for which the data were available when the analyses were conducted.

A driver who had three or more of the following events on their driver record for the three years prior to the fatal collision was considered to be a ten percenter: impaired driving conviction, speed violation, another type of violation, collision, or license suspension. Since there were many missing cases for the blood alcohol concentration and breath test refusal variables in FARS, these two components of the initial definition of the ten percenters were not included in the definition used for the FARS analyses. 
It is recognized that this approach using a fatal crash database is different than looking at all licensed drivers and then determining what percentage of them are ten percenters. However, these data regarding the extent of the problem will be augmented by an examination of the driver record and collision data from VA and FL and the characteristics of these drivers and their collisions*. 
*There were a number of delays associated with receiving electronic versions of these databases, however they have now been received. The state analyses are underway and will be completed in the coming weeks. 
   2.1 Primary features and characteristics of databases
Two types of databases are being used  for the I-95 Ten Percenters Project, the FARS data and State driver record data from Virginia and Florida. The FARS data system documents fatal crashes occurring within the 50 States, the District of Columbia, and Puerto Rico. Only states in the I-95 Corridor were included in the FARS analyses.  The State driver record databases document the driving history of drivers. 
2.1.1 Fatality Analysis Reporting System (FARS). The National Highway Traffic Safety Administration (NHTSA) has been collecting information regarding fatal crashes occurring in the United States since 1975. This FARS database, which is essentially a census of all fatal crashes occurring on public roads in the U.S., was downloaded from the NHTSA website. The FARS data are categorized by all 50 states as well as the District of Columbia. All collisions in which at least one vehicle occupant or non-occupant (i.e., pedestrian, bicyclist) was killed are included in the FARS database. 

The FARS database contains three principle files, namely the Accident, Vehicle, and Person files. These files include information about the crash (e.g., road characteristics, time, weather), the vehicles involved (e.g., type of vehicle, year of manufacture), and the persons involved (e.g., age, gender, belt use, driver condition). Also included in the Person file are driver record data on previous collisions, offenses, and suspensions in the three years prior to the fatal collision. These three files were merged to form one database for the purposes of this project. Data from the years 2005, 2006 and 2007 were appended and used in the analyses.

There are some limitations associated with the FARS database. The FARS data only record information for fatal crashes, in other words, crashes that have resulted in the death of a person, either a vehicle occupant or non-motorist, within 30 days of the crash. It should be noted that there is a relatively high percentage of missing data or “Don’t knows” for some of the variables in the database. This, to some extent, undermines the quality and usefulness of these variables. In particular, alcohol data in FARS is often missing due to the low testing rates of fatally injured drivers in many jurisdictions. To address this limitation, the NHTSA relies upon an imputation process to scientifically create sound statistical estimates for the missing BAC values. NHTSA uses a variety of characteristics including police-reported drinking, age, gender, restraint use, type of crash, time of day, and driver of striking or struck vehicle to determine a distribution of alcohol consumption for each missing data point. Other missing data issues are discussed where they arise in the presentation of the results. 
Another limitation of the data is that they are based on police reports regarding collisions and, in some cases, the data are based on the investigating officer’s assessment (e.g., estimated vehicle travel speed, driver had been drinking). It should also be noted that state databases sometimes have different variables than FARS and even if they have the same variables, the data are sometimes categorized differently. These differences make it difficult to directly compare the results obtained from FARS data with those obtained from state databases. 
Key variables in FARS analyses
	· Collision State (e.g., FL, NY)

	· Date (month:1-12)

	· Time of day (hours: 0-23)

	· Time of day (minutes: 0-60)

	· Day of week (Sunday, Monday)

	· Weather condition (e.g., no adverse conditions, rain)

	· Light conditions (dawn, daylight, dark)

	· Number of travel lanes (#)

	· Trafficway flow (not divided, divided)

	· Roadway alignment (e.g., straight, curved)

	· Roadway profile (e.g., level, grade)

	· Roadway surface condition (e.g., dry, wet)

	· Number of vehicles involved in crash

	· First harmful event (e.g., rollover, fixed object)

	· Relation to junction (e.g., intersection, non-intersection)

	· Presence of traffic controls (e.g., no controls, stop sign)

	· Rural vs. urban area

	· Roadway function class (e.g., rural minor arterial, urban collector)

	· Speed limit

	· Location of collision in relation to road (e.g., on-road, shoulder)

	· Driver related factors - up to four different factors (e.g., drugs, physical impairment)

	· Vehicle body type (passenger car, motorcycle)

	· Vehicle model year (1997, 2004)

	· Vehicle license plate State (FL, VA)

	· Vehicle maneuver (e.g., passing, negotiating curve)

	· Initial collision impact point (clock points; e.g., 12=front)

	· Manner of collision (e.g., head-on, angle)

	· Vehicle travel speed

	· Crash avoidance maneuver (e.g., braking, steering)

	· Driver drinking (yes/no)

	· Number of drunk drivers (#)

	· Driver violations charged - up to three different violations (e.g., impairment, speeding)

	· Driver license type compliance (e.g., not licensed, not valid)

	· Previous accident (e.g., within three years prior to crash)

	· Previous impaired driving conviction (e.g., within three years prior to crash)

	· Previous speeding conviction (e.g., within three years prior to crash)

	· Other previous conviction (e.g., within three years prior to crash)

	· Previous suspension (e.g., within three years prior to crash)

	· Number of rollover collisions

	· Manner of leaving scene (vehicle towed, driven away)

	· Driver blood acohol concentration (e.g., 0.08, refused)

	· Drug test results - up to three different drugs (e.g., type of drug present/not present)

	· Age

	· Gender

	· Restraint use (e.g., lap belt, helmet)


2.1.2 State driver record data – forthcoming* 
*Please note that driver record data are just beginning to be reviewed due to delays in receiving these data.
2.2  Data analyses

Data analyses are still ongoing. A complete description of the analyses will be provided when the analyses are complete.


  3.1 Summary of FARS analyses results
As mentioned previously, a ten percenter or high risk driver (HRD) was defined as a driver who had three or more of the following events during the three years prior to the fatal collision, as identified in the FARS: impaired driving conviction, speed violation, another type of traffic violation, collision, or license suspension. Since there were many missing cases for the BAC and breath test refusal variables in FARS, these two components of the original definition of the ten percenter or high risk driver were not included. 

Table 1 presents the magnitude of high risk drivers involved in fatal collisions according to each member state of the I-95 Coalition. Approximately 14% of drivers involved in fatal collisions were considered to be high risk drivers using the above definition. The percentage ranged from a low of 3% in the District of Columbia to a high of 19% in New Jersey. Drivers could not be categorized as either high risk or not in approximately 15% of cases due to missing data for the variables included in the definition of high risk.  The issue of missing data was particularly evident in CT and GA, where this problem resulted in some 83% and 80% (respectively) of the cases being listed as “Don’t know”.


    Table 1. Magnitude of high risk drivers in fatal crashes
[image: image2.emf]States % No % Yes % Don't Know Total % Total #

CT 8.42% 8.34% 83.24% 100.00% 1235

DE 80.72% 13.33% 5.95% 100.00% 555

DC 85.71% 3.25% 11.04% 100.00% 154

FL 81.74% 13.34% 4.92% 100.00% 14345

GA 9.48% 10.83% 79.69% 100.00% 7224

ME 86.34% 10.67% 2.99% 100.00% 703

MD 85.93% 10.31% 3.76% 100.00% 2687

MA 77.05% 16.77% 6.17% 100.00% 1717

NH 87.37% 9.90% 2.73% 100.00% 586

NJ 76.92% 18.70% 4.38% 100.00% 3128

NY 81.37% 13.58% 5.05% 100.00% 5699

NC 81.50% 16.11% 2.39% 100.00% 6450

PA 87.02% 9.58% 3.39% 100.00% 6512

RI 65.86% 14.83% 19.31% 100.00% 290

SC 74.50% 16.96% 8.54% 100.00% 4216

VT 77.74% 15.07% 7.19% 100.00% 292

VA 77.89% 18.49% 3.63% 100.00% 3830

Total # 59623

Overall row % 71.04% 13.60% 15.36%

High risk driver


  3.2 Summary of FARS analyses regional results
The I-95 Coalition States were further grouped into five regions: New England (Maine, New Hampshire, Vermont, Rhode Island, Massachusetts, Connecticut), North (New York, Pennsylvania, New Jersey), Central (Delaware, Maryland, District of Columbia, Virginia), South (North Carolina, South Carolina, Georgia) and Florida. Florida was selected as a separate region because approximately 25% of all the fatalities within the I-95 Corridor member states occurred in this jurisdiction. 

The magnitude of ten percenters or high risk drivers by region is presented Table 2. There was not much variation in the magnitude of the problem according to region. The extent of the problem ranged from 12.67% in New England to 14.72% in the Central region.

Table 2. Magnitude of high risk drivers in fatal crashes by region
[image: image3.emf]High risk driver New England North Central South Florida

No 61.46% 82.86% 81.26% 50.77% 81.74%

Yes 12.67% 12.93% 14.72% 14.18% 13.34%

Don't Know 25.88% 4.21% 4.01% 35.05% 4.92%

Total 100.00% 100.00% 100.00% 100.00% 100.00%

Region


Ten percenters or HRDs were also compared to non-ten percenters (non-HRDs) on the following characteristics: type of collision, driver, road and vehicle, and temporal and environmental characteristics. The results of these comparisons are summarized below.

Type of collision. HRDs were more often involved in single vehicle collisions than non-HRDs (51% vs. 41% respectively) and also more often involved in collisions where the vehicle hit a fixed object (31% vs. 21%), which is consistent with the findings of their overrepresentation in single vehicle crashes. HRD crashes more frequently involved in collisions where one or more of the vehicles rolled over (21% vs. 15%); again, this is consistent with their overrepresentation in single vehicle crashes. In addition, impacts to the front of the vehicle were more common among HRDs (69% vs. 64%) but HRDs were less often involved in angle collisions (23% vs. 30%). 

Driver characteristics. HRDs were more often male than non-HRDs (84% vs. 72%), aged 21-34 (52% vs. 27%), and Caucasian (27% vs. 23%). HRDs were more often negotiating a curve at the time of the collision (17% vs. 12%) but they failed to take evasive action slightly less often (57% vs. 61%). Seatbelt usage was substantially lower among HRDs than non-HRDs (39% vs. 58%) and, consistent with this finding, ejection from the vehicle was more common among HRDs (16% vs. 9%). HRDs were more often considered to be drinking drivers than non-HRDs (32% vs. 18%) and one or more drinking drivers were involved in the HRD’s collisions more often than in the non-HRD’s collisions (40% vs. 29%). Using a surrogate measure of impaired driving created by TIRF (i.e., single vehicle, male driver, night-time-9:00pm-5:59am), HRDs were more often considered to be impaired than were the non-HRDs (17% vs. 10%). High blood alcohol concentrations (.16 mg% and over) were more common among HRDs than non-HRDs (14% vs. 8%). Drugs were more frequently considered a contributing factor in collisions of HRDs than was the case for non-HRDs (13% vs. 7%). The estimated travel speed of HRDs prior to the crash was more often 56 mph or higher compared to non-HRDs (25% vs. 20%) and speed was considered a contributing factor more often as well (25% vs. 15%). Not having a proper license (e.g., license suspended or revoked) was three times more common among HRDs than among non-HRDs (30% vs. 9%). 

Road and vehicle characteristics. There were few differences between HRDs and non-HRDs in terms of the road characteristics where the collision occurred. The exceptions were that HRD’s collisions more often occurred on the roadside (i.e., vehicle ran off the road) compared to non-HRD’s collisions (25% vs. 17%) – this being consistent with their overrepresentation in single vehicle crashes -- and occurred more often on curved roads (29% vs. 24%). However, crashes occurred less frequently at intersections (31% vs. 37%). Similarly, there were not many differences regarding vehicle characteristics with the exception that HRDs were more often riding a motorcycle than non-HRDs (14% vs. 9%).

Temporal and environmental characteristics. Fatal collisions involving HRDs occurred more often Friday to Sunday compared to non-HRDs (53% vs. 48%) and they were more common at night (9:00pm to 5:59am) (43% vs. 30%). These latter findings are consistent with their overrepresentation as drinking drivers.  Weekend collisions (i.e., Friday 6:00 pm to Sunday 5:59 am) were also more common among the HRDs compared to non-HRDs (44% vs. 39%). There was no difference between the two groups of drivers in the season during which the fatal collisions occurred nor were there any differences in weather conditions. Fatal collisions involving HRDs occurred more often in the dark, either with or without street lighting, than did those involving non-HRDs (53% vs. 41%). 

A summary of the key characteristics of fatal collisions involving HRDs and non-HRDs is presented in Table 3. 


Table 3. Key characteristics of high risk and non-high risk drivers in fatal crashes*
[image: image4.emf]Key Characteristics No Yes Don't Know Overall %

Single vehicle 37.04% 48.26% 38.42% 38.78%

Frontal impact 64.74% 69.39% 66.00% 65.57%

Angle impact 30.14% 23.22% 28.04% 28.87%

Hit fixed object 21.39% 30.76% 20.91% 22.59%

Vehicle rollover  5.11% 6.27% 5.50% 5.33%

Male drivers 72.31% 83.62% 73.04% 73.98%

Drivers aged 21-34 27.03% 52.33% 29.65% 30.89%

Race: White 23.39% 26.90% 23.89% 23.95%

Negotiating a curve 11.95% 16.88% 18.71% 13.66%

No avoidance manoeuvre 61.04% 57.40% 40.62% 57.41%

Unbelted drivers 28.99% 42.61% 25.77% 30.35%

Drinking driver 17.83% 32.02% 15.73% 19.43%

Drugs as contributing factor 7.33% 13.37% 5.35% 7.83%

Speeding as contributing factor 15.64% 27.18% 11.49% 16.53%

Not properly licensed 8.78% 30.33% 12.29% 12.25%

1-2 lane roads 75.32% 74.89% 73.89% 75.04%

Road not divided 59.69% 60.73% 64.73% 60.61%

Rural area 48.85% 47.11% 44.28% 47.96%

Collision located in roadside 16.95% 25.36% 20.99% 18.72%

Collision on principal or minor arterials 63.76% 60.84% 68.39% 64.03%

Curved road 23.52% 28.97% 25.93% 24.63%

Intersection 36.81% 31.40% 33.65% 35.59%

Motorcycles 9.18% 13.73% 7.07% 9.51%

Late model vehicles (i.e., 2004+) 22.06% 20.50% 19.36% 21.46%

Fri-Sun collision 48.30% 52.47% 48.62% 48.91%

Night time (9pm-5:59am) 29.48% 43.21% 31.83% 31.71%

Weekend collision 39.31% 44.32% 39.16% 39.97%

Dark or dark/lighted 40.84% 53.46% 43.35% 42.94%

High Risk Driver


*Further analyses based on state driver record data are underway and these results will be included in the final report.
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