Teenage Motor Vehicle Crash Fatalities in Connecticut, 2008-2013: 
A Critical Appraisal After the Passage of a Stronger Graduated Driver Licensing Law
Original Article

Please send correspondence to:
Brendan T. Campbell, MD, MPH
Pediatric Surgery and Trauma Program
282 Washington Street, #2G

Hartford, CT 06106

bcampbell@connecticutchildrens.org

Phone: 860-545-9659

Fax: 860-545-8050

The authors declare no conflicts of interest.

This manuscript submission has not been previously published.
Complete Title: Teenage Motor Vehicle Crash Fatalities in Connecticut, 2008-2013: 

A Critical Appraisal After the Passage of a Stronger Graduated Driver Licensing Law
Short Title: Teenage Motor Vehicle Crash Fatalities in Connecticut, 2008-2013
William T. Schreiber-Stainthorp1,2, Kevin Borrup, JD, MPA2; George C. Bentley, PhD2; Neil K. Chaudhary, PhD3; William K. Seymour, MPA4; Shefali Thaker, MPH1; Garry Lapidus, PA-C2, MPH; Brendan T. Campbell, MD, MPH1,2
Pediatric Surgery1 and Injury Prevention Center2, Connecticut Children’s Medical Center, Hartford, CT, USA.
Geography Department, Framingham State University2, Framingham, MA, USA.

Preusser Research Group, Inc3, Trumbull, CT, USA.

Office of the Commissioner, Department of Motor Vehicles4, CT, USA.

William T. Schreiber-Stainthorp, schreiberstainthorp@gmail.com
Kevin Borrup, JD, MPA, kborrup@connecticutchildrens.org
George C. Bentley, PhD, gbentley@framingham.edu
Neil K. Chaudhary, PhD, neil@preussergroup.com
William K. Seymour, MPA,  william.seymour@ct.gov
Shefali Thaker, MPH, sthaker@connecticutchildrens.org
Garry Lapidus, PA-C, MPH, glapidus@connecticutchildrens.org
Brendan T. Campbell, MD, MPH, bcampbell@connecticutchildrens.org
Please send correspondence to:

Brendan T. Campbell, MD, MPH

Pediatric General and Thoracic Surgery
282 Washington Street, #2G

Hartford, CT 06106

bcampbell@ccmckids.org

Phone: 860-545-9659

Fax: 860-545-8050
The authors declare no conflicts of interest.

Abstract

Background: Graduated driver licensing (GDL) laws have been shown to lower crash risk for novice teen drivers.  The purpose of this study was to evaluate motor vehicle crash (MVC) characteristics and compliance with GDL requirements for all fatal crashes involving novice teen drivers after a law with stricter GDL provisions was passed.

Methods: Comprehensive crash data for all fatal MVCs involving a teenage driver from August 2008 through December 2013 were reviewed.  Data sources included Department of Transportation Crash files and Department of Motor Vehicles licensing data.  Annualized crash rates for drivers ages 16 and 17 years were compared between the 5 years before and after the new GDL law was passed.

Results: During the 5 year period following the passage of a stricter GDL law there were 26 fatal MVCs involving a novice teen driver (15,16 or 17 years).  Thirty individuals were killed in these crashes: 11 (37%) were drivers (15-17 years), 8 (27%) were passengers of those drivers, 5 (17%) were drivers or passengers of the other vehicles, and 6 (20%) were pedestrians.  In the 5 year annualized fatality rate for crashes involving 16-17 year old drivers decreased from 6.3 (2003-2008) to 2.2 (2009-2013) per 100,000 population.  In half of the fatal crashes (n=13, 50%) a novice teen driver was violating the new GDL law:  passengers violation (n=2, 8%).

Conclusion: Strengthening Connecticut’s GDL law was associated with a significant decrease in fatalities among novice teen drivers.  Importantly, half of the fatal crashes occurred when a novice teen driver was in violation of the new GDL law.  Developing programs directed toward parents and law enforcement that increase compliance with GDL laws are an opportunity to lower fatal crash risk for novice teen drivers.


Level of Evidence: Epidemiologic study, Level III

Keywords: teenagers, driving, graduated driver licensing laws, motor vehicle crashes
INTRODUCTION

Car crashes are the leading cause of death for American teenagers, and account for one third of deaths in this age group.1 Crash rates per mile driven are four times higher for teenage drivers than for older drivers.2 This higher crash risk for novice teen drivers is associated with driving inexperience, incomplete brain development, risk-taking behaviors, and distracted driving.3 Novice teen drivers are at greatest risk of crashing when driving at night, with teenage passengers, and during non-purposeful driving.4,5

Crash rates in the United States have been decreasing since the late 1970s.6 This trend is due to many factors, including mandatory seatbelt laws, stronger driving under the influence (DUI) legislation, and improved engineering of automobiles. Another important change was the creation of Graduated Driver Licensing (GDL) laws.2 GDL laws were first implemented in Florida in 1996, and serve to create a system where novice drivers can gain knowledge, skills, and experience under conditions of minimal risk.2 GDL efficacy results from mandatory supervision periods, passenger restrictions, and driving curfews.7,8 Research has shown that the stronger the GDL laws, the greater the reduction in fatal crash rates.2

Connecticut has been a national leader in adopting and strengthening GDL policies with the original legislation enacted in 1997, and subsequently augmented in 2004, 2005, and 2008.9 The 2008 changes included strengthening night and passenger restrictions, adding a parent orientation course requirement, and increasing penalties, including a 48-hour administrative license suspension for GDL violations and serious traffic infractions.10 The changes to Connecticut’s GDL programs were associated with a 40% reduction in crash rates for 16-year-old drivers and a 30% reduction for 17-year-old drivers.11 GDL programs have produced lower crash rates for novice drivers, despite minimal enforcement by police. In 2012, Connecticut police issued only 700 GDL violations, and enforced a mandatory 48-hour license suspension in fewer than half of those cases.10 As a result of this leniency, many teens do not perceive enforcement as a threat.12

We hypothesized that a significant number of crashes in this period involved GDL noncompliance, and that heightened enforcement of GDL laws by parents and police could increase compliance with GDL laws and further lower crash rates for novice teen drivers. The present study evaluates fatal crashes involving novice teen drivers during the 5 years following the passage of Connecticut’s stricter GDL law and assesses each of the crashes looking specifically for GDL violations. 


METHODS

This research was undertaken as part of the Connecticut Injury Surveillance System (CISS) maintained by the Injury Prevention Center at Connecticut Children’s Medical Center.  CISS is maintained to allow for ongoing injury surveillance at the state level and CISS research is undertaken with approval of the Institutional Review Board (IRB) of Connecticut Children’s Medical Center.  CISS combines several data sources including motor vehicle crash data from the Connecticut Department of Transportation (DOT), statewide emergency department visit and hospital inpatient data from the Connecticut Hospital Association, death certificate data from the Connecticut Department of Public Health, and medical examiner data from the Connecticut Office of the Chief Medical Examiner (OCME).


For the purposes of this research, the investigators accessed the DOT motor vehicle crash data (August 2008-December 2012) for every fatal crash event in which at least one of the drivers was fifteen, sixteen or seventeen years old.  The DOT crash data provides circumstance information including; motor vehicle crash location, date, time, number of cars involved, and driver/passenger/pedestrian information (gender, age, seatbelt usage).  Investigators utilized public information (victim name, age, sex) from news media reports for purposes of linking data to OCME records and Department of Motor Vehicles (DMV) licensing data. OCME records were used to verify cause of death and to review toxicology results for deceased drivers.  A brief OCME narrative was abstracted to record vehicle make and model and preliminary conclusions by police about crash factors such as reckless driving or excessive speed.  Because Connecticut’s graduated driver licensing (GDL) system is in part based on the length of time that a teen driver has held their license rather than based on age, DMV data was used to determine the applicability of specific provisions of the GDL at the time of the motor vehicle crash under study.  A de-identified data set was then used in the analyses. 

To construct visualizations of crash location and type, spatial data within the study’s dataset was brought into ESRI’s ArcMap 10.2.2 software. This allowed for the creation of maps illustrating the number of crash events per Connecticut town during the study period.  Further, these maps symbolize the crash events based on the type of roadway they occurred on, highway or secondary roadway.

Finally, annualized fatal crash rates for 16- and 17-year old drivers in Connecticut, as measured in fatalities per 100,000 population, were calculated for the years between 2002 and 2013, in order to evaluate crash rate trends over time and in relation to the implementation of the new GDL law in August 2008. Fatality data were obtained from the NHTSA Fatal Analysis Reporting system for the years 2002 to 2012 with 2013 fatality rates being provided from the CTDOT FARS analyst. Specifically, the investigators obtained the number of 16 and 17 year olds who were drivers involved in a fatal crash. We obtained population estimates for Connecticut from the US Census Bureau to calculate the rates of these drivers’ involvements in fatal crashes per 100,000 population.
RESULTS

During the five year period following the passage of a stricter GDL law in Connecticut there were 26 fatal MVCs involving a novice teen driver (15,16 or 17 years). The age distribution of the novice drivers involved in the 26 crashes studied, 2 (8%) were 15 years old, 12 (46%) were 16 years old, and 12 (46%) were 17 years old. Of the 17 drivers for whom gender information was available, 11 (65%) were male and 6 (35%) were female. Thirty individuals were killed in these crashes: 11 (37%) were drivers (15-17 years), 8 (27%) were passengers of those drivers, 5 (17%) were drivers or passengers of the other vehicles, and 6 (20%) were pedestrians. Of these victims, 19 fatalities (63%) were teenagers, while 10 (33%) were older and 1 (3%) was under five years of age. 



A single car was involved in 16 (62%) of the crashes, while multiple cars were involved in 10 (38%) of crashes. The majority of motor vehicle crashes involving a novice teen driver occurred on secondary roads (n=19, 73%) with the reminder occurring on highways (n=7, 27%) (Figure 1). Teenage drivers wore seatbelts in 14 (54%) of crashes, and did not in 5 (19%) of crashes; the remaining 7 cases had unknown seatbelt use. Nearly half (n=12, 46%) of crashes occurred on the weekend, with the remainder being evenly distributed throughout the week. 


In half of the fatal crashes (n=12, 50%) a novice teen driver was determined to be in clear violation of GDL laws; violations were evenly distributed between 16- and 17-year-olds. In 9 (35%) cases, passenger restrictions were being violated, while 2 (8%) of cases exhibited curfew violations and 1 crash featured both violations. The 5-year annualized fatality rate for crashes involving 16-17 year old drivers decreased from 6.3 (2003-2008), during the period before the passage of the stricter GDL law, to 2.2 (2009-2013) per 100,000 population for the period after the passage of the stricter GDL law (Figure 2).
DISCUSSION

This is the first study of which we are aware that combined multiple data sources including Department of Transportation Crash Files, Department of Motor Vehicle licensure data, medical examiner records, and press reports to get a complete and accurate picture of crash circumstances for fatal crashes involving a novice teen drivers and determine whether these teen drivers were violating the GDL law.  The most notable finding from the present study is that half of novice teen drivers involved in a fatal car crash were in clear violation of the GDL law.  
Comparison of the teen car crash data reported in our study mirrored contemporaneous national data from the Fatality Analysis Reporting System (FARS) that is maintained by the National Highway Traffic Safety Administration.  The crash data from FARS demonstrated that crashes involved a single car in 50% of the time, 37% of those who died in crashes were teenage drivers, 31% of fatalities were passengers of those teenage drivers, and a majority of teenage fatalities were male (i.e., 65%).13

The ability of GDL’s to reduce crash risk is thought to be due to either increasing the aptitude of novice teen drivers or decreasing their exposure to dangerous driving behaviors.  A recent study suggests that exposure may be the more critical element of GDL effectiveness.14 The findings from our study demonstrate that exposure to dangerous driving behaviors (i.e., violation of GDL laws) occurs frequently in fatal crashes involving novice teen drivers in Connecticut.


This study has several significant limitations.  First, the analysis was limited to fatal crashes only.  Motor vehicle crashes have a low case-fatality rate, so fatal crashes are rare events when it comes to motor vehicle crash-related injuries.  Our study did not assess the level of GDL compliance in non-fatal crashes, which would be important to understand prior to targeting novice teen drivers with new initiatives intended to increase GDL compliance.

A second limitation of this study is that it did not look at potential unintended consequences of the stricter GDL law.  Looking at trends in DMV licensing data after the passage of the new GDL law in 2008 showed that many Connecticut teens simply delayed licensure until their 18th birthday, and thereby avoided having to comply with the new GDL restrictions.  This trend among Connecticut teens may have transferred crash fatalities to the over-18 age group.
GDL systems have been uniformly but only partially effective (in the 20-40% range) at reducing the incidence of teen car crashes despite very low levels of enforcement by police and a general lack of public awareness about the GDL systems.15 Previous work by our group and others has demonstrated that parents are surprisingly receptive to learning about GDL provisions and driving safety.  A telephone survey of 300 parents of learner drivers in Connecticut demonstrated that parental knowledge about current GDL provisions was mixed.  Parents were knowledgeable about who could accompany teen drivers and knew that cell phone use is prohibited, but as many as 24% were incorrect about passenger limits in the restricted licensing stage and 40% lacked understanding knowledge about the 11PM nighttime restriction.9
If parents are to be expected to enforce GDL laws in their family, they must know the details of GDL laws.  Future efforts to further lower crash risk for novice teen drivers should evaluate opportunities to improve GDL compliance among novice teen drivers using measures that target both parents and law enforcement.  We have begun such an effort in one Connecticut town, where we have organized a community coalition to increase awareness, adoption, and enforcement of GDL systems among teens, parents, police and the community in order to maximize the full impact of the law.  We are using the policy and program lessons learned from the 30-year history of increasing seat belt use and reducing driving under the influence to help guide this work.   
While the observed decrease in fatal crash rates for 16 and 17 year old drivers in Connecticut after the passage of the stricter GDL law is encouraging, it is alarming that half of novice teen drivers involved in fatal motor vehicle crashes were violating Connecticut’s GDL law.  This study highlights how the GDL system in Connecticut falls short and demonstrates that a significant opportunity remains to prevent fatal teen car crashes.  Next steps should include the development and evaluation of programs directed toward parents and law enforcement that are designed to increase novice teen drivers’ compliance with graduated driver licensing laws.
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