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This edition of Countermeasures That Work was prepared by the University of North Carolina
Highway Safety Research Center. Researchers who contributed to this edition include Arthur
Goodwin, Libby Thomas, Bevan Kirley, William Hall, Natalie O’Brien, and Kate Hill. The
original Countermeasures That Work was prepared in 2005 by James H. Hedlund, Ph.D., of
Highway Safety North, with the assistance of Barbara Harsha, executive director of the
Governors Highway Safety Association. The chapters on pedestrian and bicycle safety were
added in the Second Edition by William A. Leaf of Preusser Research Group.

All chapters have been revised and updated for this edition. Information and research studies
through May 31, 2014, have been reviewed and included as appropriate. Data has been updated
to include information from 2013 FARS (Fatality Analysis Reporting System).

User Suggestions and Future Editions

NHTSA will update this guide biennially and may expand it with additional problem areas and
countermeasures as appropriate. In particular, NHTSA is considering adding sections on drugs
other than alcohol and pupil transportation to the next edition. Users are invited to provide their
suggestions and recommendations for the guide:

e How can it be improved, in form and content?
Specific comments on information in the guide.
Additional problem areas to include.
Additional countermeasures to include for the current problem areas.
Additional key references to include.

Please send your suggestions and recommendations to:

Countermeasures That Work

NHTSA

Office of Behavioral Safety Research, NTI-130
1200 New Jersey Avenue SE.

Washington, DC 20590

or by e-mail to kristie.johnson@dot.gov
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Introduction

Purpose of the Guide

This guide is a basic reference to assist State Highway Safety Offices (SHSOSs) in selecting
effective, science-based traffic safety countermeasures for major highway safety problem areas.
The guide

0 describes major strategies and countermeasures that are relevant to SHSOs;

0 summarizes their use, effectiveness, costs, and implementation time; and

0 provides references to the most important research summaries and individual studies.

The guide is not intended to be a comprehensive list of countermeasures available for State use
or a list of expectations for SHSO implementation. For a description of an optimal State
countermeasure program, SHSOs should refer to the Highway Safety Program Guidelines, which
delineate the principal components of each of the major program areas.

States should identify problem areas through systematic data collection and analysis and are
encouraged to continue to apply innovation in developing appropriate countermeasures. The
evaluations summarized in this guide allow SHSOs to benefit from the experience and
knowledge gained by others and to select countermeasure strategies that either have proven to be
effective or that have shown promise. States choosing to use innovative programs can contribute
to the collective knowledge pool by carefully evaluating the effectiveness of their efforts and
publishing the findings for the benefit of others.

How to Use the Guide

What’s included: The guide contains a chapter for each problem area. Each chapter begins with
a brief overview of the problem area’s size and characteristics, the main countermeasure
strategies, a glossary of key terms, and a few general references. Next, a table lists specific
countermeasures and summarizes their effectiveness, costs, use, and implementation time. Each
countermeasure is then discussed in approximately one page.

The guide provides an overview and starting point for readers to become familiar with the
behavioral strategies and countermeasures in each program area. It has attempted to include
countermeasures that have the most evidence of effectiveness as well as those that are used most
regularly by SHSOs. Only those countermeasures that could be supported by traditional highway
safety grant programs have been considered. In addition, updates to the guide are based only on
published research. Unpublished programs and efforts are not included in this edition.

Some countermeasure areas are covered in more depth than others due to the availability of
published research. For example, impaired driving has a long and rich research history while
other topics, such as driver distraction and drowsiness, have received less attention. This
difference in the availability of published research findings is due to a number of factors,
including the relative scale of the problem areas, the availability of reliable data on the frequency



and characteristics of some safety problems, and the challenge of conducting scientifically valid
studies in certain behavioral areas.

References are provided for each countermeasure. When possible, summaries of available
research are cited, with web links where available, so users can find most of the evaluation
information in one place. If no summaries are available, one or two key studies are cited. There
has been no attempt to list all research, current studies, or program information available on any
countermeasure. Readers interested in any problem area or in specific countermeasures are urged
to consult the references. Although all web links in this guide were accurate at the time of
publication, please note that web links may change periodically. For broken links to NHTSA
documents, we recommend searching NHTSA’s behavioral safety research reports
(ntlsearch.bts.gov/repository/ntlc/nhtsa/index.shtm). For broken links to other reports or
documents, refer to the website for the agency that produced the report.

What’s not included: Since the guide is intended as a tool for SHSO use, it does not include
countermeasures for which SHSOs have little or no authority or responsibility, or that cannot be
supported under typical highway safety grant programs. For example, the guide does not include
vehicle- or roadway-based solutions. Also, it does not include countermeasures that already are
in place in every State, such as .08 grams per deciliter blood alcohol concentration laws. Finally,
the guide does not include administrative or management topics such as traffic safety data
systems and analyses, program planning and assessments, State and community task forces, or
comprehensive community traffic safety programs.

What the effectiveness data mean: The effectiveness of any countermeasure can vary
immensely from State to State or community to community. What is done is often less important
than how it is done. The best countermeasure may have little effect if it is not implemented
vigorously, publicized extensively, and funded satisfactorily. Evaluation studies generally
examine and report on high-quality implementation because there is little interest in evaluating
poor implementation. Also, the fact that a countermeasure is being evaluated usually gets the
attention of those implementing it, so that it is likely to be done well. The countermeasure
effectiveness data presented in this guide probably shows the maximum effect that can be
realized with high-quality implementation. Many countermeasures have not been evaluated well,
or at all, as noted in the effectiveness data. Effectiveness ratings are based primarily on
demonstrated reductions in crashes; however, changes in behavior and knowledge are taken into
account in the ratings when crash information is not available.

NCHRP Guides: The National Cooperative Highway Research Program is developing a series
of guides for State Departments of Transportation to use in implementing the American
Association of State Highway and Transportation Officials Strategic Highway Safety Plan. This
guide draws heavily on the published NCHRP guides and on several draft guides. It differs from
the NCHRP guides because it is written for SHSOs, contains only behavioral countermeasures,
and is considerably more concise. Readers are urged to consult the NCHRP guides relevant to
their interests. They are available at http://safety.transportation.org/guides.aspx.

NCHRP has also developed a framework for estimating the costs and benefits associated with
behavioral countermeasures. Each of the countermeasures included in Countermeasures That



Work was reviewed, and the potential savings of the countermeasures were projected. The
subsequent report was designed to help States in selecting countermeasures that will result in the
greatest reduction in crashes, injuries, and fatalities. Readers can find a copy of the report at
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_622.pdf.

Cochrane Reviews: In several of the chapters, Cochrane Reviews are cited. The Cochrane
Collaboration is a nonprofit organization that produces and disseminates systematic reviews of
the effects of healthcare interventions. The database of reviews is published quarterly as part of
the Cochrane Library. More information about Cochrane Reviews can be found at
www.cochrane.org/.

Disclaimers: As with any attempt to summarize a large amount of sometimes-conflicting
information, this guide is highly subjective. All statements, judgments, omissions, and errors are
solely the responsibility of the authors and do not necessarily represent the views of NHTSA.
Users who disagree with any statement or who wish to add information or key references are
invited to send their comments and suggestions for future editions (see bottom of page vii for
details).

New traffic safety programs and research appear almost weekly. Websites change frequently.
This means that this guide was out-of-date even before it was published. Readers interested in a
specific problem area or countermeasures are urged to contact NHTSA for up-to-date
information.

Abbreviations, Acronyms, and Initialisms Used

e AAA: was the American Automobile Association but now the organization uses only the
initials

e AAAFTS: AAA Foundation for Traffic Safety

e AAMVA: American Association of Motor Vehicle Administrators

AARP: was the American Association of Retired Persons but now the organization uses

only the initials

AASHTO: American Association of State Highway and Transportation Officials

ADTSEA: American Driver and Traffic Safety Education Association

ALR: administrative license revocation

ALS: administrative license suspension

AMA: American Medical Association

ASA: American Society on Aging

BAC: blood alcohol concentration, measured in grams per deciliter (g/dL)

BrAC: breath alcohol concentration, measured in grams per 210 liters of breath (g/210L)

CDC: Centers for Disease Control and Prevention

CPSC: Consumer Product Safety Commission

CTIA: Cellular Telecommunications and Internet Association

DOT: Department of Transportation (Federal or State)

DWI: driving while impaired or intoxicated, and also often includes DUI, driving under

the influence



DWS: driving while [driver’s license is] suspended

FHWA: Federal Highway Administration

FMCSA: Federal Motor Carrier Safety Administration

GDL.: graduated driver licensing

GHSA: Governors Highway Safety Association

HOS: hours of service

IHS: Insurance Institute for Highway Safety

ITS: Intelligent Transportation Systems

MAB: medical advisory board

MSF: Motorcycle Safety Foundation

NCHRP: National Cooperative Highway Research Program

NCSDR: National Center for Sleep Disorders Research

NCUTLO: National Committee on Uniform Traffic Laws and Ordinances
NHTSA: National Highway Traffic Safety Administration

NIAAA: National Institute on Alcohol Abuse and Alcoholism (a branch of NIH)
NIH: National Institutes of Health

NMSL.: National Maximum Speed Limit

NSC: National Safety Council

NSF: National Sleep Foundation

NTSB: National Transportation Safety Board

SFST: Standardized Field Sobriety Tests

SHSO: State Highway Safety Office

SMSA: National Association of State Motorcycle Safety Administrators
STEP: selective traffic enforcement program

TIRF: Traffic Injury Research Foundation

TRB: Transportation Research Board

UVC: Uniform Vehicle Code



Chapter 1. Alcohol- and Drug-Impaired Driving

1. Alcohol- and Drug-Impaired Driving

Overview

In 2013, 10,076 people were killed in crashes involving alcohol-impaired drivers (defined as
drivers or motorcycle riders with blood alcohol concentrations (BACs) of >.08 g/dL), a decrease
of 2.5% from the 10,336 fatalities in 2012 (NHTSA, 2014a). Fatalities in crashes involving
alcohol-impaired drivers continue to represent almost one-third (31%) of the total motor vehicle
fatalities in the United States (NHTSA, 2014a). See NHTSA’s most recent Traffic Safety Facts
(NHTSA, 2014a) for the latest national and State data.

Trends. Alcohol-impaired driving dropped steadily from 1982 to the mid-1990s. A study
showed that much of this decrease could be attributed to alcohol-related legislation (e.g., .08
BAC, administrative license revocation, and minimum drinking age laws) and to demographic
trends (e.g., the aging of the population and the increased proportion of female drivers) (Dang,
2008). However, during this period there also was substantial public attention to the issue of
alcohol-impaired driving, a growth of grassroots organizations such as Mothers Against Drunk
Driving and Remove Intoxicated Drivers, increased Federal programs and funding, State task
forces, increased enforcement and intensive publicity, all of which combined to help address this
critical traffic safety problem.

As the chart shows, alcohol-impaired driving fatalities changed very little between 1992 and
2007, but then began declining again in 2008. This decrease likely reflects, in part, the recent
economic recession.

U.S. Alcohol-Impaired Driving Fatalities
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Source: NHTSA (2014a, 2014b)
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As shown in the next chart, the rate of alcohol-impaired driving fatalities, based on vehicle miles
traveled (VMT), has also declined noticeably in recent years. However, the percentage of
fatalities in the United States that involve alcohol-impaired driving has remained essentially
unchanged during this time (NHTSA, 2014b).

Percentage of U.S. Driving Fatalites Who Were Alcohol-
Impaired and Alcohol-Impaired Fatality Rate by VMT
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One age group has shown an especially sizeable decrease in alcohol-related traffic fatalities.
Between 1996 and 2005, the percentage of fatally injured 16- to 18-year-old drivers with positive
BACs (.01 g/dL or higher) decreased by up to 16% (Ferguson, Teoh, & McCartt, 2007). Self-
reported drinking and driving among high school students has also declined. In 1991, 22% of
high school students reported drinking and driving in the past 30 days, compared to just 10% of
high school students in 2011 (CDC, 2012). It should be noted that most States implemented
graduated driver licensing systems (GDL) during this time period. GDL systems have had a
substantial impact on reducing the crash risk of young, beginning drivers. (For more information
on young drivers and GDL, see Chapter 6.)

Drinking and driving characteristics. According to CDC, half (52%) of U.S. adults can be
considered “regular” drinkers; that is, they have consumed at least 12 drinks during the past year
(CDC, 2014). An estimated 112 million trips are made annually by drivers with BACs of .08 or
higher (CDC, 2011). Studies show drivers are arrested once for every 80 trips they make with
BACs over .08 (Ferguson, 2012). The 2007 National Roadside Survey estimated that 12.4% of
drivers on weekend nights have positive BACs, while 2.2% have BACs of .08 or higher
(Compton & Berning, 2009; Lacey et al., 2009a). This represents a significant reduction from
1996, when 16.9% of drivers had positive BACs and 4.3% had BACs of .08 or higher.

NHTSA surveyed approximately 7,000 people in 2008 and asked about a variety of attitudes and
behaviors related to drinking and driving (Moulton, Peterson, Haddix, & Drew, 2010). Twenty
percent reported they had driven within 2 hours of drinking alcohol in the past year. Males,
college graduates, and unmarried individuals were more likely than their respective counterparts
to report driving after drinking too much. Similarly, a AAA Foundation survey of 3,103 U.S.
residents conducted in 2013 found that 96% believe it is unacceptable to drink and drive.
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Nonetheless, 13% reported having driven when they may have been close to, or above, the illegal
limit within the past 12 months (AAA Foundation, 2014).

Alcohol-impaired drivers include both occasional drinkers who may drive after drinking too
much, as well as persistent offenders who regularly drive while impaired. Impaired drivers may
be considered “high risk” if they have high BACs, prior convictions, or problems with alcohol.
For example, among drivers involved in fatal crashes during 2013 with positive BACs (.01 or
higher), 56% had BACs at or above .15 (NHTSA, 2014a). Additionally, one-quarter of all
drivers arrested for impaired driving and 30% of drivers convicted of impaired driving each have
a prior DWI conviction (Warren-Kigenyi & Coleman, 2014).

Alcohol-impaired driving fatalities are affected by several external factors including geography,
urbanization, road structure and conditions, and economic activity, as well as by a State’s laws
and programs. For all of these reasons, both the current level of alcohol-impaired driving and the
progress in reducing alcohol-impaired driving vary greatly from State to State. For example,
comparing all 50 States and the District of Columbia the proportion of drivers in fatal crashes
with BACs of .08 or higher in 2013 ranged from 17% in the lowest State to 44% in the highest
(NHTSA, 2014a).

Drug-impaired driving characteristics. There is considerably less research on drug-impaired
driving than alcohol-impaired driving. However, two roadside surveys suggest some drivers have
detectable levels of one or more drugs in their systems. In a study for NHTSA, Lacey et al.
(2009b) collected voluntary and anonymous oral fluid samples from 7,719 drivers across the
United States in 2007, and blood samples from 3,276 drivers. Among nighttime drivers who
provided oral fluid and/or blood samples:

o 11.3% tested positive for an illegal drug;

o 3.9% tested positive for a medication (i.e., a prescription or over-the-counter drug); and

e 1.1% tested positive for both an illegal drug and a medication.

Marijuana was the most commonly detected illegal drug, followed by cocaine. Among those
drivers who tested positive for an illegal drug, 28% also tested positive for alcohol (Lacey et al.,
2009b).

In a roadside survey in Canada, researchers collected oral fluid samples from approximately
1,200 nighttime drivers (Beirness & Beasley, 2010). Similar to the U.S. study, 10% of drivers
tested positive for drug use. This was slightly higher than the percentage of drivers who tested
positive for alcohol use (8%). Of the drug positive cases, most (88%) involved a single drug, the
most common being marijuana or cocaine. Male drivers were more likely than female drivers to
test positive for drugs (Beirness & Beasley, 2010).

In both the U.S. and Canadian studies, it is important to keep in mind that a positive drug test
does not necessarily indicate “impairment.” The level of drugs detected may have been too low
to be impairing. Moreover, many drugs can be detected in oral or blood tests long after their
effects have diminished. For example, marijuana can be detected for 30 days or longer among
heavy users.
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Although some countries such as Sweden and Finland have carefully tracked the prevalence of
drug-impaired driving (Ojaniemi et al., 2009), little is known about trends in drug-impaired
driving in the United States. One study from Washington State found a significant increase in
methamphetamine use among fatally injured drivers between 1992 and 2002 (Schwilke, Sampaio
dos Santos, & Logan, 2006). In part, this likely reflects larger trends in the drug’s popularity.

Research on whether drug use contributes to crashes is limited. A NHTSA study found 18% of
all fatally injured drivers in 2009 tested positive for drugs (NHTSA, 2010). However, not all
fatally injured drivers were tested. Additionally, States varied widely in the types of drugs they
tested for, and many times the test results were not known. When considering only those fatally
injured drivers who were tested with known results, 33% tested positive for drugs (NHTSA,
2010). Narcotics and cannabinoids (e.g., marijuana) accounted for almost half of the positive test
results. In addition, 48% of fatally injured drivers who tested positive for drugs also tested
positive for alcohol (ONDCP, 2010). Although drugs are often detected among drivers involved
in crashes, this does not necessarily imply drug impairment played a causal role in the crash. At
present, the evidence is mixed on whether cannabis and benzodiazepines increase crash risk,
while fewer studies have examined the risks associated with stimulants, opioids, and other drugs
(Stewart, 2006).

In 2010, the Office of National Drug Control Policy announced an initiative to decrease the
prevalence of drug-impaired driving 10% by 2015 (ONDCP, 2010). The initiative encourages
States to adopt per se drug impairment laws, provide increased training to law enforcement on
identifying drug-impaired drivers, and further data collection.

Strategies to Reduce Impaired Driving

Four basic strategies are used to reduce alcohol-impaired crashes and drinking and driving:
e Deterrence: enact, publicize, enforce, and adjudicate laws prohibiting alcohol-impaired
driving so that people choose not to drive impaired,;
e Prevention: reduce drinking and keep drinkers from driving;
e Communications and outreach: inform the public of the dangers of impaired driving and
establish positive social norms that make driving while impaired unacceptable; and
e Alcohol treatment: reduce alcohol dependency or addiction among drivers.

In this chapter, deterrence countermeasures are divided into four sections: (1) laws, (2)
enforcement, (3) prosecution and adjudication, and (4) offender treatment, monitoring, and
control. Prevention, intervention, communications, and outreach countermeasures are combined
in a single section. Finally, the Underage Drinking and Drinking and Driving section includes
deterrence, prevention, and communications measures specific to this age group.

This chapter also briefly considers countermeasures to address drugs other than alcohol. Drugs
pose quite different and difficult issues at every step, from estimating their prevalence and effect
on driving, to developing effective laws and strategies for enforcement, prevention, and
treatment. However, many of the countermeasures to address alcohol-impaired driving may also
deter drug-impaired driving.
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Many other traffic safety countermeasures help reduce alcohol-impaired and drug-impaired
driving- related crashes and casualties but are not discussed in this chapter. A number of
vehicular strategies may be helpful in detecting or preventing impaired driving. For example,
NHTSA has studied the feasibility of using vehicle-based sensors to detect alcohol-related
impairment in drivers (Lee et al., 2010). There are also many environmental countermeasures,
such as improved vehicle structures and centerline rumble strips, that may reduce the likelihood
of crashes and/or injuries sustained by impaired drivers. However, vehicular and environmental
countermeasures are not included in this chapter because State Highway Safety Offices have
little or no authority or responsibility for them.

Resources

The agencies and organizations listed below can provide more information on impaired driving
and links to numerous other resources.
e National Highway Traffic Safety Administration:
o0 Impaired Driving - www.nhtsa.gov/Impaired
o Impaired Driving (Alcohol-Related) Reports -
www.nhtsa.gov/Driving+Safety/Research+&+Evaluation/Impaired+driving+
(alcohol-related)+reports
o0 Impaired Driving (Drug-Related) Reports -
www.nhtsa.gov/Driving+Safety/Research+&+Evaluation/Impaired+driving+(drug-
related)+reports
0 Behavioral Safety Research Reports -
ntlsearch.bts.gov/repository/ntic/nhtsa/index.shtm
e Centers for Disease Control and Prevention:
www.cdc.gov/MotorVehicleSafety/Impaired_Driving/impaired-drv_factsheet.html
e Office of National Drug Control Policy: www.whitehouse.gov/ondcp/drugged-driving
e American Automobile Association: http://duijusticelink.aaa.com/for-the-public
e Governors Highway Safety Association:
www.ghsa.org/html/issues/impaireddriving/index.html
e Insurance Institute for Highway Safety: www.iihs.org/iihs/topics/t/alcohol-impaired-
driving/topicoverview
e Mothers Against Drunk Driving: www.madd.org
e National Safety Council:
www.nsc.org/safety road/DriverSafety/Pages/ImpairedDriving.aspx
e Traffic Injury Research Foundation: www.tirf.ca

For overviews of alcohol-impaired driving prevalence, risks, legislation, research, and
recommended strategies, see NHTSA’s Alcohol and Highway Safety: A Review of the State of
Knowledge (Voas & Lacey, 2011), NCHRP’s A Guide for Reducing Alcohol-Related Collisions
(NCHRP, 2005), and the eE-Circular produced by TRB’s Alcohol, Other Drugs, and
Transportation Committee (TRB, 2013).
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Key terms

BAC: Blood alcohol concentration in the body, expressed in grams of alcohol per
deciliter (g/dL) of blood, usually measured with a breath or blood test

BrAC: Breath alcohol concentration

DUID: Driving Under the Influence of Drugs

DWI: the offense of driving while impaired by alcohol. In different States the offense
may be called driving while intoxicated, driving under the influence (DUI), or other
similar terms.

MADD: Mothers Against Drunk Driving

PAS: Passive alcohol sensor, a device to detect alcohol presence in the air near a driver’s
face, used to estimate whether the driver has been drinking

PBT: Preliminary breath test device, a small hand-held alcohol sensor used to estimate or
measure a driver’s BrAC

SFST: Standardized Field Sobriety Tests, a battery of three tests (One-Leg Stand, Walk-
and-Turn, and Horizontal Gaze Nystagmus) used by law enforcement at the roadside to
estimate whether a driver is at or above the illegal limit of .08 BAC

Illegal per se law: A law that makes it an offense to operate a motor vehicle with a BAC
at or above a specified level
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Countermeasures to reduce alcohol-impaired driving are listed below and discussed individually

in the remainder of this chapter. The table is intended to give a rough estimate of each

countermeasure’s effectiveness, use, cost, and time required for implementation. The symbols
and terms used are described below. Effectiveness, cost, and time to implement can vary
substantially from State to State and community to community. Costs for many countermeasures
are difficult to measure, so the summary terms are very approximate. See each countermeasure

discussion for more information.

1. Deterrence: Laws

Countermeasure Effectiveness Cost Use Time
1.1 ALR/ALS * % %k kK $$$ High Medium
1.2 Open containers * % %k $ High Short
1.3 High-BAC sanctions * %k Medium Short
1.4 BAC test refusal penalties * % %k $ Unknown | Short
1.5 Alcohol-impaired driving law review * % Kk $$ Unknown | Medium
2. Deterrence: Enforcement

Countermeasure Effectiveness Cost Use Time
2.1 Publicized sobriety checkpoints % % % Kk Kk $$$ Medium | Short
2.2 High visibility saturation patrols * % % Kk $$ High Short
2.3 Preliminary Breath Test devices (PBTs)" | % % % % $$ High Short
2.4 Passive alcohol sensors'' * % % Kk $$ Unknown | Short
2.5 Integrated enforcement * % % $ Unknown | Short
" Proven for increasing arrests
" Proven for detecting impaired drivers
3. Deterrence: Prosecution and Adjudication

Countermeasure Effectiveness Cost Use Time
3.1 DWI courts' * % % % $$$ Low Medium
3.2 Limits on diversion and plea agreements' | Y % % % $ Medium | Short
3.3 Court monitoring'" * % % $ Low Short
3.4 Sanctions * % Varies Varies Varies

TTProven for reducing recidivism
Proven for increasing convictions
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4. Deterrence: DWI Offender Treatment, Monitoring, and Control

Countermeasure Effectiveness Cost Use Time
4.1 Alcohol problem assessment, treatment | Y % % % % Varies High Varies
4.2 Alcohol ignition interlocks' * % % Kk k $$ Medium | Medium
4.3 Vehicle and license plate sanctions’ * % % Varies Medium | Medium
4.4 DWI offender monitoring’ * % %k %k $$$ Unknown | Varies
4.5 Lower BAC limit for repeat offenders * % %k %k $ Low Short

" Proven for reducing recidivism

5. Prevention, Intervention, Communications and Outreach

Countermeasure Effectiveness Cost Use Time
5.1 Alcohol screening and brief intervention * % % Kk & $$ Medium | Short
5.2 Mass-media campaigns * % %k $$3$ High Medium
5.3 Responsible beverage service * % $$ Medium | Medium
5.4 Alternative transportation * % $$ Unknown | Short
5.5 Designated drivers * % $ Medium Short
6. Underage Drinking and Drinking and Driving

Countermeasure Effectiveness Cost Use Time
6.1 Minimum drinking age 21 laws * % % Kk k $$$ High Low
6.2 Zero-tolerance law enforcement * % % $ Unknown | Short
6.3 Alcohol vendor compliance checks' * % % $$ Unknown | Short
6.4 Other minimum legal drinking age 21 law | % % % $$ Varies Varies
enforcement

6.5 Youth programs * % Varies High Medium
" Proven for reducing sales to underage people
7. Drug-Impaired Driving

Countermeasure Effectiveness Cost Use Time
7.1 Enforcement of drug-impaired driving * % Kk $$ Unknown | Short
7.2 Drug-impaired driving laws * Unknown | Medium' | Short
7.3 Education regarding medication * Unknown | Unknown | Long

" Use for drug per se laws
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Effectiveness:

% % % % % - Demonstrated to be effective by several high-quality evaluations with
consistent results

% % % % - Demonstrated to be effective in certain situations

% % % - Likely to be effective based on balance of evidence from high-quality evaluations
or other sources

% % - Effectiveness still undetermined; different methods of implementing this
countermeasure produce different results

% - Limited or no high-quality evaluation evidence

Effectiveness is measured by reductions in crashes or injuries unless noted otherwise. See
individual countermeasure descriptions for information on effectiveness size and how
effectiveness is measured.

Cost to implement:
$$$: requires extensive new facilities, staff, equipment, or publicity, or makes heavy
demands on current resources
$$: requires some additional staff time, equipment, facilities, and/or publicity
$: can be implemented with current staff, perhaps with training; limited costs for equipment,
facilities, and publicity

These estimates do not include the costs of enacting legislation or establishing policies.

Use:
High: more than two-thirds of the States, or a substantial majority of communities
Medium: between one-third and two-thirds of States or communities
Low: less than one-third of the States or communities
Unknown: data not available

Time to implement:

Long: more than one year

Medium: more than three months but less than one year
Short: three months or less

These estimates do not include the time required to enact legislation or establish policies.
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Deterrence

Deterrence means enacting laws that prohibit driving while impaired, publicizing and enforcing
those laws, and punishing the offenders. Deterrence works by changing behavior through the fear
of apprehension and punishment. If drivers believe that impaired driving is likely to be detected
and that impaired drivers are likely to be arrested, convicted and punished, many will not drive
while impaired by alcohol. This strategy is called general deterrence when it influences the
general driving public. An example would be well publicized and highly visible enforcement
activities such as sobriety checkpoints. In contrast, specific deterrence refers to efforts to
influence drivers who have been arrested for impaired driving so they will not continue to drive
while impaired by alcohol. An example of this approach would include ignition interlocks or
vehicle sanctions for DWI offenders.

Deterrence works when consequences are swift, sure, and severe (with swift and sure being more
important in affecting behavior than severe). All States have the basic laws in place to define
impaired driving, set illegal per se limits at .08 BAC, and provide standard penalties.

Deterrence, however, is far from straightforward, and complexities can limit the success of
deterrence measures. For instance:

e Detecting alcohol-impaired drivers is difficult. Law enforcement agencies have limited
resources, and (except at checkpoints) officers must observe some traffic violation or
other aberrant behavior before they can stop a motorist.

e Conviction also may be difficult. DWI laws are extremely complicated (20 pages or more
in some State codes); the evidence needed to define and demonstrate impairment is
complex; judges and juries may not impose specified penalties if they believe the
penalties are too severe.

e The DWI control system is complex. There are many opportunities for breakdowns in the
system that allow impaired drivers to go unaddressed.

DWI control system operations and management. The DWI control system consists of a set of
laws together with the enforcement, prosecution, adjudication, and offender follow-up policies
and programs to support the laws. In this complicated system, the operations of each component
affect all the other components. Each new policy, law, or program affects operations throughout
the system, often in ways that are not anticipated.

This guide documents 19 specific impaired-driving countermeasures in the deterrence section, in
four groups: (1) laws, (2) enforcement, (3) prosecution and adjudication, and (4) offender
treatment, monitoring, and control. But the overall DWI control system, including its
management and leadership, is more important than any individual countermeasure.

Studies have highlighted the key characteristics of an efficient and effective DWI control system
(Hedlund & McCartt, 2002; Robertson & Simpson, 2003):
e Training and education for law enforcement, prosecutors, judges, and probation officers;
e record systems that are accurate, up-to-date, easily accessible, and able to track each DWI
offender from arrest through the completion of all sentence requirements;
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e adequate resources for staff, facilities, training, equipment, and new technology; and
e coordination and cooperation within and across all components.

A few of the countermeasures discussed in this guide, such as BAC test refusal penalties
(Chapter 1, Section 1.4), alcohol-impaired driving law review (1.5), and DWI courts (3.1), are
directed at improving DWI system operations. In some instances, the most important action that
SHSOs can take to reduce alcohol-impaired driving is to review and improve DWI control
system operations, perhaps using a State DWI task force and/or a State impaired-driving program
assessment.

Ulmer, Hedlund, and Preusser (1999) investigated why some States reduced alcohol-related
traffic fatalities more than others. They concluded that there is no “silver bullet,” no single
critical law, enforcement practice, or communications strategy. Once a State has effective laws,
high visibility enforcement, and substantial communications and outreach to support them, the
critical factors are strong leadership, commitment to reducing impaired driving, and adequate
funding. Although 15 years have passed, the basic findings of Ulmer et al. (1999) are still
applicable. SHSOs should keep this in mind as they consider the specific countermeasures in this
chapter.
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1. Deterrence: Laws

1.1 Administrative License Revocation or Suspension (ALR or ALYS)

Effectiveness: X X % % % Cost: $$$ Use: High Time: Medium

Administrative license suspension (ALS) laws allow law enforcement and driver licensing
authorities to suspend a driver's license if the driver fails or refuses to take a BAC test.
Administrative license revocation (ALR) laws are similar, except the offender must re-apply for
a license once the suspension period ends. Usually the arresting officer takes the license at the
time that a BAC test is failed or refused. The driver typically receives a temporary license that
allows the driver time to make other transportation arrangements and to request and receive an
administrative hearing or review. In most jurisdictions, offenders may obtain an occupational or
hardship license during part or all of the revocation or suspension period (NHTSA, 2008a).
NHTSA recommends that ALR laws include a minimum license suspension of 90 days
(NHTSA, 2006a). A model ALR law is provided by National Committee on Uniform Traffic
Laws and Ordinances (NCUTLO, 2007).

ALR and ALS laws provide for swift and certain penalties for DWI, rather than the lengthy and
uncertain outcomes of criminal courts. They also protect the driving public by removing some
DWI offenders from the road (but see the discussion of driving with a suspended license, under
“other issues,” below). More information about ALR laws can be found in the NCHRP Report
500 guide on reducing impaired-driving (NCHRP, 2005, Strategy C1) and NHTSA’s Traffic
Safety Facts on ALR (NHTSA, 2008a).

Use: As of July 2015, 41 States and the District of Columbia had some form of ALR or ALS law
(ITHS, 2015). Thirty-five States had a minimum license suspension of at least 90 days, as
recommended by NHTSA.

Effectiveness: Many State ALR and ALS laws have been in place for decades, and much of the
research examining the effectiveness of these laws is now quite old. For example, a summary of
12 evaluations through 1991 found ALR and ALS laws reduced crashes of different types by an
average of 13% (Wagenaar, Zobek, Williams, & Hingson, 2000). A more recent study examining
the long-term effects of license suspension policies across the United States concluded that ALR
reduces alcohol-related fatal crash involvement by 5%, saving an estimated 800 lives each year
(Wagenaar & Maldonado-Molina, 2007). See DeYoung (2013a) for a review of the research on
the effectiveness of ALR/ALS laws.

Costs: ALR/ALS laws require funds to design, implement, and operate a system to record and
process administrative license actions. In addition, a system of administrative hearing officers
must be established and maintained. Some States have recovered ALR or ALS system costs
through offender fees (Century Council, 2008; NHTSA, 2008a).

Time to implement: Six to 12 months are required to design and implement the system and to
recruit and train administrative hearing officers.
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Other issues:

Two-track system: Under ALR or ALS laws, drivers face both administrative and
criminal actions for DWI. The two systems operate independently. Drivers whose
licenses have been suspended or revoked administratively still may face criminal actions
that also may include license suspension or revocation. This two-track system has been
challenged in some States. All State supreme courts have ruled against these challenges
(NHTSA, 2008a).

Driving with a suspended license: Some DWI offenders continue to drive on occasion
with suspended or revoked licenses (Lenton, Fetherston, & Cercarelli, 2010; McCartt,
Geary, & Nissen, 2002). For strategies to reduce driving with a suspended or revoked
license, see NCHRP (2003), and Chapter 1, Sections 4.2, 4.3 and 5.4.

Delaying license reinstatement: Many DWI offenders do not reinstate their licenses
when they are eligible to do so. About half (49%) of DWI offenders delay license
reinstatement for at least a year, while 30% delay reinstatement for 5 years or more
(Voas, Tippetts, & McKnight, 2010). Studies show offenders who delay reinstatement are
more likely to recidivate than those who have their licenses restored (Voas et al., 2010).
This suggests it may be important to encourage DWI1 offenders to reinstate their licenses
once eligible, but with appropriate controls such as ignition interlocks (Chapter 1, Section
4.2) and close monitoring (Section 4.4).

Hearings: An effective ALR system will restrict administrative hearings to the relevant
facts: that the arresting officer had probable cause to stop the vehicle and require a BAC
test and that the driver refused or failed the test. Such a system will reduce the number of
hearings requested, reduce the time required for each hearing, and minimize the number
of licenses that are reinstated. When an administrative hearing is not restricted in this
way, it can serve as an opportunity for the defense attorney to question the arresting
officer about many aspects of the DWI case. This may reduce the chance of a criminal
DWI conviction (Hedlund & McCartt, 2002). Officers often spend substantial time
appearing in person at ALR hearings, and a case may be dismissed if an officer fails to
appear. Some States use telephonic hearings to solve these problems (Wiliszowski, Jones,
& Lacey, 2003).
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1.2 Open Containers

Effectiveness: X X X Cost: $ Use: High Time: Short

Open-container laws prohibit the possession of any open alcoholic beverage container and the
consumption of any alcoholic beverage by motor vehicle drivers or passengers. These laws
typically exempt passengers in buses, taxis, and the living quarters of mobile homes.

In 1998, Congress required States to enact open-container laws or have a portion of their Federal
aid highway construction funds redirected to alcohol-impaired driving or hazard elimination
activities (NHTSA, 2008b). To comply, State open-container laws must:

e Prohibit possession of alcoholic beverage containers and consumption of alcohol in
motor vehicles;
Cover the entire passenger area;
Apply to all types of alcoholic beverages;
Apply to all vehicle occupants;
Apply to all vehicles on public highways; and
Provide for primary enforcement of the law.

Certain exceptions are permitted. NHTSA has prepared a question and answer sheet that
describes common pitfalls for compliance with the minimum Federal requirements
(www.nhtsa.gov/staticfiles/administration/programs-grants/Q&A-Sections_154+164.pdf). For
additional information, see www.fhwa.dot.gov/map21/guidance/guidepentransprov.cfm.

Use: As of October 2014, 37 States and the District of Columbia had open-container laws that
complied with the Federal requirements (FHWA, 2014).

Effectiveness: The only study of open-container law effectiveness (Stuster, Burns, & Fiorentino,
2002) examined 4 States that enacted laws in 1999. It found the proportion of alcohol-involved
fatal crashes appeared to decline in three of the 4 States during the first 6 months after the laws
were implemented, but the declines were not statistically significant. In general, the proportion of
alcohol-involved fatal crashes was higher in States with no open-container laws than in States
with laws (Stuster et al., 2002). Survey data in both law and no-law States show strong public
support for open-container laws (NHTSA, 2008b).

Costs: Open-container law costs depend on the number of offenders detected and the penalties
applied to them.

Time to implement: Open-container laws can be implemented as soon as appropriate legislation
IS enacted.
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1.3 High-BAC Sanctions

Effectiveness: * %k Cost: $ Use: Medium Time: Short

Almost all States increase the penalties for the standard impaired driving (DWI) offense for
repeat offenders. Some States also have increased the penalties for drivers with high BACs,
typically .15 to .20. Half of all impaired drivers in crashes or arrests have BACs of .15 or higher
(Century Council, 2008).

High-BAC sanctions are based on the observation that many high-BAC drivers are habitual
impaired-driving offenders, even though they may not have records of previous arrests and
convictions. Moreover, drivers with high BACs put themselves and other road users at risk:
Two-thirds (68%) of impaired drivers involved in fatal crashes in 2013 had BACs of .15 or
greater (NHTSA, 2014a). Enhanced sanctions for high-BAC drivers vary by State, and may
include mandatory assessment and treatment for alcohol problems, close monitoring or home
confinement, installation of an ignition interlock, and vehicle or license plate sanctions (see
Chapter 1, Sections 4.1, 4.2, 4.3 and 4.4). NHTSA recommends that sanctions for first-time
offenders with high BACs be comparable to those for repeat offenders (NHTSA, 2008c).

Use: As of December 2012, 49 States and the District of Columbia have increased penalties for
drivers with high BACs (NCSL, 2014a). Mississippi is the only State without such a law.

Effectiveness: In the only evaluation of high-BAC sanctions to date, McCartt and Northrup
(2003, 2004) found that Minnesota’s law appears to have increased the severity of case
dispositions for high-BAC offenders, although the severity apparently declined somewhat over
time. They also found some evidence of an initial decrease in recidivism among high-BAC first
offenders (which again dissipated with time). The BAC test refusal rate declined for first
offenders and was unchanged for repeat offenders after the high-BAC law was implemented. The
authors pointed out that Minnesota’s law had a high threshold of .20 BAC, relatively strong
administrative and criminal sanctions, and strong penalties for BAC test refusal.

Costs: High-BAC sanctions will produce increased costs if the high-BAC penalties are more
costly per offender than the lower-BAC penalties. Over a longer period, if high-BAC sanctions
reduce recidivism and deter alcohol-impaired driving, then costs will decrease.

Time to implement: High-BAC sanctions can be implemented as soon as appropriate legislation
IS enacted.

Other issues:

e Test refusal: High-BAC sanctions may encourage some drivers to refuse the BAC test
unless the penalties for test refusal are at least as severe as the high-BAC penalties. See
Chapter 1, Section 1.4.

e Child endangerment laws: Similar to high-BAC laws, child endangerment laws
recognize there are certain instances where impaired drivers pose extreme risk to others.
In 2013, there were 200 children 14 or younger who were killed in alcohol-impaired-
driving crashes. Of those, 121 were occupants of vehicles with drivers who had BACs of
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.08 or higher (NHTSA, 2014a). Child endangerment laws create a separate offense or
enhance DWI penalties for impaired drivers who carry children. Presently, 46 States and
DC have separate or higher penalties for impaired drivers who have children in their
vehicles (Advocates for Highway & Auto Safety, 2014).
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1.4 BAC Test Refusal Penalties

Effectiveness: * %k Cost: $ Use: Unknown Time: Short

All States have implied consent laws stipulating that people implicitly consent to be tested if they
are suspected of impaired driving (NHTSA, 2008d). However, some drivers refuse to provide
breath or blood samples for BAC tests. Nationwide, an average of 24% of drivers arrested for
DWI refuse the BAC test, although this figure ranges from 1% to 82% depending on the State
(Jones & Nichols, 2012; Namuswe, Coleman, & Berning, 2014). A driver’s BAC is a critical
piece of evidence in an alcohol-impaired driving case. The absence of a BAC test can make it
more difficult to convict the impaired driver.

All States have established separate penalties for BAC test refusal, typically involving
administrative license revocation or suspension. If the penalties for refusal are less severe than
the penalties for failing the test, many drivers will refuse. The Model DWI code sets a more
severe penalty for test refusal than for test failure (NCUTLO, 2007).

Reduced test refusal rates will help the overall DWI control system by providing better BAC
evidence. Having driver BACs may increase DWI and high-BAC DWI convictions, increase the
likelihood that prior DWI offenses will be properly identified, and provide the courts with better
evidence for offender alcohol assessment. For a thorough discussion of issues related to BAC
test refusal, see NHTSA’s 2008 Report to Congress (Berning et al., 2008). See also Voas et al.
(2009) for a history of implied consent laws in the United States and a review of the research on
breath test refusal.

Use: The relative penalties in each State for failing and refusing a BAC test cannot be
categorized in a straightforward manner due to the complexity of State alcohol-impaired driving
laws and the differences in how these laws are prosecuted and adjudicated. As of 2008, all States
except Nevada imposed administrative sanctions for test refusal (NHTSA, 2008d). See
NHTSA’s Digest of Impaired Driving and Selected Beverage Control Laws for more detail on
each State’s laws (NHTSA, 2015).

Effectiveness: Zwicker, Hedlund, and Northrup (2005) found that test refusal rates appear to be
lower in States where the consequences of test refusal are greater than the consequences of test
failure. No study has examined whether stronger test refusal penalties are associated with
reduced alcohol-impaired crashes.

Costs: There are no direct costs of increasing penalties for BAC test refusal.

Time to implement: Increased BAC test refusal penalties can be implemented as soon as
appropriate legislation is enacted.
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Other issues:

Criminalizing test refusal: As of 2013, BAC test refusal was a criminal offense in 18
States (NHTSA, 2015). Criminalizing test refusal may reduce refusal rates and increase
the likelihood of convictions for DWI (Jones & Nichols, 2012). It also ensures the drivers
will be identified as repeat offenders upon subsequent arrests.

Warrants: To reduce breath test refusals and increase the number of drivers successfully
prosecuted for DWI, some States issue warrants for drivers who refuse to provide breath
tests. Issued by a judge or magistrate, the warrant requires the driver to provide a blood
sample, by force if necessary. One study reviewed how warrants are used in 4 States —
Arizona, Michigan, Oregon, and Utah (Hedlund & Beirness, 2007). They found that
warrants may successfully reduce breath test refusals and result in more pleas, fewer
trials, and more convictions. Although warrants require additional time for law
enforcement, officers report the chemical evidence obtained from the warrant are of great
value and worth the effort to obtain (Haire, Leaf, Presser, & Solomon, 2011).
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1.5 Alcohol-Impaired Driving Law Review

Effectiveness: X * % Cost: $$ Use: Unknown Time: Medium

Alcohol-impaired driving laws in many States are extremely complex. They are difficult to
understand, enforce, prosecute, and adjudicate, with many inconsistencies and unintended
consequences. In many States, a thorough review and revision would produce a system of laws
that would be far simpler and more understandable, efficient, and effective.

DWI laws have evolved over the past 30 years to incorporate new definitions of the offense of
driving while impaired (illegal per se laws), new technology and methods for determining
impairment (BAC tests, SFSTs), and new sentencing and monitoring alternatives (electronic
monitoring, alcohol ignition interlocks). Many States modified their laws to incorporate these
new ideas without reviewing their effect on the overall DWI control system. The result is often
an inconsistent patchwork. Robertson and Simpson (2003) summarized the opinions of hundreds
of law enforcement officers, prosecutors, judges, and probation officials across the country:
“Professionals unanimously support the simplification and streamlining of existing DWI
statutes” (p. 18). See also Hedlund and McCartt (2002).

NCUTLO has prepared a model DWI law, which has been incorporated into the Uniform
Vehicle Code (NCUTLO, 2007). It addresses BAC testing, BAC test refusals, higher penalties
for high-BAC drivers, ALR hearing procedures, and many other issues of current interest. States
can use the NCUTLO model as a reference point in reviewing their own laws. In addition, the
Traffic Injury Research Foundation has a guidebook to assist policymakers in leading a strategic
review of DWI systems, with the goal of streamlining systems and closing loopholes that can be
exploited by offenders (Robertson, Vanlaar, & Simpson, 2007). NHTSA also has created several
guidebooks, including one to assist States in establishing an Impaired-Driving Statewide Task
Force to review key legislation and improve current DWI systems (Fell & Langston, 2009), and
another to assist officials and the general public in establishing a task force at a local or regional
level (Fell, Fisher, & McKnight, 2011).

At a State’s request, NHTSA will facilitate an Impaired Driving Assessment (IDA) to evaluate
the State’s impaired driving system and to make recommendations for strengthening its
programs, policies, and practices. NHTSA and the SHSO assemble an assessment team
comprised of national and State experts in impaired driving. The team reviews and documents
the strengths and weaknesses of the State’s existing impaired driving system.

Use: No data are available on which States have reviewed and revised their DWI laws.

Effectiveness: A recent study examined outcomes in States that conducted NHTSA-led IDAs or
Special Management Reviews (SMRs; Fell, Auld-Owens, & Snowden, 2013). States varied in
the degree to which they followed through with the recommendations outlined in the
assessments. However, as a group, States which conducted an IDA or SMR demonstrated a
greater reduction in fatal crashes than States which did not conduct assessments.
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To date, no studies have examined the effectiveness of law reviews in reducing alcohol-impaired
crashes. The effect of a law review will depend on the extent of inconsistencies and
inefficiencies in a State’s current laws. A law review can be an important action a State can take
to address its alcohol-impaired driving problem, because a thorough law review will examine the
function of the entire DWI control system and will identify problem areas. The immediate effect
of a law review should be a more efficient and effective DWI control system.

Costs: The review will require substantial staff time. Implementation costs of course will depend
on the extent to which the laws are changed.

Time to implement: It can take considerable time to identify qualified stakeholders and
establish a task force to conduct the law review.
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2. Deterrence: Enforcement

2.1 Publicized Sobriety Checkpoints

Effectiveness: X % % % % Cost: $$$ Use: Medium Time: Short

At a sobriety checkpoint, law enforcement officers stop vehicles at a predetermined location to
check whether the driver is impaired. They either stop every vehicle or stop vehicles at some
regular interval, such as every third or tenth vehicle. The purpose of checkpoints is to deter
driving after drinking by increasing the perceived risk of arrest. To do this, checkpoints should
be highly visible, publicized extensively, and conducted regularly, as part of an ongoing sobriety
checkpoint program. Fell, Lacey, and VVoas (2004) provide an overview of checkpoint
operations, use, effectiveness, and issues. See Fell, McKnight, and Auld-Owens (2013) for a
detailed description of six high visibility enforcement programs in the United States, including
enforcement strategies, visibility elements, use of media, funding, and many other issues.

Use: Sobriety checkpoints are authorized in 38 States and the District of Columbia (NHTSA,
2015), but few States conduct them regularly. According to GHSA (2015a), only 16 States
conduct checkpoints on a weekly basis. The main reasons checkpoints are not used more
frequently are lack of law enforcement personnel and lack of funding (Fell, Ferguson, Williams,
& Fields, 2003).

Effectiveness: CDC’s systematic review of 15 high-quality studies found that checkpoints
reduce alcohol-related fatal crashes by 9% (Guide to Community Preventive Services, 2012).
Similarly, a meta-analysis found that checkpoints reduce alcohol-related crashes by 17%, and all
crashes by 10 to 15% (Erke, Goldenbeld, & Vaa, 2009). Publicized sobriety checkpoint
programs are proven effective in reducing alcohol-related crashes among high risk populations
including males and drivers 21 to 34 (Bergen et al., 2014).

In recent years, NHTSA has supported a number of efforts to reduce alcohol-impaired driving
using publicized sobriety checkpoint programs. Evaluations of statewide campaigns in
Connecticut and West Virginia involving sobriety checkpoints and extensive paid media found
decreases in alcohol-related fatalities following the program, as well as fewer drivers with
positive BACs at roadside surveys (Zwicker, Chaudhary, Maloney, & Squeglia, 2007; Zwicker,
Chaudhary, Solomon, Siegler, & Meadows, 2007). In addition, a study examining demonstration
programs in 7 States found reductions in alcohol-related fatalities between 11% and 20% in
States that employed numerous checkpoints or other highly visible impaired driving enforcement
operations and intensive publicity of the enforcement activities, including paid advertising (Fell,
Langston, Lacey, & Tippetts, 2008). States with lower levels of enforcement and publicity did
not demonstrate a decrease in fatalities relative to neighboring States. See also NHTSA’s
Strategic Evaluation States initiative (NHTSA, 2007a; Syner et al., 2008), the Checkpoint
Strikeforce program (Lacey et al., 2008), and the national Labor Day holiday campaign: Drunk
Driving. Over the Limit. Under Arrest (Solomon et al., 2008).
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Costs: The main costs are for law enforcement time and for publicity. A typical checkpoint using
15 or more officers can cost $5,000 to $7,000 (Robertson & Holmes, 2011). However, law
enforcement costs can be reduced by operating checkpoints with smaller teams of 3 to 5 officers
(NHTSA, 2002; NHTSA, 2006b; Stuster & Blowers, 1995). Law enforcement agencies in two
rural West Virginia counties were able to sustain a year-long program of weekly low-staff
checkpoints. The proportion of nighttime drivers with BACs of .05 g/dL and higher was 70%
lower in these counties compared to drivers in comparison counties that did not operate
additional checkpoints (Lacey, Ferguson, Kelley-Baker, & Rider, 2006). These smaller
checkpoints can be conducted for as little as $500 to $1,500 (Maistros, Schneider, & Beverly,
2014). NHTSA has a guidebook available to assist law enforcement agencies in planning,
operating and evaluating low-staff sobriety checkpoints (NHTSA, 2006b).

Checkpoint publicity can be costly if paid media are used. For the Checkpoint Strikeforce
program, paid media budgets ranged from $25,000 in West Virginia to $433,000 in Maryland
(Fell et al., 2013). Publicity for checkpoints can also include earned media.

Time to implement: Sobriety checkpoints can be implemented very quickly if officers are
trained in detecting impaired drivers, SFST, and checkpoint operational procedures. See NHTSA
(2002) for implementation information.

Other issues:

e Legality: Checkpoints currently are permitted in 38 States and the District of Columbia
(NHTSA, 2015). Twelve States do not allow checkpoints, either because there is no
statutory provision (Alaska, Mississippi, and South Carolina) or because checkpoints
violate the State’s constitution or are prohibited under State law (Idaho, lowa, Michigan,
Minnesota, Montana, Oregon, Rhode Island, Texas, Washington, Wisconsin, and
Wyoming). States where checkpoints are not permitted may use other enforcement
strategies such as saturation patrols (see Chapter 1, Section 2.2).

e Visibility: Checkpoints must be highly visible and publicized extensively to be effective.
Communication and enforcement plans should be coordinated. Messages should clearly
and unambiguously support enforcement. Paid media may be necessary to complement
news stories and other earned media, especially in a continuing checkpoint program. See
Fell et al. (2013) for additional recommendations concerning checkpoint visibility.

e Arrests: The primary purpose of publicized sobriety checkpoint programs is to deter
impaired driving, not to increase arrests. However, impaired drivers detected at
checkpoints should be arrested and arrests should be publicized, but arrests at
checkpoints should not be used as a measure of effectiveness. The number of contacts
would be a more appropriate measure. A secondary value of publicized sobriety
checkpoint programs is checkpoints may also be used to check for valid driver licenses,
seat belt use, outstanding warrants, stolen vehicles, and other traffic and criminal
infractions.

e Combining checkpoints with other activities: To enhance the visibility of their law
enforcement operations, some jurisdictions combine checkpoints with other activities,
such as saturation patrols. For example, some law enforcement agencies conduct both
checkpoints and saturation patrols during the same weekend. Others alternate checkpoints
and saturation patrols on different weekends as part of a larger publicized impaired
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driving enforcement effort. NHTSA strongly supports that officers conducting such
activites be trained in the SFST battery.

Standardized Field Sobriety Tests: Officers have used SFSTs for more than 20 years to
identify impaired drivers. The SFST is a test battery that includes the horizontal gaze
nystagmus test, the walk-and-turn test, and the one-leg-stand test. Research shows the
combined components of the SFST are 91% accurate in identifying drivers with BACs
above the illegal limit of .08 (Stuster & Burns, 1998). However, some police agencies do
not require officers to receive SFST training. States may request an SFST assessment
which looks at a State’s application of the basic law enforcement tool for detecting
impaired drivers.
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2.2 High Visibility Saturation Patrols

Effectiveness: X % % % Cost: $$ Use: High Time: Short

A saturation patrol (also called a blanket patrol or dedicated DWI patrol) consists of a large
number of law enforcement officers patrolling a specific area to look for drivers who may be
impaired. These patrols usually take place at times and locations where impaired driving crashes
commonly occur. Like publicized sobriety checkpoint programs, the primary purpose of
publicized saturation patrol programs is to deter driving after drinking by increasing the
perceived risk of arrest. To do this, saturation patrols should be publicized extensively and
conducted regularly, as part of an ongoing saturation patrol program. A “how-to” guide for
planning and publicizing saturation patrols and sobriety checkpoints is available from NHTSA
(2002). NHTSA strongly recommends that officers conducting these activities be trained in the
SFST battery.

Use: A survey conducted by The Century Council (2008) reported that 44 States used saturation
patrols.

Effectiveness: A demonstration program in Michigan, where sobriety checkpoints are prohibited
by State law, revealed that saturation patrols can be effective in reducing alcohol-related fatal
crashes when accompanied by extensive publicity (Fell, Langston, Lacey, & Tippetts, 2008).

Costs: The main costs are for law enforcement time and for publicity. Saturation patrol
operations are quite flexible in both the number of officers required and the time that each officer
participates in the patrol. As with sobriety checkpoints, publicity can be costly if paid media is
used.

Time to implement: Saturation patrols can be implemented within three months if officers are
trained in detecting impaired drivers and in SFST. See NHTSA (2002) for implementation
information.

Other issues:

e Legality: Saturation patrols are legal in all jurisdictions.

e Publicity: As with sobriety checkpoints, saturation patrols should be highly visible and
publicized extensively to be effective in deterring impaired driving. Communication and
enforcement plans should be coordinated. Messages should clearly and unambiguously
support enforcement. Paid media may be necessary to complement news stories and other
earned media, especially in a continuing saturation patrol program (NCHRP, 2005,
Strategy B1).

e Arrests: Saturation patrols can be very effective in arresting impaired drivers. For
example, law enforcement officers in Minnesota conducted 290 saturation patrols during
2006, in which they stopped 33,923 vehicles and arrested 2,796 impaired drivers (Century
Council, 2008). Similar to publicized sobriety checkpoint programs, publicized saturation
patrol programs are also effective in detecting other driving and criminal offenses.
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2.3 Preliminary Breath Test Devices (PBTs)

Effectiveness: % % % % ' Cost: $$ Use: High Time: Short
"Proven for increasing arrests

A preliminary breath test device is a small hand-held alcohol sensor used to estimate or measure
a driver’s BrAC. Law enforcement officers use PBTs in the field to help establish evidence for a
DWI arrest. The driver blows into a mouthpiece and the PBT displays either a numerical BAC
level, such as .12, or a BAC range, such as a red light for BACs at or above .08.

Several PBT models are available commercially. They are quite accurate and generally reliable.
For a “Conforming Products List” of alcohol testing and screening instruments, including PBTS,
see www.gpo.gov/fdsys/pkg/FR-2012-06-14/pdf/2012-14581.pdf.

Use: PBTs are used in 33 States to provide evidence of alcohol use to support DWI arrests
(Century Council, 2008). This evidence of alcohol use is admissible in court in approximately
half the States, but in most States PBT evidence cannot be used to establish a driver’s BAC.
California allows officers to use PBT evidence to enforce zero-tolerance laws for drivers under
21; officers at the roadside can issue a citation and seize the driver’s license (Ferguson, Fields, &
Voas, 2000).

Effectiveness: Law enforcement officers generally agree that PBTs are useful. Sixty-nine
percent of the 2,731 law enforcement officers surveyed by Simpson and Robertson (2001)
supported greater PBT availability and use. PBTs are especially valuable for two classes of
drivers who may appear to perform normally on many tasks: drivers with a high tolerance to
alcohol (Simpson & Robertson, 2001) and drivers under 21 who may be in violation of zero-
tolerance laws (Ferguson et al., 2000). PBTs also can be useful at crash scenes where a driver is
injured and unable to perform a Standardized Field Sobriety Test. There is some evidence that
PBT use increases DWI arrests and reduces alcohol-involved fatal crashes (Century Council,
2008).

Costs: PBTs cost from $200 to $600 apiece. Many law enforcement departments have only a
limited number of PBTs and many patrol officers do not have regular access to them. Officers
surveyed by Simpson and Robertson (2001) estimated that three-fourths of all DWI arrests occur
on routine patrols, so DWI detection would be substantially improved if every patrol officer had
a PBT.

Time to implement: PBTs can be used as soon as they are purchased and officers are trained in
their use and maintenance. PBT instruments must have regular calibration checks. Most law
enforcement agencies have the facilities to conduct these checks.

Other issues:

e The *“one test” rule: Some State statutes allow only one chemical BAC test to be taken
from a driver arrested for DWI. These States do not use PBTs because an evidential BAC
test cannot be requested if an officer previously has taken a PBT test in the field.

e Other drugs: A PBT will not detect the presence of drugs other than alcohol.
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2.4 Passive Alcohol Sensors (PAS)

Effectiveness: X % % Xk ' Cost: $$ Use: Unknown Time: Short
"Proven for detecting impaired drivers

A passive alcohol sensor is a device to detect alcohol presence in the air. The sensor usually is
integrated into a flashlight or clipboard. Officers hold the flashlight or clipboard near the driver’s
mouth, where it measures alcohol presence in the air where the driver is breathing. The PAS can
be used without the driver’s knowledge and without any probable cause because the PAS is
considered “an extension of the officer’s nose” and records information that is “in plain view”
(Preusser, 2000).

Several PAS models are available commercially. They generally are reliable and effective at
detecting alcohol in the surrounding ambient air. In one study, both breath samples and PAS
measures were obtained from over 12,000 drivers. Results showed that PAS scores were a strong
predictor of a driver’s BAC status, leading to the conclusion that “the PAS can be an effective
tool for officers when deciding whether to initiate a DWI investigation” (Voas, Romano, & Peck,
2006). NHTSA does not maintain a list of PAS models.

Use: PAS units typically are used at the vehicle window after a traffic stop or at a checkpoint. A
PAS report of alcohol presence may give the officer probable cause to request further
examination with SFSTs or a PBT device. No data are available on how many PAS units are in
use.

Effectiveness: The PAS is especially effective at detecting impaired drivers at checkpoints,
where officers must screen drivers quickly with little or no opportunity to observe the drivers on
the road. Evaluations show that officers using PAS at checkpoints can detect 50% more drivers
at BACs of .10 and above than officers not using PAS (Century Council, 2008; Farmer, Wells,
Ferguson, & Voas, 1999; Fell et al., 2004; VVoas, 2008). The PAS appears to be especially
effective in assisting officers who rarely make arrests for DWI (Fell, Compton, & Voas, 2008).

Costs: PAS units cost from $300 to $700 apiece.

Time to implement: PAS units can be used as soon as they are purchased and officers are
trained in their use and maintenance. Training can usually be accomplished quickly.

Other issues:

e Acceptance by law enforcement: Officers tend to dislike using the PAS. Common
reasons given by officers for not using PAS units are that they require them to be closer
to the drivers than they wish to be, they require some portion of officers’ attention at a
time when they may have other things to be concerned about (including personal safety),
or they may keep officers from having a hand free. Other officers believe they can detect
the odor of alcohol accurately without assistance from PAS devices (Preusser, 2000).

e Other drugs: As with a PBT, a PAS will not detect the presence of drugs other than
alcohol.
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2.5 Integrated Enforcement

Effectiveness: * %k Cost: $ Use: Unknown Time: Short

Impaired drivers are detected and arrested through regular traffic enforcement and crash
investigations as well as through special impaired driving checkpoints and saturation patrols. A
third opportunity is to integrate impaired-driving enforcement into special enforcement activities
directed primarily at other offenses such as speeding or seat belt nonuse, especially since
impaired drivers often speed or fail to wear seat belts. (Such operations can be particularly
effective when conducted at night.)

Use: There are no data on how frequently integrated enforcement methods are used.

Effectiveness: Jones, Joksch, Lacey, Wiliszowski, and Marchetti (1995) conducted a three-site
evaluation of integrated impaired driving, speed, and seat belt use enforcement. Sites that
combined high publicity with increased enforcement reduced crashes likely to involve alcohol
(such as single-vehicle nighttime crashes) by 10% to 35%. They concluded that the results were
encouraging but not definitive. The Massachusetts Saving Lives comprehensive programs in six
communities used integrated enforcement methods. The programs reduced fatal crashes
involving alcohol by 42% (Hingson et al., 1996). About half the speeding drivers detected
through these enforcement activities had been drinking and about half the impaired drivers were
speeding. See also Voas and Lacey (2011), NCHRP (2005, Strategy B2), and Stuster (2000).

Costs: As with other enforcement strategies, the primary costs are for law enforcement time and
for publicity.

Time to implement: Impaired driving can be integrated into other enforcement activities within
three months if officers are trained in detecting impaired drivers and in SFST.

Other issues:

e Publicity: Integrated enforcement activities should be publicized extensively to be
effective in deterring impaired driving and other traffic offenses. Paid media may be
necessary to complement news stories and other earned media, especially in an ongoing
program (NCHRP, 2005, Strategy B2).

e Priorities: Integrated enforcement activities send a message to the public and to law
enforcement officers alike that traffic safety is not a single-issue activity.

e Citizen reporting programs: Some jurisdictions have dedicated programs where drivers
can call to report suspected impaired drivers. Such programs can generate support for law
enforcement efforts and increase the perception in the community that impaired drivers
will be caught. A study of a grassroots DWI witness reward program in Stockton,
California, found a significant decrease in alcohol-related injury/fatality crashes
following the program, relative to six comparison communities (Van Vleck & Brinkley,
2009). In 2007, MADD Canada launched a program called “Campaign 911" to encourage
the general public to report impaired drivers. Calls to 911 increased sharply after the
program was implemented, as did the number of vehicles stopped and the number of
criminal charges issued (Solomon & Chamberlain, 2013). The effect of the program on



Chapter 1. Alcohol- and Drug-Impaired Driving

crashes was not examined. NHTSA offers a manual for law enforcement agencies and
local organizations who are interested in establishing a citizen’s DWI reporting program
in their community (Kelley-Baker, Brainard, Lacey, Vishnuvajjala, & Cobb, 2008).
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3. Deterrence: Prosecution and Adjudication

3.1 DWI Courts

Effectiveness: X %X % %k T Cost: $$$ Use: Low Time: Medium

" Proven for reducing recidivism

Based on the drug court model, DWI Courts are specialized courts dedicated to changing the
behavior of DWI offenders through intensive supervision and treatment. A dedicated DWI Court
provides a systematic and coordinated approach to prosecuting, sentencing, monitoring, and
treating DWI1 offenders. Prosecutors and judges in DWI Courts specialize in DWI cases. A DWI
Court’s underlying goal is to change offenders’ behavior by identifying and treating their alcohol
problems and by holding offenders accountable for their actions.

Intensive supervision is a key component of DWI Courts. Probation officers monitor offenders
closely and report any probation infraction to the judge immediately for prompt action.
Restrictions and monitoring are gradually relaxed as offenders demonstrate responsible behavior.
DWI Courts follow the model established by almost 2,500 Drug Courts around the Nation
(Huddleston, Marlowe, & Casebolt, 2008; NADCP, 2009; NCHRP, 2005, Strategy D3). See
Brunson and Knighten (2005), Practice #1, for a comprehensive overview of DWI Courts.

A DWI Court can reduce recidivism because judge, prosecutor, probation staff, and treatment
staff work together as a team to assure that alcohol treatment and other sentencing requirements
are satisfied for offenders on an individual basis. A key feature of a DWI Court is that the team
meets regularly, giving all parties an opportunity to discuss the status of a case. Judges can then
immediately revise restrictions, if appropriate. DWI Courts can be more efficient and effective
than regular courts because judges and prosecutors closely supervise the offenders and are
familiar with the complex DWI laws, evidentiary issues, sentencing options, and the offenders.
NHTSA (2003a) describes the operation of a DWI Court in Albuquerque, New Mexico.

Use: As of August 2014, the National Center for DWI Courts reported 216 designated DWI
Courts in 31 States (NCDC, 2014). In addition, there were 409 hybrid DWI/Drug Courts, which
are Drug Courts that also take DWI offenders. States with the most designated DWI Courts
include Michigan (21), Georgia (20), Missouri (20), Texas (17), and Pennsylvania (14).

Effectiveness: A systematic review found that DWI courts appear to be effective at reducing
recidivism, although the available studies had too many shortcomings to draw definitive
conclusions (Marlowe et al., 2009). A more recent meta-analysis of 28 studies suggests DWI
Courts reduce recidivism among DWI offenders by approximately 50% compared to traditional
court programs (Mitchell, Wilson, Eggers, & MacKenzie, 2012). However, the authors note that
more rigorous experimental evaluations of DWI courts are still needed.

A number of individual program evaluations show that DWI Courts can be successful. Low DWI
recidivism rates have been found for graduates of DWI Courts in Athens (Georgia), Maricopa
County (Arizona), Los Angeles County (California), and elsewhere (Marlowe et al., 2009). One
study in Michigan found that DWI court participants were 19 times less likely to be rearrested
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for DWI within two years than a comparison group of offenders who were in traditional
probation (Michigan Supreme Court & NPC Research, 2008). Another study of three DWI
Courts in Georgia found that offenders who graduated from the court program had a 9%
recidivism rate within the next 4 years, compared to a 24% recidivism rate for a comparison
group of offenders processed in traditional courts (Fell, Tippetts, & Langston, 2011).

Evaluations have shown that close monitoring and individualized sanctions for DWI offenders
reduce recidivism (see Chapter 1, Section 4.4). When these are incorporated within a
comprehensive DWI Court program, their effect is likely to be even greater.

Costs: DWI Court costs are difficult to estimate and compare with regular courts. Costs may be
greater because more probation officers will be needed to reduce caseloads and to provide close
monitoring, and because judges must allocate time to meet regularly with probationers and to
deal with any probation violations. However, total time offenders spend in jail is reduced, thus
saving the justice system time and money (Michigan Supreme Court & NPC Research, 2008).
Moreover, DWI Courts may reduce long-term system costs substantially if they decrease DWI
recidivism as expected. According to one estimate, for every dollar invested in Drug Courts,
taxpayers save up to $3.36 (NADCP, 2009).

Time to implement: DWI Courts can be implemented 4 to 6 months after the participating
organizations agree on the program structure if enough trained prosecutors, judges, probation
officers, and treatment providers are available. Otherwise, planning and implementation may
require a year or more.

Other issues:

e Traffic Safety Resource Prosecutors and Judicial Outreach Liaisons: DWI cases can
be highly complex and difficult to prosecute, yet they are often assigned to the least
experienced prosecutors. In one survey, about half of prosecutors and judges said the
training and education they received prior to assuming their position was inadequate for
preparing them to prosecute and preside over DWI cases (Robertson & Simpson, 2002a).
Traffic Safety Resource Prosecutors (TSRPs) are current (or former) prosecutors who
specialize in the prosecution of traffic crimes, and DWI cases in particular. They provide
training, education, and technical support to other prosecutors and law enforcement
agencies within their State. Judicial Outreach Liaisons (JOLS) are current (or former)
judges who are experienced in handling DWI cases. Many JOLs have presided over DWI
or Drug Courts. They share information and provide education to judges and other court
personnel about DWI cases. NHTSA has developed a manual to assist new TSRPs
(NHTSA, 2007b) and guidelines for creating State JOLs (NHTSA, 2013a).
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3.2 Limits on Diversion and Plea Agreements

Effectiveness: * %k K okt Cost: $ Use: Medium Time: Short

" Proven for increasing convictions

Diversion programs defer sentencing while a DWI offender participates in some form of alcohol
education or treatment. In many States, charges are dropped or the offender’s DWI record is
erased if the education or treatment is completed satisfactorily.

A survey of prosecutors found that of defendants who plead guilty, 67% negotiated a plea
agreement resulting in a reduced penalty (Robertson & Simpson, 2002a). Negotiated plea
agreements are a necessary part of efficient and effective DWI prosecution and adjudication.
However, plea agreements in some States allow offenders to eliminate any record of a DWI
offense and to have their penalties reduced or eliminated.

Effective DWI control systems can use a variety of adjudication and sanction methods and
requirements. The key feature is that an alcohol-related offense must be retained on the
offender’s record (Hedlund & McCartt, 2002; NCHRP, 2005; NTSB, 2000; Robertson &
Simpson, 2002a). Otherwise, offenders who recidivate will receive less severe penalties than if
the original charge had been retained on their record.

Use: As of 2006, 33 States provided for diversion programs in State law or statewide practice,
and local courts and judges in some additional States also offer diversion programs (NHTSA,
2006c¢). The Century Council (2008) documented diversion programs restrictions in several
States. As of December 2013, 14 States had anti-plea-bargaining statutes limiting plea
agreements in certain cases (NHTSA, 2015).

Effectiveness: The evidence for the effectiveness of diversion programs has been mixed (\VVoas
& Fisher, 2001). Although a few studies have shown diversion programs reduce recidivism,
others have shown no benefits. However, there is substantial anecdotal evidence that diversion
programs, by eliminating the offense from the offender’s record, allow repeat offenders to avoid
being identified (Hedlund & McCartt, 2002). Eliminating or establishing limits on diversion
programs should remove a major loophole in the DWI control system.

Wagenaar et al. (2000) reviewed 52 studies of plea agreement restrictions applied in combination
with other DWI control policies and found they reduced various outcome measures by an
average of 11%. However, the effects of plea agreement restrictions by themselves cannot be
determined in these studies. The only direct study of plea agreement restrictions was completed
over 20 years ago (Surla & Koons, 1989; NTSB, 2000). It found that plea agreement restrictions
reduced recidivism in all three study communities.

Costs: Costs for eliminating/limiting diversion programs can be determined by comparing the
per-offender costs of the diversion program and the non-diversion sanctions. Similarly, costs for
restricting plea agreements will depend on the relative costs of sanctions with and without the
plea agreement restrictions. In addition, if plea agreements are restricted, some charges may be
dismissed or some offenders may request a full trial, resulting in significant costs.
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Time to implement: Eliminating/limiting diversion programs and restricting plea agreements
statewide may require changes to a State's DWI laws. Once legislation is enacted, policies and
practices can be changed within three months. Individual prosecutor offices and courts also can
change local policies and practices without statewide legislation.
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3.3 Court Monitoring

Effectiveness: X % % k' Cost: $ Use: Low Time: Short
" Proven for increasing convictions

In court monitoring programs, citizens observe, track, and report on DWI court or administrative
hearing activities. Court monitoring provides data on how many cases are dismissed or pled
down to lesser offenses, how many result in convictions, what sanctions are imposed, and how
these results compare across different judges and different courts. Court monitoring programs
usually are operated and funded by citizen organizations such as MADD.

Use: As of 2006, court monitoring programs were active in at least 13 States (Syner, 2006). It is
generally believed that court monitoring has decreased substantially since the mid-1980s, when
Probst, Lewis, Asunka, Hershey, and Oram (1987) identified over 300 programs in the United
States.

Effectiveness: Shinar (1992) found that court-monitored cases in Maine produced higher
conviction rates and stiffer sentences than unmonitored cases. Probst et al. (1987) found that
judges, prosecutors, and other officials in 51 communities believed that court monitoring
programs helped increase DWI arrests, decrease plea agreements, and increase guilty pleas.

Costs: The main requirement for a court monitoring program is a reliable supply of monitors.
Monitors typically are unpaid volunteers from MADD, Remove Intoxicated Drivers (RID), or a
similar organization. Modest funds are needed to establish and maintain court monitoring records
and to publicize the results.

Time to implement: Court monitoring programs can be implemented very quickly if volunteer
monitors are available. A few weeks will be required to set up the program and train monitors.
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3.4 Sanctions

Effectiveness: X X Cost: Varies Use: Varies Time: Varies

The standard court sanctions for DWI offenses are driver’s license suspension or revocation,
fines, jail, and community service. All States use some combination of these sanctions. Details of
each State’s laws may be found in NHTSA’s Digest of Impaired Driving and Selected Beverage
Control Laws (NHTSA, 2015). Some States set mandatory minimum levels for some sanctions,
which often increase for second and subsequent offenders.

DWI offenders also may have their driver’s licenses revoked or suspended administratively and
may have sanctions imposed on their vehicles or license plates. See Chapter 1, Section 1.1,
Administrative License Revocation or Suspension, and Chapter 1, Section 4.3, Vehicle and
License Plate Sanctions, for discussions of these sanctions. See also NHTSA’s Guide to
Sentencing DWI Offenders (NHTSA, 2006d) for an overview of sanctions and sentencing
practices for judges and prosecutors, with extensive references. The Guide also includes
screening and brief intervention, alcohol treatment, and DWI courts.

License suspension or revocation: All States allow post-conviction license actions. As of 2013,
22 States and the District of Columbia set mandatory minimum lengths for first offenders
(NHTSA, 2015). This suspension or revocation typically runs concurrently with any
administrative license action. In most States, offenders may obtain an occupational or hardship
license during part or all of the revocation or suspension period.

Although administrative license actions are highly effective in reducing crashes (see Chapter 1,
Section 1.1), court-imposed license actions appear less effective. A study of 46 States found that
post-conviction license suspension had no discernible effects on alcohol-related fatal crashes
(Wagenaar & Maldonado-Molina, 2007). As discussed in Chapter 1, Section 1.1, some DWI
offenders continue to drive with a suspended or revoked license, and many DW!I offenders do not
reinstate their license when they are eligible to do so. Consequently, long court-imposed license
suspensions may do little to reduce recidivism. Instead, it may be important to encourage DWI
offenders to reinstate their licenses, but with appropriate controls such as ignition interlocks
(Section 4.2) and close monitoring (Section 4.4).

Fines: Most States impose fines on DWI offenders. As of 2013, 29 States and the District of
Columbia had mandatory minimum fines for first offenders, ranging from $100 (West Virginia)
to $1,500 (Alaska) (NHTSA, 2015). In addition to fines, offenders often face substantial costs for
license reinstatement, mandated alcohol education or treatment, insurance rate increases, and
legal fees. Available evidence suggests that fines appear to have little effect on reducing alcohol-
impaired driving. For example, Wagenaar et al. (2008) examined alcohol-related fatal crashes
across 32 States and concluded that mandatory fines “do not have clearly demonstrable general
deterrent or preventive effects” (p. 992). Another study from Australia found the size of fines
was unrelated to recidivism rates among DWI offenders (Weatherburn & Moffatt, 2011). Even
though fines may not reduce alcohol-impaired driving, they do help support the system
financially.



Chapter 1. Alcohol- and Drug-Impaired Driving

Jail: All States allow some DWI offenders to be sentenced to jail. The length of sentences varies
by State and often depends on the number of prior convictions, the driver’s BAC level, whether
the crash resulted in an injury or fatality, whether a child passenger was present (child
endangerment laws), and a number of other factors. Additionally, some States allow community
service in lieu of jail. Details of each State’s laws may be found in NHTSA’s Digest of Impaired
Driving and Selected Beverage Control Laws (NHTSA, 2015).

Jail is the most severe and most contentious of the DWI sanctions. Jail is expensive: estimated to
be $20,267 in Ohio per inmate per year, for example (Century Council, 2008). Judges and
prosecutors may be reluctant to use limited jail space for DWI1 offenders rather than “real”
criminals. Offenses with mandatory jail terms may be pled down, or judges simply may ignore
the mandatory jail requirement (Robertson & Simpson, 2002b).

Research on the effectiveness of jail is equivocal at best (Voas & Lacey, 2011, pp. 215-216;
NTSB, 2000). Very short (48-hour) jail sentences for first offenders may be effective (NTSB,
2000) and the threat of jail may be effective as a deterrent (as is done in DWI and Drug Courts),
but other jail policies appear to have little effect. Wagenaar et al. (2000) reviewed 18 studies and
concluded: “The balance of the evidence clearly suggests the ineffectiveness of mandatory jail
sentence policies” (p. 12). In fact, they find “numerous studies that indicate that [mandatory jail]
might be a counterproductive policy” (p. 12) that increases alcohol-related crashes.

Community service: Many States allow community service as part of a DWI offender’s
sentence and 11 States allow community service in lieu of mandatory jail for first-time offenders
(NHTSA, 2015). Community service can provide benefits to society if offenders perform useful
work, but even if appropriate jobs can be found there are costs for program operation, offender
supervision, and liability. The effects of community service programs on alcohol-impaired
driving have not been evaluated (Century Council, 2008).

Victim Impact Panels: DWI offenders are often required to attend a Victim Impact Panel, in
which offenders hear from individuals whose lives have been permanently altered by an impaired
driver. Each year, an estimated 400,000 offenders attend Victim Impact Panels, conducted by
more than 200 MADD chapters across the United States (Voas & Lacey, 2011). Although Victim
Impact Panels are intuitively appealing, most studies suggest they do not reduce recidivism
(Crew & Johnson, 2011; deBaca, Lapham, Liang, & Skipper, 2001; Shinar & Compton, 1995;
Wheeler, Rogers, Tonigan, & Woodall, 2004).
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4. Deterrence: DWI Offender Treatment, Monitoring, and Control

4.1 Alcohol Problem Assessment and Treatment

Effectiveness: X % % % % Cost: Varies Use: High Time: Varies

It is widely recognized that many DWI first offenders and most repeat offenders are dependent
on alcohol or have alcohol use problems. They likely will continue to drink and drive unless their
alcohol problems are addressed. A DW!1 arrest provides an opportunity to identify offenders with
alcohol problems and to refer them to treatment as appropriate. However, treatment should not be
provided in lieu of other sanctions or as part of a plea bargain or diversion program that
eliminates the record of a DWI offense (see Chapter 1, Section 3.2).

Alcohol problem assessment can take many forms, from a brief paper-and-pencil questionnaire to
a detailed interview with a treatment professional. Alcohol treatment can be even more varied,
ranging from classroom alcohol education programs to long-term inpatient facilities. For brief
overviews of alcohol assessment and treatment programs and further references see Century
Council (2008), Dill and Wells-Parker (2006), Voas and Lacey (2011), NCHRP (2005, Strategy
C4), and Robertson, Simpson, and Parsons (2008).

Part of the assessment process is determining the likelihood that an offender will continue to
drive impaired. Under a cooperative agreement, NHTSA and the American Probation and Parole
Association developed a screening tool — the Impaired Driving Assessment (IDA) — to determine
an offender’s risk of recidivism, and to help determine the most appropriate and effective
community supervision program to reduce that risk (APPA, 2014). Pilot testing of the IDA
revealed that probation failure is commonly associated with extensive prior legal histories,
mental health problems, and higher levels of alcohol/drug use.

Use: All States have provisions under State law for alcohol treatment (NHTSA, 2015). However,
the nature of the treatment — and to whom it applies — varies greatly. Some States mandate
treatment, especially for repeat offenders, but usually treatment is at the court’s discretion.

Effectiveness: Even the best of the many assessment instruments currently in use is subject to
error. Chang, Gregory, and Lapham (2002) found that none correctly identified more than 70%
of offenders who were likely to recidivate. However, the assessment process itself can have
therapeutic benefits. See Chapter 1, Section 5.1 on alcohol screening and brief interventions.

Wells-Parker, Bangert-Drowns, McMillan, and Williams (1995) reviewed the studies evaluating
treatment effectiveness. They found that, on average, treatment reduced DWI recidivism and
alcohol-related crashes by 7 to 9%. Treatment appears to be most effective when combined with
other sanctions and when offenders are monitored closely to assure that both treatment and
sanction requirements are met (Century Council, 2008; Dill & Wells-Parker, 2006).

Costs: Treatment expenses vary widely depending on program type. However, several studies
suggest alcohol abuse treatment can be cost effective. For example, a study from California
found every dollar spent on treatment potentially saved taxpayers up to $7 (Gerstein et al., 1994).
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Offenders can bear some of the costs of both assessment and treatment, though provisions must
be made for indigent offenders.

Time to implement: Implementation time also varies depending on program type. The simplest
can be implemented in several months, while others may take years.

Other issues:

Treatment options: There are many effective treatment options for alcohol problems
including cognitive-behavioral therapy, group counseling, pharmacological interventions
(e.g., naltrexone, acamprosate), and brief interventions (see Chapter 1, Section 5.1). It is
important that treatment be tailored to the individual. Also, combining therapies can
result in better outcomes because DWI1 offenders usually have a range of diverse and
complex problems (Dill & Wells-Parker, 2006).

DWI Courts: Alcohol problem assessment and treatment are an integral part of DWI
Courts. In addition, a DWI Court can sanction offenders who fail to complete assigned
treatment programs. See Chapter 1, Section 3.1.

Other mental health issues: Alcohol assessment and treatment provide an opportunity
to address other problems that may underlie or contribute to problems with alcohol. One
study found that more than 60% of DWI repeat offenders have experienced other
psychiatric disorders in addition to alcohol-related problems, such as post-traumatic
stress disorder, anxiety disorders, and bipolar disorder (Shaffer et al., 2007). This is
substantially higher than the rate of about 30% for the general population.
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4.2 Alcohol Ignition Interlocks

Effectiveness: X % % Y Xt Cost: $$ Use: Medium Time: Medium
" Proven for reducing recidivism

An alcohol ignition interlock prevents a vehicle from starting unless the driver provides a breath
sample with a BAC lower than a pre-set level, usually .02. Interlocks typically are used as a
condition of probation for DWI offenders, to prevent them from driving while impaired by
alcohol after their driver’s licenses have been reinstated.

Interlocks are highly effective in allowing a vehicle to be started by sober drivers but not by
alcohol-impaired drivers. A post-start retest requires the driver to remain sober while driving. A
data recorder logs the driver’s BAC at each test and can be used by probation officers to monitor
the offender’s drinking and driving behavior. Marques and Voas (2010) provide an overview of
interlock use, effectiveness, operational considerations, and program management issues.
Marques (2005), Beirness and Robertson (2005), and Robertson, Vanlaar, and Beirness (2006)
summarize interlock programs in the United States and other countries and discuss typical
problems and solutions. See also Brunson and Knighten (2005), Practice #5, NCHRP (2003,
Strategy C2), and proceedings from the 11th Annual International Alcohol Interlock Symposium
(Robertson, Holmes, & Vanlaar, 2011).

NHTSA offers an ignition interlock toolkit to assist policymakers, highway safety professions,
and advocates (Mayer, 2014). In addition, NHTSA has published a report, Case Studies of
Ignition Interlock Programs, featuring State ignition interlock programs (Fieldler, Brittle, &
Stafford, 2012). Finally, NHTSA has created model guidelines to assist States in developing and
implementing highly effective interlock programs based on successful practices in the United
States and other countries (NHTSA, 2013b).

Use: All 50 States and the District of Columbia allow interlocks to be used for some DWI
offenders (NHTSA, 2013a). In 25 States and 4 California counties, interlocks are mandatory for
all convicted offenders, including first offenders (IIHS, 2015). Four States (Indiana, Montana,
North Dakota, and South Dakota) and the District of Columbia currently have no mandatory
interlock requirements (I1HS, 2015).

Despite widespread laws, a relatively small percentage of eligible offenders have an interlock
installed. However, interlock use has more than doubled in the past 5 years, from 146,000 in
2008 to 304,600 in 2013 (based on information supplied by interlock distributors; Roth, 2014).
Given the roughly 1.4 million arrests in the United States each year for DWI, the ratio of
installed interlocks to arrests is approximately 1 in 5. Use of interlocks is substantially higher
when they are required as a prerequisite to license reinstatement. For example, among DWI
offenders in Florida who were subject to the State’s interlock requirement, 93% installed
interlocks once they qualified for reinstatement (\VVoas, Tippetts, Fisher, & Grosz, 2010). Use of
interlocks is also higher when interlocks are offered as an alternative to home confinement via
electronic monitoring (Roth, Marques, & Voas, 2009). Through a combination of these measures,
New Mexico currently installs interlocks in the vehicles of half of all convicted DWI offenders —
the highest level of penetration of any State (Marques, Voas, Roth, & Tippetts, 2010).
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Effectiveness: A review of 15 studies of interlock effectiveness found that offenders who had
interlocks installed in their vehicles had recidivism rates that were 75% lower than drivers who
did not have interlocks installed (Elder et al., 2011). Findings were similar for first offenders and
repeat offenders. After interlocks were removed, however, the effects largely disappeared, with
interlock and comparison drivers having similar recidivism rates. Although only three studies
have examined the effects of interlocks on crashes, the limited evidence suggests that alcohol-
related crashes decrease while interlocks are installed in vehicles (Elder et al., 2011). One
limitation of interlock research is that study participants often are not randomly assigned to
interlock or no-interlock groups, so there may be important pre-existing differences between
groups. However, the preponderance of evidence suggests that interlocks are a highly effective
method for preventing alcohol-impaired driving — and possibly crashes — while they are installed.

Costs: Presently, offenders pay approximately $65 to $90 per month for interlocks, not including
installation fees that can range from $100 to $250 (Marques & Voas, 2010). Offenders usually
pay these costs; however, some States, such as Illinois and New Mexico, have indigent funds and
unaffordability criteria to reduce the costs for low income offenders.

Time to implement: Interlock programs may require enabling legislation. Once authorized,
interlock programs require 4 to 6 months to implement a network of interlock providers.

Other issues:

e Barriers to use: Interlocks have demonstrated their effectiveness in controlling impaired
driving while they are installed. In light of this success, their limited use may be due to
several factors, such as lengthy license suspension periods, offenders who delay license
reinstatement, judges who lack confidence in the interlock technology or who fail to
enforce “mandatory” interlock requirements, interlock costs, and localities that lack
enough interlock providers. In an effort to increase the number of offenders who drive
interlock-equipped vehicles, some States have made the alternatives to interlocks more
undesirable. For example, pilot programs in Indiana and New Mexico found that roughly
two-thirds of offenders chose to have interlocks installed when the alternative was house
arrest with electronic monitoring (Marques et al., 2010; Voas, Blackman, Tippetts, &
Marques, 2001). Other States allow offenders to shorten (or eliminate) the license
suspension period if they are willing to operate an interlock-installed vehicle. For
example, Colorado reduced the license suspension period from one year to one month for
offenders who apply for an interlock (NCSL, 2014a). Arkansas, Maine, Mississippi, and
Nebraska recently passed similar laws. For a discussion of barriers to interlock use, see
Beirness and Marques (2004), Beirness, Clayton, and Vanlaar (2008), Beirness and
Robertson (2005), and NCHRP (2003, Strategy C2).

e Compliance with interlocks: Some offenders have relatively high rates of breath test
failures and other violations, typically near the beginning of their participation in an
interlock program (Vanlaar, McKiernan, & Robertson, 2013; Vanlaar, Robertson,
Schaap, & Vissers, 2010). Offenders are becoming familiar with the equipment, and in
some cases may be testing the limits of the devices. Presently, few jurisdictions use the
compliance data collected by interlocks to identify offenders who may be at high risk for
recidivism. The data could also be used to require an extension of the interlock period for



Chapter 1. Alcohol- and Drug-Impaired Driving

those with poor compliance, or even to inform treatment options (Marques et al., 2010).
To improve compliance with interlocks, it is important to closely monitor offenders
during their participation in an interlock program. One study found that offenders who
were closely monitored (e.g., their data was reviewed weekly and they received letters
documenting their progress) had fewer initial breath test failures and other indicators of
non-compliance than offenders who received standard monitoring through the State
licensing office (Zador, Ahlin, Rauch, Howard, & Duncan, 2011). Similarly, an in-depth
study of three State interlock programs found non-compliance was highest in the State
with less consistent monitoring practices (California) than in the two States with stronger
monitoring practices (Florida and Texas) (Vanlaar et al., 2013).

First-time offenders: There are special issues concerning interlocks and first-time
offenders. In many States, first offenders are not monitored by the criminal justice
system. Consequently, it can be difficult to respond to violations and to ensure that first-
time offenders complete the interlock program. Despite challenges in closely monitoring
first-time offenders, evidence suggests interlocks effectively reduce recidivism among
this group while the interlock is installed (Marques et al., 2010; McCartt, Leaf, Farmer, &
Eichelberger, 2012). For more information about issues in implementing interlock
programs with first-time offenders, see Robertson, Homes, and Vanlaar (2010).

Rural areas: For offenders living in rural areas, access to an interlock service provider
can be problematic (NHTSA, 2014d). Interlock service providers may be limited or non-
existent in rural jurisdictions, requiring offenders to drive long distances to get an
interlock installed or serviced. To improve the availability of interlocks, States can
require vendors to provide service to rural areas as a prerequisite for obtaining a contract
with the State (NHTSA, 2014d).

Public support: There is strong support among the general public for ignition interlocks.
In two national surveys, approximately 80% of respondents approved of requiring
interlocks in the vehicles of convicted DWI offenders, including first offenders (AAA
Foundation, 2014; McCartt, Wells, & Teoh, 2010). Moreover, about 65% of respondents
favored having alcohol detection technology in all new vehicles. The general public also
believes strongly that interlocks work. In a NHTSA survey, respondents were asked
about the effectiveness of eight strategies to reduce or prevent impaired driving.
Interlocks ranked highest in the percentage who rated the strategy “very effective” (63%)
(Moulton et al., 2010).
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4.3 VVehicle and License Plate Sanctions

Effectiveness: X % % Yk ' Cost: Varies Use: Medium Time: Short
" Proven for reducing recidivism

In recent years, many States have implemented sanctions affecting a DWI offender’s license
plate or vehicle. These sanctions are intended to prevent the offender from driving the vehicle
while the sanctions are in effect, and also to deter impaired driving by the general public. Vehicle
and plate sanctions include:

e Special license plates for drivers whose licenses have been revoked or suspended. The
plates allow family members and other people to drive the offender’s vehicle but permit
law enforcement to stop the vehicle to verify that the driver is properly licensed.

e License plate impoundment. Officers seize and impound or destroy the license plate.

e Vehicle immobilization. Vehicles are immobilized on the offender’s property with a
“boot” or “club.”

e Vehicle impoundment. Vehicles are stored in a public impound lot.

e Vehicle forfeiture. Vehicles are confiscated and sold at auction.

NHTSA (2008e), DeYoung (2013b), and Voas, Fell, McKnight, and Sweedler (2004) give an
overview of vehicle and license plate sanctions and are the basic references for the information
provided below. See also Brunson and Knighten (2005), Practice #4, and NCHRP (2003),
Strategies B1, B2, and C1. All vehicle and license plate sanctions require at least several months
to implement.

Use, effectiveness, and costs:

e Special license plates: Permitted in Georgia, Hawaii, Michigan, Minnesota, New Jersey,
and Ohio (Voas, McKnight, Falb, & Fell, 2008). Ohio requires special plates for all first-
time offenders with BACs of .17 and above and for all repeat offenders. Effectiveness
and costs have not been evaluated in any State. In the 1990s Oregon and Washington
adopted a version of this strategy by allowing arresting officers to place a “zebra stripe”
sticker on the license plate at the time of arrest. Oregon’s program proved effective in
reducing DWI recidivism but Washington’s did not. Use has been discontinued in both
States (NCHRP, 2003, Strategy B1; NHTSA, 2008e).

e License plate impoundment: Used in 17 States (McKnight, Watson, VVoas, & Fell, 2008).
In Minnesota, license plate impoundment administered by the arresting officer was
shown to reduce both recidivism and driving with a suspended license, especially among
the youngest offenders (Leaf & Preusser, 2011; Rogers, 1995). Since plate impoundment
does not involve the courts, it occurs quickly, consistently, and efficiently (NCHRP,
2003, Strategy B2; NHTSA, 2008e; NTSB, 2000). Fourteen States allow for impounding
a vehicle’s registration (McKnight et al., 2008McKnight, Watson, Voas, & Fell, 2008).

e Vehicle immobilization: Laws in 16 States allow vehicle immobilization (Voas et al.,
2008). An evaluation in Ohio found that immobilization reduced recidivism (Voas,
Tippetts, & Taylor, 1998). Costs are minimal compared to impoundment or forfeiture
(NCHRP, 2003, Strategy C1; NTSB, 2000).
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Vehicle impoundment: 27 States and the District of Columbia allow for vehicle
impoundment and some use it extensively (Voas et al., 2008). Vehicle impoundment
reduces recidivism while the vehicle is in custody and to a lesser extent after the vehicle
has been released. The strategy is costly, as storage fees can be $20 daily and owners may
abandon low-value vehicles rather than pay substantial storage costs (NCHRP, 2003,
Strategy C1; NTSB, 2000). In California, impoundment programs are administered
largely by towing contractors and supported by fees paid when drivers reclaim their
vehicles or by the sale of unclaimed vehicles. An evaluation of California’s impoundment
law found both first-time and repeat offenders whose vehicles were impounded had fewer
subsequent arrests for driving with a suspended license and fewer crashes (DeYoung,
1997).

Vehicle forfeiture: Thirty-five States have provisions allowing vehicle forfeiture for
impaired driving and/or driving with a suspended license (Voas et al., 2008); however,
there is little information on its use or effectiveness. Vehicle forfeiture programs must
pay storage costs until the vehicles are sold or otherwise disposed (NCHRP, 2003,
Strategy C1; NTSB, 2000).

Other issues:

To whom are vehicle sanctions applied: Most vehicle sanctions have been applied to
repeat offenders rather than first offenders, although some States also apply vehicle
sanctions to high-BAC first offenders (e.g., BACs of .15 or higher). If someone other
than the offender owns the vehicle, the vehicle owner should be required to sign an
affidavit stating they will not allow the offender to drive the vehicle while the suspension
is in effect (NHTSA, 2008e).

Administrative issues: All license plate and vehicle sanctions require an administrative
structure to process the license plates or vehicles. Laws should permit officers to
impound vehicles or license plates at the time of arrest so offenders do not have the
opportunity to transfer vehicle ownership (NHTSA, 2008e).
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4.4 DWI Offender Monitoring

Effectiveness: X % % Y ' Cost: $$3 Use: Unknown Time: Varies
" Proven for reducing recidivism

The most successful methods for controlling convicted DWI offenders and reducing recidivism
have the common feature that they monitor offenders closely. Close monitoring can be
accomplished at various levels and in various ways, including a formal intensive supervision
program, home confinement with electronic monitoring, and dedicated detention facilities. South
Dakota’s 24/7 Sobriety Project is one example of an intensive supervision program. Participants
are multiple offenders who are required to use no alcohol or drugs as a condition of remaining in
the community and avoiding incarceration. The program includes daily breath testing,
transdermal devices that monitor for alcohol consumption, and random drug testing. If an
offender tests positive for alcohol or drugs, they are taken into custody and appear before a judge
within 24 hours. The goal of the program is to ensure that sanctions are swift and certain. South
Dakota’s 24/7 Sobriety Project has been adopted in three additional rural States: Montana, North
Dakota, and Wyoming.

For overviews of DWI offender monitoring and further references, see Century Council (2008)
and NCHRP (2005, Strategy D4). See also Wiliszowski, Fell, McKnight, and Tippetts (2011) for
more information about intensive supervision programs and descriptions of eight different
programs, and Fisher, McKnight, and Fell (2013) for additional details about South Dakota’s
24/7 Sobriety Project. Information about transdermal alcohol monitoring, including six case
studies, can be found in McKnight, Fell, and Auld-Owens (2012). DWI Courts and alcohol
ignition interlocks, which are discussed in Chapter 1, Sections 3.1 and 4.2, also assist in
monitoring offenders closely. Finally, guidelines for community supervision of DWI offenders
are available from NHTSA (Dunlap, Mullins, & Stein, 2008).

Use: Little data are available showing how extensively these programs are used. The most
commonly used transdermal device is SCRAM (Secure Continuous Remote Alcohol
Monitoring). In 2011, there were approximately 50,000 persons being monitored with SCRAM
devices in the United States, roughly two-thirds of whom were DWI offenders (Fell &
McKnight, 2013). In total, 48 States have used the SCRAM device with at least some offenders,
while 34 States have used the device with more than 1,000 offenders (Fell & McKnight, 2013).
The number of States using other types monitoring programs and devices is unknown.

Effectiveness: Intensive supervision programs, home confinement with electronic monitoring,
and dedicated detention facilities all have been evaluated in individual settings and show
substantial reductions in DWI recidivism. Two studies of South Dakota’s 24/7 Sobriety Program
have found reductions in recidivism of up to 74% among program participants compared to
controls (Kilmer, Nicosia, Heaton, & Midgette, 2013; Loudenburg, Drube, & Leonardson, 2010).
Recidivism was reduced by one-half in an intensive supervision program in Oregon (Lapham,
Kapitula, C’de Baca, & McMillan, 2006) and by one-third in an electronic monitoring program
in Los Angeles County, California (Brunson & Knighten, 2005; Jones, Wiliszowski, & Lacey,
1996). A dedicated detention facility in Baltimore County had a 4% recidivism rate one year
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after program completion, compared to a normal recidivism rate of 35% for offenders (Century
Council, 2008).

Costs: All close monitoring programs are more expensive than the standard high-caseload and
low-contact probation but less expensive than jail. Offenders in 24/7 programs typically pay $4
per day for breath testing, while electronic monitoring fees typically range from $5 to $10 per
day (Fell & McKnight, 2013). A goal of 24/7 programs is to be self-sufficient (i.e., entirely
funded by offenders). New Mexico estimated that intensive supervision costs $2,500 per offender
per year compared to $27,500 per offender per year for jail (Century Council, 2008). Dedicated
detention facility costs can approach jail costs: $37 per day in the Baltimore County dedicated
detention facility compared to $45 per day for jail (Century Council, 2008). Offenders can bear
some program costs, especially for the less expensive alternatives (Century Council, 2008).

Time to implement: All close monitoring programs require many months to plan and
implement. Dedicated facilities require years to plan and build.
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4.5 Lower BAC Limits for Repeat Offenders

Effectiveness: * %k % %k Cost: $ Use: Low Time: Short

All States now have an illegal per se BAC limit of .08. All States also have a BAC limit of .02 or
lower for drivers under 21. These laws reinforce the minimum drinking age 21 laws in all States
that prohibit people under 21 from purchasing or possessing alcohol in public. As of

2001, 5 States also lowered the BAC limit for people convicted of DWI, to emphasize that they
should not be driving after drinking even moderate amounts (Jones & Rodriguez-Iglesias, 2004).

Use: No recent study has quantified the number of States that have established lower BAC limits.

Effectiveness: In 1988, Maine established a .05 g/dL BAC limit for 1 year after a first DWI
offense and for 10 years after a subsequent offense. Violators received an administrative license
suspension. In 1995, this BAC limit was lowered to .00. Hingson, Heeren, and Winter (1998)
evaluated the 1988 law and concluded that it reduced the proportion of repeat offender drivers in
fatal crashes by 25%. Jones and Rodriguez-lglesias (2004) evaluated the overall effects of both
laws, using data from 1988-2001. They also concluded that the laws contributed to a reduction in
the proportion of repeat offenders in fatal crashes, primarily due to a reduction in drivers at
BACs of .10 and higher.

Costs: Implementation and operation costs are minimal. Jones and Rodriguez-Iglesias (2004)
found that Maine’s laws had little or no effect on the operations of the DWI control system.

Time to implement: Lower BAC limit laws can be implemented as soon as legislation is
enacted.

Other issues:

e Lower BAC limits for all drivers: Laboratory studies suggest impairment in driving
ability begins at levels below .08 g/dL BAC. Consequently, many countries, and some
U.S. jurisdictions (e.g., Colorado and West Virginia), impose penalties for all drivers who
have BACs of .05 or higher (not just repeat offenders). Evaluations from other countries
suggest lower BAC limits reduce alcohol-impaired crashes (NHTSA, 2003b). For
example, a law introduced in British Columbia, Canada, in 2010 included an
administrative 3-day license suspension and possible vehicle impoundment for drivers
with BAC levels between .05 and .08. The law was intended to maximize deterrence by
increasing the certainty and swiftness of sanctions. In the year after the law took effect,
there was a 40% decrease in alcohol-related fatal crashes (Macdonald et al., 2013).
Moreover, roadside surveys revealed a 44% decrease in drivers with BACs of .05 or
higher, and a 59% decrease in drivers with BACs over .08 (Beirness & Beasley, 2014). In
sum, administrative penalties beginning at .05 g/dL BAC appear to increase deterrence
among the general population without creating an additional burden on the court system.
A small majority (63%) of drivers in the United States support lowering the BAC limit
for all drivers from .08 to .05 (AAA Foundation, 2014). The National Transportation
Safety Board (NTSB) has recommended a BAC level of .05 for all drivers (NTSB, 2013).
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5. Prevention, Intervention, Communications, and Outreach
Prevention and intervention.

Prevention and intervention strategies seek to reduce drinking, or to prevent driving by people
who have been drinking. Prevention and intervention work through laws, policies, and programs
that:

e control hours, locations, and promotions of alcohol sales;

e implement responsible alcohol service practices;

e control alcohol purchase and use through increased alcohol taxes and restrictions on

consumption in public locations such as parks and sports facilities; or
e provide alternatives to driving for people who have been drinking.

Prevention and intervention measures are especially important for those under 21. These are
discussed in the Youth section that follows.

Many prevention and intervention measures fall under the authority of a State’s alcohol control
board rather than the SHSO. However, the SHSO can be a critical partner in many prevention
and intervention activities. Only countermeasures directly associated with drinking and driving
are discussed in this section. For information regarding more general countermeasures directed at
alcohol, see Grube and Stewart (2004), Toomey and Wagenaar (1999), and Alcohol
Epidemiology Program (2000).

Communications and outreach.

Communications and outreach strategies seek to inform the public of the dangers of driving
while impaired by alcohol and to promote positive social norms of not driving while impaired.
As with prevention and intervention, education through various communications and outreach
strategies is especially important for youth under 21. Education may occur through formal
classroom settings, news media, paid advertisements and public service announcements, and a
wide variety of other communication channels such as posters, billboards, web banners, and the
like.

Communications and outreach strategies are a critical part of many deterrence and prevention
strategies. This section discusses only stand-alone communications and outreach
countermeasures.
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5.1 Alcohol Screening and Brief Interventions

Effectiveness: % % % kK Cost: $$ Use: Medium Time: Short

Alcohol screening uses a few questions to estimate the level and severity of alcohol use and to
determine whether a person may be at risk of alcohol misuse or dependence (SAMHSA, 2007).
Brief interventions are short, one-time encounters with people who may be at risk of alcohol-
related injuries or other health problems. Brief interventions focus on the awareness of the
problem and motivation toward behavior change (SAMHSA, 2015). The combination of alcohol
screening and brief intervention is most commonly used with injured patients in emergency
departments or trauma centers. Patients are screened for alcohol use problems and, if appropriate,
are counseled on how alcohol can affect injury risk and overall health. Patients also may be
referred to a follow-up alcohol treatment program. Brief interventions take advantage of a
“teachable moment” when a patient can be shown that alcohol use can have serious health
consequences.

Higgins-Biddle and Dilonardo (2013) and Dill, Wells-Parker, and Soderstrom (2004) provide a
summary of alcohol screening and brief intervention studies. Also, NHTSA and the American
Public Health Association (APHA) have produced an alcohol and brief intervention guide for
public health practitioners (Guard & Rosenblum, 2008). Finally, NHTSA offers a toolkit to assist
in conducting screening and brief intervention on college campuses (Quinn-Zobeck, 2007).

Use: Approximately one-half of trauma centers screen patients for alcohol problems and one-
third use some form of brief intervention (NCHRP, 2005, Strategy A4; Schermer et al., 2003).
Alcohol screening and brief interventions also are used in colleges, primary care medical
facilities, and social service settings (NCHRP, 2005, Strategy A4).

Effectiveness: Many studies show that alcohol screening and brief interventions in medical
facilities can reduce drinking and self-reported driving after drinking (D’Onofrio & Degultis,
2002; Moyer, Finney, Swearingen, & Vergun, 2002; Wilk, Jensen, & Havighurst, 1997). Dill et
al. (2004) reviewed 9 studies that evaluated alcohol screening and brief intervention effects on
injury. These studies generally found that alcohol screening and brief interventions reduced both
drinking and alcohol-related traffic crashes and injuries.

Costs: Alcohol screening and brief interventions in medical facilities require people with special
training to administer the intervention. However, several studies show the intervention is cost
effective, and substantially reduces future health care costs (e.g., hospital and emergency room
visits) (Guard & Rosenblum, 2008).

Time to implement: Procedures for alcohol screening and brief interventions are readily
available from APHA (Guard & Rosenblum, 2008), the American College of Emergency
Physicians (ACEP, 2006), and the National Institute on Alcohol Abuse and Alcoholism
(NIAAA, 2005), and can be implemented as soon as staff is identified and trained.
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Other issues:

Alcohol exclusion laws: An alcohol exclusion law (Uniform Accident and Sickness
Policy Provision Law or UPPL) allows insurance companies to deny payment to hospitals
for treating patients who are injured while impaired by alcohol or a non-prescription drug
(NHTSA, 2008f). These laws may cause hospitals to be reluctant to determine the BACs
of injured drivers and may limit the use of alcohol screening (although screening does not
measure the patient's BAC). As of May 2015, alcohol exclusion laws were in effect in 37
States (GHSA, 2015b), though the extent to which insurance companies deny payment is,
at best, sporadic.
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5.2 Mass Media Campaigns

Effectiveness: % X % Cost: $$$ Use: High Time: Medium

A mass media campaign consists of intensive communications and outreach activities regarding
alcohol-impaired driving that use radio, television, print, and other mass media, both paid and/or
earned. Mass media campaigns are a standard part of every State’s efforts to reduce alcohol-
impaired driving. Some campaigns publicize a deterrence or prevention measure such as a
change in a State’s DWI laws or a checkpoint or other highly visible enforcement program.
Others promote specific behaviors such as the use of designated drivers, illustrate how impaired
driving can injure and Kill, or simply urge the public not to drink and drive. Campaigns vary
enormously in quality, size, duration, funding, and every other way imaginable. Effective
campaigns identify a specific target audience and communications goal and develop messages
and delivery methods that are appropriate to — and effective for — the audience and goal
(Williams, 2007).

Use: Most States use some form of alcohol-impaired driving mass media campaign every year.
Mass media campaigns are an essential part of many deterrence and prevention countermeasures
that depend on public knowledge to be effective.

Effectiveness: Most mass media campaigns are not evaluated. Elder et al. (2004) studied the few
available high-quality evaluations. The campaigns being evaluated were carefully planned, well-
funded, well-executed, achieved high levels of audience exposure (usually by using paid
advertising), had high-quality messages that were pre-tested for effectiveness, and were
conducted in conjunction with other impaired-driving activities. These mass media campaigns
were associated with a 13% reduction in alcohol-related crashes. Levy, Compton, and Dienstfrey
(2004) documented the costs and media strategy of a high-quality national media campaign and
its effects on driver knowledge and awareness.

Costs: High-quality and effective mass media campaigns are expensive. Funds are needed for
market research, design, pre-testing, and production. Paid advertising expenses depend on the
media chosen and the media markets needed to reach the target audience.

Time to implement: A high-quality mass media campaign will require at least 6 months to
research, plan, produce, and distribute.

Other issues:

e Campaign quality: Poor-quality or stand-alone campaigns that are not tied to program
activities are unlikely to be effective. Similarly, although public service announcements
are a relatively inexpensive way to deliver messages about impaired driving, they are
likely to be aired infrequently, reach small audiences, miss the target audience and have
little or no effect. To be successful, mass media campaigns must be carefully pre-tested,
communicate information not previously known, be long-term, and have substantial
funding (Williams, 2007).
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Comprehensive media strategy: Mass media campaigns should be planned as part of an
overall communications and outreach strategy that supports specific impaired driving
activities, such as enforcement.

Fear appeals: A common approach in media campaigns is to provoke fear or anxiety by
depicting the severe negative consequences of impaired driving (e.g., injuries/deaths;
grieving family members). Although commonly used, the evidence suggests this
approach can potentially increase undesirable behaviors (Wundersitz, Hutchinson, &
Wooley, 2010). For this reason, fear appeals should be used with caution and other types
of approaches should be considered first.

Social norms campaigns: Social norms marketing campaigns are a more recent
approach to reducing alcohol-related crashes. They are built on the premise that an
individual’s behavior is influenced by his or her perceptions of how most people behave.
A study in Montana demonstrates the potential effectiveness of this approach. Surveys of
young adults 21 to 34 years old in Montana revealed that only 20% had driven in the
previous month after consuming two or more alcoholic drinks, although more than 90%
thought their peers had done so. Based on this finding, a paid media campaign was
developed with the normative message, “MOST Montana Young Adults (4 out of 5)
Don’t Drink and Drive.” By the end of the campaign, there was a 13.7% decrease in
young adults who reported driving after drinking relative to a comparison community
(Linkenbach & Perkins, 2005).

Social media: NHTSA and some States have begun using social networking sites to
reach the general public with messages concerning alcohol-impaired driving. Although
sites such as Facebook, Twitter, and YouTube can effectively and inexpensively reach
large numbers of people, there are no evaluations of alcohol-impaired driving campaigns
that use this approach. Similar to mass media campaigns and other types of
communication described above, social media is unlikely to be effective as a stand-alone
strategy; however, it may be a useful approach when combined with other
communications to support specific impaired driving activities.
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5.3 Responsible Beverage Service

Effectiveness: * %k Cost: $$ Use: Medium Time: Medium

Responsible beverage service covers a range of alcohol sales policies and practices that prevent
or discourage restaurant and bar patrons from drinking to excess or from driving while impaired
by alcohol. Server training programs teach servers how to recognize the signs of intoxication and
how to prevent intoxicated patrons from further drinking and from driving. Management policies
and programs include limits on cheap drinks and other promotions, support for designated driver
programs, strong commitment to server training, and strong support for servers who refuse
alcohol to intoxicated patrons. NCHRP (2005, Strategy A2) provides an overview of responsible
beverage service. See also Wagenaar and Tobler (2007) and Voas and Lacey (2011; pp. 131-137)
for reviews and discussion of the research literature on this issue.

Beginning in the early 1980s, a major effort was undertaken to encourage alcohol servers to
comply with laws prohibiting the sale of alcoholic beverages to visibly intoxicated patrons. Since
that time, many “server intervention” programs have been developed as a means of securing
more responsible behavior on the part of servers. Some States have mandatory programs that
require at least some alcohol retail employees to attend a server training course. Other States
have voluntary programs that provide incentives for retailers to participate (e.g., liability
protection or insurance discounts). The quality of server training programs can vary
considerably. Wagenaar and Tobler (2007) note that many server training laws “are not
optimally designed, do not ensure quality training, and do not ensure all servers are consistently
trained, or retained periodically” (p. 158).

Server training programs are the only segment of responsible beverage service for adults that has
been documented and evaluated well. Activities directed at people under 21 are discussed
separately in Chapter 1, Sections 6.1 through 6.4.

Use: As of 2005, 17 States had some form of mandatory server training program in place;
another 15 States had voluntary programs (Wagenaar & Tobler, 2007).

Effectiveness: The findings on the effectiveness of server training have been mixed. In their
systematic review, Shults et al. (2001) found five high-quality evaluations of server training
programs. They concluded that “intensive, high-quality, face-to-face server training, when
accompanied by strong and active management support, is effective in reducing the level of
intoxication in patrons” (p. 80). When server training programs are not intensive and are not
supported, they are unlikely to result in greater refusals of service to intoxicated patrons.

Few studies have examined the effect of server training on alcohol-impaired crashes. An
evaluation of a statewide server training program in Oregon found a 23% reduction in single-
vehicle nighttime injury crashes following the program (Holder & Wagenaar, 1994). However,
Molof and Kimball (1994) reviewed the same Oregon program and observed no decline in
alcohol-related fatalities.
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Costs: A typical alcohol server course takes about 4 to 8 hours. Course costs can be borne by the
servers themselves, their employers, or the State.

Time to implement: Server training courses are offered by several private vendors and can be
implemented in a few weeks. A statewide requirement for server training or more general
responsible beverage service policies would require time to enact any necessary legislation,
establish policies, and provide for program administration.

Other issues:

Program quality: The quality of responsible beverage service programs can vary
enormously, from excellent to abysmal. Management support can vary from enthusiastic
to nonexistent. Shults et al. (2001) clearly limit their conclusions to high-quality
programs with strong management support. The Alcohol Epidemiology Program (2000)
cites several server training program evaluation studies that found no effect and notes that
these programs may have been poorly supported or implemented. Grube and Stewart
(2004) emphasize that management policy and its implementation may be at least as
important as server training in determining responsible beverage service program
effectiveness.

Dram shop laws: As of 2013, 41 States have laws that allow individuals injured by an
intoxicated driver to recover damages from the licensed establishment that served or sold
the alcohol in at least some situations (NHTSA, 2015). The potential threat of legal
liability can provide strong encouragement to retailers to adopt responsible beverage
service policies and practices. Research shows the implementation of dram shop laws is
associated with reductions in alcohol-related crashes and fatalities (Voas & Lacey, 2011).
Enforcement of responsible beverage service: Enforcement of alcohol service laws is
key, but largely lacking. Mosher et al. (2009) identified three main reasons for this: (1) a
lack of societal and political will to address violations; (2) limited resources for
enforcement operations; and (3) statutory provisions that make collection of evidence
overly burdensome. As a result, action against licensed establishments has historically
been limited to case law action involving serious crashes. Although alcohol enforcement
by police is almost exclusively directed toward drivers, research has demonstrated that
enforcement of alcohol service laws can help ensure alcohol retailers follow responsible
serving practices. For example, an enforcement program in Michigan resulted in a three-
fold increase in refusals of service to “pseudo-patrons” who simulated intoxication
(McKnight & Streff, 1994).

“Last Drink” programs: The goal of Last Drink programs is to determine where
someone who was apprehended for impaired driving consumed their last drink prior to
the arrest. This information is then provided to licensing authorities who may issue a
warning letter to the retail establishment or take disciplinary action. An evaluation of a
last drink program in Washington State found mixed results. No change was observed in
retail establishment practices, but there were reductions in impaired-driving arrests and
lower BAC levels among arrested drivers in the intervention community (Ramirez,
Nguyen, Cannon, Carmona, & Freisthler, 2008). Similar pilot program have been tried in
Australia, Canada, and New Zealand, although effectiveness data is lacking.
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5.4 Alternative Transportation

Effectiveness: * %k Cost: $$ Use: Unknown Time: Short

Alternative transportation describes methods by which people can get to and from places where
they drink without having to drive. Alternative transportation supplements normal public
transportation provided by subways, buses, taxis, and other means.

Ride service programs transport drinkers home from, and sometimes to and between, drinking
establishments using taxis, private cars, buses, tow trucks, and even police cars. Some will drive
the drinker’s car home along with the drinker. Most operate only for short periods of the year,
such as the Christmas and New Year’s holidays. Many are free; some charge users a minimal
fee; some are operated commercially on a for-profit basis. Ride service programs are relatively
inexpensive and easy for communities to implement. Although it can be difficult to measure the
effectiveness of these programs, they can play a role in a community’s efforts to reduce drinking
and driving. For an overview, see Decina, Foss, Tucker, Goodwin, and Sohn (2009) and NCHRP
(2003, Strategy E1).

Use: During the 1980s, 325 programs were in operation in 44 States and the District of Columbia
(Harding, Apsler, & Goldfein, 1987). There is limited information on ride service programs
currently in operation, although some data is available on the NHTSA Buzzed Driving Facebook
page: www.facebook.com/buzzeddrivingisdrunkdriving.

Effectiveness: Three studies have evaluated ride service programs. The first examined one year-
round and one holiday program. Both functioned smoothly and delivered rides but neither
demonstrated any effect on crashes (Molof et al., 1995). The second study examined a year-
round program in Aspen, Colorado, and concluded that it reduced injury crashes in the
surrounding county by 15% (Lacey, Jones, & Anderson, 2000). Finally, a program using older
luxury vehicles in Wisconsin that provided rides to and from bars resulted in a 17% decline in
alcohol-related crashes during the first year (Rothschild, Mastin, & Miller, 2006). The program
became largely self-sustaining through fares and tavern contributions. These three programs and
others are summarized in Decina et al. (2009). After reviewing select programs, Decina et al.
(2009) concluded that a model alternative transportation program (i.e., one that reduces alcohol-
related crashes) should be continually available, free to users, and convenient and easy to use.

Costs: The major ride service program costs are for the rides that are provided. Short-term ride
service programs can be operated largely with donated rides. Year-round programs need enough
steady funding to accommodate demand (NCHRP, 2003, Strategy E1).

Time to implement: Short-term ride service programs can be established and operated
informally in a few weeks. Longer-term programs need to establish long-term strategies for
funding and managing the program.



Chapter 1. Alcohol- and Drug-Impaired Driving

5.5 Designated Drivers

Effectiveness: * %k Cost: $ Use: Medium Time: Short

Designated drivers are individuals who agree not to drink so they can drive their friends who
have been drinking. Formal designated driver programs in drinking establishments provide
incentives such as free soft drinks for people who agree to be designated drivers. Usually,
though, designated driver arrangements are completely informal.

The designated driver concept has been questioned on two grounds: (1) designated drivers may
still drink, though perhaps less than the passengers; and (2) it may encourage passengers to drink
to excess. In a national roadside survey, Fell, Voas, and Lange (1997) found self-identified
designated drivers were more likely to have a positive BAC in comparison to all drivers on the
road. Also, some designated drivers had very high BACs, especially those coming from bars.
Apparently some groups of drinkers had selected the designated driver near the end of a night of
drinking. To be effective, Voas and Lacey (2011) argue the designated driver must be chosen
before the drinking begins, and must be willing to abstain (or substantially limit) his or her
drinking.

Use: The designated driver concept is widely understood and accepted. Surveys show that
designated driver use is common. In NHTSA'’s general population survey of 7,000 people, 44%
said they had served as a designated driver during the past year, and 33% reported riding with a
designated driver (Moulton et al., 2010).

Effectiveness: Because designated drivers are informally determined and somewhat imprecisely
defined, it’s no surprise there is little data on the impact of designated drivers on crashes. CDC’s
systematic review found insufficient evidence to determine the effectiveness of designated driver
programs (Ditter et al., 2005). A review from Australia concluded that designated driver
programs can successfully increase awareness and use of designated drivers, but evidence for
changes in alcohol-related crashes is inconclusive (Nielson & Watson, 2009). However, the
authors note the lack of supporting evidence “does not necessarily mean that such programs
should be discouraged. On the contrary, it highlights the need for them to be better implemented
and evaluated” (Nielson & Watson, 2009, p.36).

The “Skipper” designated driver program in Queensland, Australia is a good example of a
partially successful program. The program provides free soft drinks to persons who agree to stay
sober and serve as designated drivers. The program was pilot tested in 41 venues, and was
heavily advertised through radio, earned media, and on-premise promotions. Self-report surveys
showed awareness for the program was very high, and the proportion of respondents who
reported acting as, or using, a designated driver increased after the program was implemented.
However, roadside surveys found no change in the proportion of drivers who had been drinking,
and there were no changes in alcohol-related crashes (Watson & Watson, 2014).

Costs: The only costs associated with informal designated driver programs are for publicity.
Designated drivers can be promoted independently or can be included with other impaired
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driving publicity. Establishments that operate formal designated driver programs have minimal
costs for the drinks provided and for publicity.

Time to implement: Designated driver promotion can be implemented in a few weeks and
formal programs can be established equally quickly.



Chapter 1. Alcohol- and Drug-Impaired Driving

6. Underage Drinking and Drinking and Driving

Teenagers drink and drive less often than adults, but they are more likely to crash when they do
drink and drive (Williams, 2003). Teenagers are inexperienced with both driving and drinking.
Consequently, they have a higher crash risk at all BAC levels than adult drivers (Mayhew et al.,
1986; Zador, Krawchuck, & Voas, 2000). Alcohol-related crashes among teenagers are typically
associated with driving at nighttime, on weekends, and with passengers (Bingham, Shope,
Parow, & Raghunathan, 2009).

Many of the countermeasures described in previous sections of this chapter apply not only to
adults, but to teenagers as well. However, there are some countermeasures to reduce drinking
and alcohol-related crashes that are directed specifically to those under 21.

Since 1988, minimum-drinking-age laws in all States prohibit youth under 21 from possessing
alcohol. Most States also prohibit minors from purchasing and consuming alcohol beverages.
These laws influence all youth impaired-driving strategies. For people 21 and older, drinking is
legal but driving while impaired by alcohol is not. With a BAC limit of .08, drivers know they
should not drive after drinking “too much,” but are faced with mixed messages at low levels of
alcohol, because lower BAC’s are not illegal per se. The message for those under 21 is
unambiguous: they should not be drinking at all, and certainly should not be driving after
drinking.

Zero-tolerance laws in all States reinforce this message by setting a maximum BAC limit of .02
or less for drivers under 21. This effectively prohibits driving after drinking any amount of
alcohol. Presently, zero-tolerance laws are not actively publicized or enforced by many States. In
addition, compliance checks of alcohol vendors can reduce the availability of alcohol to those
under 21, though again this strategy is not used as widely as it could be. There are many other
policies and programs reinforcing the no-drinking message that are directed primarily at adults
(beer keg registration, social host liability) or take place in schools or youth organizations
(Students Against Destructive Decisions chapters, alcohol-free prom and graduation parties).
Youth receive education and information about alcohol and alcohol-impaired driving in schools
and colleges, through licensing agencies, and through media directed to youth.

The minimum-drinking-age laws and the no-drinking message for youth mean that youth
impaired-driving activities must work hand-in-hand with activities to control youth drinking.
With the exception of zero-tolerance law enforcement and alcohol vendor compliance checks,
many of the countermeasures discussed below require cooperative activities between traditional
highway safety organizations, such as law enforcement and motor vehicle departments, and
community, health, and educational organizations with a social agenda broader than traffic
safety.
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6.1 Minimum Legal Drinking Age 21 Laws

Effectiveness: * % %k k K Cost: $ Use: High Time: Low

The primary strategy to reduce underage drinking, as well as drinking and driving, has been
restricting access to alcohol via minimum purchase age laws. Since July 1988, the minimum
legal drinking age (MLDA) has been 21 in all States. There is strong evidence that MLDA-21
laws reduce drinking, driving after drinking, and alcohol-related crashes and injuries among
youth (Hingson et al., 2004; McCartt, Hellinga, & Kirley, 2010; Shults et al., 2001; Wagenaar &
Toomey, 2002). In fact, MLDA-21 laws reduced youth drinking and driving more than youth
drinking alone (using the measurements of self-reporting and testing of impaired drivers in fatal
crashes). Drinking and driving has become less socially acceptable among youth, and more
youth have separated their drinking from their driving (Hedlund et al., 2001).

The specific laws implementing MLDA 21 for alcohol vendors, adults, and youth differ
substantially from State to State. See the Alcohol Policy Information System (APIS) for State-
by-State summaries of some of the key provisions:
http://alcoholpolicy.niaaa.nih.gov/State_Profiles_of Underage Drinking_Laws.html.

Use: The minimum age to purchase alcohol is 21 in all 50 States and the District of Columbia.
Surprisingly, in a 2008 survey of the general public conducted by NHTSA, only 71% of
respondents believed there was a minimum legal drinking age in the United States. Of those who
said there was a minimum legal drinking age, 86% correctly identified the legal drinking age as
21 (Moulton et al., 2010).

Effectiveness: Several reviews point to the effectiveness of MLDA-21 laws. Shults et al. (2001)
identified 33 published studies examining the effects of changing the legal drinking age. Overall,
changes to the MLDA affected alcohol-related crashes by 10% to 16%, with crashes decreasing
when the MLDA was raised, and increasing when it was lowered. Wagenaar and Toomey (2002)
reviewed 79 high-quality studies examining the relationship between the legal minimum
drinking age and crashes. Of these studies, 58% found fewer crashes associated with a higher
MLDA, whereas none found fewer crashes associated with a lower MLDA. These findings
prompted McCartt, Hellinga, and Kirley (2010) to conclude: “The highway safety benefits of
MLDA-21 have been proven, and the cause and effect relationship between MLDA and highway
crashes is clear. Deaths go up when the drinking age is lowered, and they go down when it is
raised” (p. 180). NHTSA estimates that MLDA-21 laws have saved 28,230 lives since 1975, and
an estimated 550 lives in 2010 alone (NHTSA, 2012).

Costs: There are no direct costs of MLDA-21 laws. Costs may be needed for enforcement of
MLDA-21 laws. (See Chapter 1, Sections 6.2 and 6.3).

Time to implement: MLDA-21 laws can be implemented as soon as appropriate legislation is
enacted.
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Other issues:

e Repealing MLDA-21 laws: Between 2007 and 2010, 6 States introduced legislation
allowing at least some people under 21 to purchase and consume certain types of alcoholic
beverages (McCartt et al., 2010). To date, none of these bills have passed. Perhaps the most
notable (and highly publicized) effort to lower the MLDA was a statement signed by
approximately 120 college and university presidents in 2008 suggesting the MLDA be
lowered to 18. This group questioned the validity of MLDA-21 research, and advocated for
education in place of laws to reduce drinking among young people. Many organizations,
including NHTSA, have opposed lowering the legal drinking age. There has been more
research on the minimum legal drinking than perhaps any other alcohol-control policy
(Wechsler & Nelson, 2010). Most traffic safety experts have concluded that MLDA-21 laws
are effective, and they recommend strengthening enforcement of MLDA-21 laws and
establishing policies to support them. For further discussion of this issue, see Wechsler and
Nelson (2010) and McCartt, Hellinga, and Kirley (2010).
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6.2 Zero-Tolerance Law Enforcement

Effectiveness: * %k % Cost: $$ Use: Unknown Time: Short

Zero-tolerance laws set a maximum BAC of .02 or less for drivers under 21. Violators have their
driver’s licenses suspended or revoked. There is strong evidence that zero-tolerance laws reduce
alcohol-related crashes and injuries (Voas & Lacey, 2011; NCHRP, 2005, Strategy B3; Shults et
al., 2001). Fell, Fisher, VVoas, Blackman, and Tippetts (2009) estimate that zero-tolerance laws
save 159 lives each year.

However, zero-tolerance laws often are not actively enforced or publicized (Hedlund et al., 2001;
Voas & Lacey, 2011). Studies have found that young drivers are not arrested in proportion to
their involvement in alcohol-related crashes (Hingson, Assailly, & Williams, 2004). One
exception is the State of Washington, where a study found that arrests for alcohol violations
among 16- to 20-year-old drivers increased by about 50% after the zero-tolerance law went into
effect (McCartt, Blackman, & Voas, 2007). Enforcement may be greater in Washington because
the law allows officers to request a test for alcohol based on suspicion of either a DWI or zero-
tolerance offense. In other States where drivers can only be tested if DWI is suspected, zero-
tolerance laws may be more difficult to enforce.

Use: Zero-tolerance laws have been in effect in all States since 1998. The degree to which zero-
tolerance laws are enforced in States is unknown.

Effectiveness: An early study in Maryland found that alcohol-involved crashes for drivers under
21 dropped by 21% in 6 counties after the zero-tolerance law was implemented. After the law
was publicized extensively, these crashes dropped by an additional 30% (Blomberg, 1992). No
other studies have examined the effect of increasing enforcement and publicity for an existing
zero-tolerance law. Lacey, Jones, and Wiliszowski (2000) documented how zero-tolerance laws
are administered and enforced in 4 States. Highly publicized enforcement has proven effective in
increasing compliance with many traffic safety laws and reducing crashes and injuries: see for
example sobriety checkpoints (Chapter 1, Section 2.1) and seat belt use mobilizations (Chapter 2,
Section 2.1).

Costs: Zero-tolerance laws can be enforced during regular patrols or during special patrols
directed at times and areas when young impaired drivers may be present. Enforcement will
require moderate costs for appropriate training, publicity, and perhaps equipment (see Other
Issues).

Time to implement: Enforcement programs can be implemented within 3 or 4 months, as soon
as appropriate training, publicity, and equipment are in place.

Other issues:

e Zero-tolerance-law provisions: Zero-tolerance laws are far easier to enforce if the
offense is an administrative rather than criminal violation, and if law enforcement
officers can use PBTSs (preliminary breath test devices) at the roadside to determine if the
law has been violated and to seize the driver’s license if it has (Jones & Lacey, 2001).
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Some State laws require the same probable cause as for a standard DWI arrest, or even
require a full DWI arrest, before a BAC test for a zero-tolerance-law violation can be
administered. In these States, the zero-tolerance law is not enforced independently of the
standard DWI law, and in fact young drivers may not be aware of the zero-tolerance law
(Hingson et al., 2004).

PBT and PAS: Preliminary breath test devices (PBTs) are important to effective and
efficient enforcement in States that allow PBT use for zero-tolerance laws. A passive
alcohol sensor (PAS) can help officers detect violators who have consumed alcohol. See
Chapter 1, Sections 2.3 and 2.4.

Holding juveniles in custody: A complication of enforcing zero-tolerance laws is
deciding how and where to hold young offenders once they are taken into custody.
NHTSA helped produce an implementation guide for developing a juvenile holdover
program (NHTSA, 2001).
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6.3 Alcohol Vendor Compliance Checks

Effectiveness: X % & ' Cost: $$ Use: Unknown Time: Short
" Proven for reducing sales to underage people

In all 50 States, alcohol venders are required to verify the age of young customers to be sure they
are at least 21. However, several studies suggest young people can obtain alcohol without much
difficulty. Across various studies, young buyers successfully purchased alcohol in 44% to 97%
of attempts without showing identification (NCHRP, 2005, Strategy A3). To reduce the
likelihood that alcohol vendors sell alcohol to underage people, law enforcement officers can
conduct frequent compliance checks. In a compliance check or “sting,” law enforcement officers
watch as underage people attempt to purchase alcohol and cite the server or vendor for an
MLDA-21 violation if a sale is made. Vendors can include on-premise retailers (e.g., bars and
restaurants) or off-premise outlets (e.g., convenience stores or liquor stores).

An effective compliance check program works primarily through deterrence. The goal is to
increase the perception among vendors they will be caught if they sell alcohol to underage
people. To maximize deterrence, compliance checks should:

e Be conducted frequently and on an unscheduled basis. Vendors should know that
compliance checks are taking place, but should not know exactly when they will occur.

e Be conducted at all vendors, not just a sample of vendors in the community. One study
showed the benefits of compliance checks did not generalize to vendors who were not
checked (Wagenaar, Toomey, & Erickson, 2005).

e Be well-publicized among vendors and the community at large. This will discourage
young people from trying to obtain alcohol, and encourage vendors to put policies and
procedures in place that prevent the sale of alcohol to underage customers.

e Be sustained over time. The effects of compliance checks decay over a few months, so an
ongoing program is needed to maintain deterrence (Wagenaar et al., 2005).

A good resource on how to conduct compliance checks is the Alcohol Epidemiology Program’s
Alcohol Compliance Checks: A Procedures Manual for Enforcing Alcohol Age-of-Sale Laws,
available at www.aep.umn.edu/wp-content/uploads/2012/04/comp_check_maunal_-

updated 2013.docx.

Use: Although many jurisdictions conduct compliance checks of alcohol retailers at least
occasionally, few jurisdictions do so frequently.

Effectiveness: Several studies document that well-publicized and vigorous compliance checks
reduce alcohol sales to youth; for example, a review of 8 high quality studies found that
compliance checks reduced sales to underage people by an average of 42% (Elder et al., 2007).
The effect of compliance checks on motor vehicle crashes has not been studied.

Costs: Compliance checks require time from law enforcement or alcohol beverage control staff.
These costs can be supported, in part, though alcohol license fees or fines collected from non-
compliant vendors.
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Time to implement: Compliance checks can be implemented within three months if officers are
trained in proper procedures.

Other issues:

Penalties for violations: To increase the likelihood that penalties will be quickly and
consistently enforced, all penalties for violations should be administrative in nature
(NCHRP, 2005, Strategy A3). Also, the penalties must be substantial enough to deter
alcohol vendors from selling to underage people. Some States employ graduated penalties
for vendors who fail compliance checks, where both fines and suspension periods
increase with each violation (NCHRP, 2005, Strategy A3).
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6.4 Other Minimum Legal Drinking Age 21 Law Enforcement

Effectiveness: X X X Cost: Varies Use: Varies Time: Varies

MLDA-21 law enforcement is very limited in many communities (Hedlund et al., 2001).
Enforcement can take several forms, as summarized by Stewart (1999):

e Actions directed at alcohol vendors: compliance checks to verify that vendors will not
sell to youth (see Chapter 1, Section 6.3).

e Actions directed at youth: “use and lose” laws that confiscate the driver’s license of an
underage drinker, “Cops in Shops” directed at underage alcohol purchasers, law
enforcement “party patrols” using party dispersal techniques, and penalties for using false
identification.

e Actions directed at adults: beer keg registration laws, enforcement of laws prohibiting
purchasing alcohol for youth, shoulder tap operations, and programs to limit parties
where parents provide alcohol to youth.

While these enforcement strategies have been used frequently, few have been evaluated. Several
strategies are briefly described below, along with any supporting research evidence.

“Use and lose” laws: These laws allow confiscation of the driver’s license or postpone licensure
for a period of time for youth who violate a State’s MLDA-21 law. Ulmer et al. (2001)
investigated “use and lose” law implementation and effects in Pennsylvania. License suspensions
for violations of MLDA-21 appeared to reduce subsequent traffic violations and crashes. In a
national study, Fell et al. (2009) found “use and lose” laws were associated with a 5% decrease
in fatal crashes among underage drivers. The study estimated that 165 lives would be saved each
year if all States had these laws. “Use and lose” laws can be implemented quickly and
inexpensively once enacted. To be effective, they should be publicized extensively. As of 2013,
30 States and the District of Columbia had “use and lose” laws and another 10 States had “use
and lose” authority that may be applied in varying circumstances (Alcohol Policy Information
System, 2014a).

Keg registration laws: These laws link beer keg purchasers to an identification number on the
keg, which provides a method of identifying adults who supply beer to parties attended by youth.
As of 2013, 30 States and the District of Columbia had mandatory keg registration laws (Alcohol
Epidemiology Program, 2000). In the only study on the effectiveness of these laws, keg
registration was shown to be associated with reduced traffic fatality rates in 97 U.S. communities
(Cohen, Mason, & Scribner, 2001). However, the authors could not conclude that keg
registration caused the lower fatality rates.

Media campaigns: Ohio has conducted a statewide media campaign, Parents Who Host Lose
the Most, since 2000. The campaign informs parents and youth about Ohio’s underage drinking
laws and attempts to discourage parents from providing alcohol to underage drinkers at parties.
Telephone surveys in 2006 showed that about 55% of parents and youth had heard messages
about underage drinking (Applied Research Center, 2008). About two-thirds of those who had
heard a message said that it prompted a conversation between parents and their teenagers about
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drinking. In comparison with surveys conducted in 2001, there was a 42% decrease among youth
who reported knowing of parents who host parties where alcohol is served to teens.

Underage Drinking Tipline: In 2006, Kansas launched a statewide underage drinking tipline:
866-MustB21. The toll-free tipline operates 24 hours a day, 7 days a week, for citizens to report
parties involving underage drinking, plans to purchase alcohol for underage people, and
willingness of retailers to sell alcohol to underage people. The effect of the tipline has not been
evaluated. Nebraska introduced a statewide underage drinking tipline in 2009, using the same
phone number as Kansas.

Social Host Liability: Under social host laws, adults who host underage drinking parties
(specific laws), or who allow underage drinking to occur on their property (general laws), can be
held accountable if the young person is subsequently involved in a crash. This liability might
discourage adults (parents, older siblings, and friends) from purchasing alcohol for underage
people or hosting an underage party. Conducting source investigations, in which law
enforcement teams identify the providers of the alcohol, can be resource intensive and time
consuming (Curtis & Ramirez, 2011). Moreover, the few research studies that have examined the
effect of social host liability laws have obtained conflicting findings (VVoas & Lacey, 2011).
Nonetheless, comprehensive and well-publicized efforts to hold providers accountable appear to
be promising. Social host laws, and their accompanying penalties, vary from State to State. A
description of each State’s social host laws may be found in NHTSA’s Digest of Impaired
Driving and Selected Beverage Control Laws (NHTSA, 2015). Another good resource is
available from the Alcohol Policy Information System (2014b).

Comprehensive community programs: Several comprehensive community initiatives have
reduced youth drinking and alcohol-related problems (Hingson et al., 2004; Shults et al., 2009).
These initiatives typically bring together several community government departments, such as
schools, health, and law enforcement, with alcohol sellers, parents, youth, and citizen
organizations. They may include school-based programs, law enforcement, media, and other
intervention strategies. They require strong leadership and organization. They may take many
months to plan and implement. Costs depend on the activities included. One example is a
campaign conducted in Huntington, West Virginia, that included checkpoints to look for
violations of the MLDA-21 law, checks of alcohol outlets to reduce sales to minors, and
publicity for program activities. Roadside surveys conducted before and during the program
showed a 93% drop in 16- to 20-year-old drivers having BACs greater than .05 g/dL (I1IHS,
2008). Another promising program is Oregon’s Reducing Youth Access to Alcohol. The program
involves community mobilization including “reward and reminder” visits (where vendors receive
rewards if they decline to sell alcohol to a minor), regular compliance checks, enforcement of
minor in possession laws, and media advocacy. The program has been effective in reducing the
sale of alcohol to minors: successful purchase attempts by minors dropped from 24% before the
program to 5% afterwards. Additionally, the individual communities with the strongest programs
also experienced reductions in underage drinking (Flewelling et al., 2013). NHTSA has produced
a guide on how communities can prevent underage drinking, available at:
www.nhtsa.gov/people/injury/alcohol/Community%20Guides%20HTML/Guides_index.html.
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6.5 Youth Programs

Effectiveness: X X Cost: Varies Use: High Time: Medium

States and communities have conducted extensive youth drinking-and-driving-prevention
programs over the past 25 years. These programs seek to motivate youth not to drink, not to
drink and drive, and not to ride with a driver who has been drinking. Although some programs
use scare tactics, many employ positive messages and methods: providing positive role models
that discourage alcohol use, promoting positive norms that do not involve alcohol, and
encouraging youth activities that do not involve or lead to alcohol use.

The best-known youth program is associated with SADD, founded in 1981 as Students Against
Driving Drunk, then renamed Students Against Destructive Decisions. SADD currently has
nearly 10,000 chapters in the United States, with approximately 350,000 active student members
(SADD, 2014). Some States conduct similar activities under different names, such as Students
Taking a New Direction (STAND) in Colorado and Stopping Automobile Fatalities Through
Youth Efforts (SAFTYE) in Washington State. One specific activity, operated either by a youth
program or independently, is Project Graduation, which provides alcohol-free prom and
graduation parties for high school students. See Hedlund et al. (2001) for brief examples of State
programs.

A more recent type of approach focuses on “social norms” or “normative feedback.” Social
norms programs are based on studies showing that students often overestimate alcohol use
among their peers. By providing students with accurate information about drinking, social norms
programs reduce the pressure that light- or non-drinkers feel to drink, and help heavier drinkers
realize their drinking is atypical (Perkins, 2002, 2003). Although many social norms programs
focus on alcohol or other substance use, a few have addressed drinking and driving. Examples of
social norms programs can be found at the National Social Norms Institute
(www.socialnorms.org).

Use: Youth programs of some type are conducted in most, if not all, States.

Effectiveness: CDC’s systematic review found there was insufficient evidence to determine the
effectiveness of youth programs (Elder et al., 2005). Two studies have attempted to evaluate
SADD’s activities and effects. One study, in two schools, found that neither school implemented
the model SADD program well and found no evidence of effects on any drinking and driving
measure. The second study, in 6 schools, found that SADD activities affected drinking and
driving attitudes as well as self-reported drinking and driving (Hedlund et al., 2001).

One study has examined the long-term effects of a social norms program on drinking and
driving. Breath samples were taken from students at a large public university as they returned
home late at night. Following the social norms program, there was a marginally significant
decrease in drivers who registered a positive BAC, from 15.3% to 10.8%. Among drivers who
had been drinking, self-reported number of drinks consumed and measured BACs decreased, as
did the number of drinking-drivers who reported having five or more drinks at one sitting on the
night of the survey (Goodwin, 2004).
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Costs: Youth program costs can vary substantially depending on the size and nature of the
individual activities. States have spent substantial funds, both Federal and non-Federal, on youth
drinking-and-driving programs. These funds have been used for a variety of youth education,
enforcement, and program activities.

Time to implement: With model programs available and organizations such as SADD and
MADD available for assistance, youth programs can be started easily in 6 months.

Other Issues:

Other programs aimed at youths: There are a wide variety of programs that are
directed at youths. To increase the perceived risks of drinking and driving, many schools
have employed fatal vision goggles, peer-to-peer programs, role plays, or drunk-driving
crash reenactments (e.g., “Every 15 Minutes”). Although popular, the vast majority of
these programs have not been evaluated. The few existing studies suggest these types of
programs may produce changes in knowledge or attitudes, but have little or no effect on
behaviors (Hover, Hover, & Young, 2000; Jewell & Hupp, 2005). Broader community-
based programs have had much greater success at reducing drinking and driving among
youth than standard education programs (see Chapter 1, Section 6.4).

Mandatory education for young offenders: Young people who violate zero-tolerance
or MLDA-21 laws are often required to attend an alcohol or traffic safety education
program. Unfortunately, these programs often fail to produce positive outcomes. For
example, Rhode Island’s Reducing Youthful Dangerous Driving program was mandated
for youths 16 to 20 years old who received driving citations or who had substance-related
offenses. The 20 hour program consisted of 4 group sessions and 2 emergency
department visits. Twelve months following the program, there was no difference
between program participants and a comparison group in terms of high-risk driving
behaviors and traffic citation recidivism (Baird, Nirenberg, Longabaugh, & Mello, 2013).
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7. Drug-Impaired Driving

The impairing effects of alcohol and the dangers of drinking and driving are well-documented.
By contrast, there is considerably less research investigating the potentially impairing effects of
drugs on drivers. Berning and Smither (2014), Compton, Vegega, and Smither (2009) and
Stewart (2006) summarize some of the challenges in studying, measuring, and creating
countermeasures to address drug-impaired driving:

e There is a wide range of drugs, both licit and illicit, that can potentially impair driving.
Moreover, the list of drugs in common usage is constantly changing.

e Although the relationship between BAC and driving impairment is clear and well-
documented, the relationship between blood levels of drugs and driving impairment has
not been established for drugs other than alcohol.

e Alcohol can be measured reliably through breath tests, but other types of drugs can only
be measured through more intrusive tests of bodily fluids such as blood, urine, or saliva.

e Alcohol leaves the body in a predictable pattern, whereas other drugs are eliminated at
many rates; hence, timing is critical when conducting a drug test. In addition, blood
levels of certain drugs can accumulate with repeated administrations, and can be detected
well after impairment has ceased.

e It is not unusual for drivers to take more than one impairing drug at the same time or to
combine drugs with alcohol. Although individual drugs, taken at normal doses, may not
impair driving, drug effects may be synergistic when taken together and substantially
increase the risk of a crash.

Despite these challenges, a growing body of research suggests that many illicit, prescription, and
over-the-counter drugs may impair a driver’s ability to operate a vehicle (for reviews, see Couper
& Logan, 2004; Jones, Shinar, & Walsh, 2003; and Kelly, Darke, & Ross, 2004). Much of this
research has involved laboratory or experimental studies using driving simulators, although some
epidemiological studies have examined the effect of drugs on crash prevalence and risk. See
Compton et al. (2009) for a discussion of this research.

In most cases, the research investigating the effect of drugs on driving has had variable results, in
large part depending on the type of methodology employed. The crash risk associated with
specific types of drugs is summarized below.

e Benzodiazepines: Common benzodiazepines include Valium, Xanax, and Klonopin.
Several studies suggest benzodiazepine users are at increased risk of being involved in a
crash (Movig et al., 2004; Rapoport et al., 2009), although some studies have not found
these results. The risk appears to depend on the type of benzodiazepine used, the dose,
the time since last use, and whether the drug was combined with alcohol (Dassanayake,
Michie, Carter, & Jones, 2011; Leung, 2011).

e Marijuana: The findings for marijuana also have been mixed, although a recent meta-
analysis of epidemiological data concluded marijuana doubles the risk of a property
damage or fatal crash (Asbridge, Hayden, & Cartwright, 2012). However, another study
found only a 50% increase in the risk of property damage crashes, and no increase in the
risk of fatal or injury crashes (Elvik, 2013). Generally, the risk appears highest when
marijuana has been used recently, and especially when marijuana is combined with
alcohol (Beirness & Simpson, 2006; Sewell, Poling, & Sofuoglu, 2009).
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e Stimulants: There have been fewer studies examining the risks of stimulants such as
amphetamines and cocaine on driving. The available studies suggest stimulants are
strongly associated with fatal crashes (Elvik, 2013).

e Narcotics: Several studies have showed that narcotic drugs such as morphine, heroin,
and opiates increase crash risk. One case-control study found a three times higher risk of
a fatal crash when a driver is under the influence of a narcotic (Li et al., 2013). However,
this study used FARS data which has a number of limitations with respect to the
interpretation, reporting, and testing of drug impairment in fatal crashes (Berning &
Smither, 2014).

e Antihistamines: The relationship between antihistamines and motor vehicle crashes is
ambiguous (Moskowitz & Wilkinson, 2004). A small connection has been found between
first-generation antihistamines and crashes, but second-generation antihistamines appear
to cause less sedation.

e Antidepressants: Second generation antidepressant medications such as selective
serotonin reuptake inhibitors (SSRIs) do not seem to impair driving performance, but this
is not necessarily the case with older types of antidepressants (Brunnauer & Laux, 2013).

Compton et al. (2009) describe four basic issues that must be addressed to better understand the
extent of the problem of drug-impaired driving:

e What drugs impair driving ability?

e What drug dose levels are associated with impaired driving?

e How frequently are impairing drugs being used by drivers?

e What drugs are associated with higher crash rates?

In sum, there are still sizeable gaps in our understanding of the effects of drugs on driving. In
their review of drug-impaired driving, Jones et al. (2003) concluded: “The role of drugs as a
causal factor in traffic crashes involving drug-positive drivers is still not understood ... . Current
research does not enable one to predict with confidence whether a driver testing positive for a
drug, even at some measured level of concentration, was actually impaired by that drug at the
time of crash” (p. 96). Perhaps the one consistent finding across studies is the risk of driver
impairment increases substantially when drugs are combined with alcohol.

Similar to alcohol-impaired driving, drug-impaired driving is primarily addressed through a
combination of laws, enforcement, and education. Relatively few countermeasures have been
developed to address drug-impaired driving, and there has been little evaluation of drug-
impaired-driving countermeasures. Much more research is needed to better understand the nature
and degree of traffic safety risk posed by drugs, as well as the effectiveness of potential
countermeasures to address this issue. See the guide on drug-impaired driving produced by the
Center for Problem-Oriented Policing for more information about drug-impaired driving
countermeasures (CPOP, 2012).
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7.1 Enforcement of Drug-Impaired Driving

Effectiveness: * %k % Cost: $$ Use: Unknown Time: Short

Enforcement of drug-impaired driving laws can be difficult. Typically, drug-impaired driving is
only investigated when a driver is obviously impaired but the driver's BAC is low. If drivers
have BACs over the illegal limit, many officers and prosecutors do not probe for drugs as in
many States drug-impaired driving carries no additional penalties.

Although several devices are available that allow officers to screen suspects for illegal drug use
at point-of-contact, none have been proven to be accurate and reliable (Compton et al., 2009).
Many law enforcement agencies employ drug recognition experts (DRES) to assist in
investigating potential drug-impaired driving cases. (NHTSA recommends that DREs participate
in HVE activities and checkpoints, and respond to serious and fatal crashes.) DRES use a
standardized procedure to observe a suspect’s appearance, behavior, vital signs, and performance
on psychophysical and physiological tests to determine whether and what type of drug or drug
category may have been used. If drug intoxication is suspected, a blood or urine sample is
collected and submitted to a laboratory for confirmation.

Use: As of August 2014, all 50 States and the District of Columbia had Drug Evaluation and
Classification (DEC) programs, which are designed to train officers to become DREs (GHSA,
2015c). These programs have prepared approximately 1,500 instructors and trained more than
7,000 officers (National Sobriety Testing Resource Center, 2014). During 2013, there were
26,100 drug evaluations conducted by DREs (National Sobriety Testing Resource Center, 2014).
This is equivalent to less than 4 evaluations per DRE. This suggests drug-impaired driving
arrests are not as common in comparison to arrests for alcohol- impaired driving. However, it
should be noted that the number of drug-impaired driving arrests cannot be known as many
States only record “impaired driving” arrests, and do not separate alcohol from drug arrests.
Additionally, many arrests are a combination of drugs and alcohol.

Effectiveness: Several studies have shown DRE judgments of drug impairment are corroborated
by toxicological analysis in 85% or more of cases (NHTSA, 1996). However, one experimental
laboratory study found DRES' ability to distinguish between impaired and non-impaired
individuals was moderate to poor for several types of drugs including marijuana, codeine, and
amphetamines (Shinar, Schechtman, & Compton, 2000). This study showed DREs tended to rely
on just one or two “pivotal” cues to identify specific drug impairment. To date, there have been
no studies examining the effectiveness of enforcement in reducing drug-impaired driving or
crashes.

Costs: As with other enforcement strategies, the primary costs are for law enforcement time and
training. The time to conduct a DRE evaluation can be 2 to 3 hours. Training includes 72 hours
of classroom instruction and approximately 50 hours of field work.

Time to implement: Drug-impaired driving enforcement can be integrated into other
enforcement activities within three months; however, time will be needed to train DRES in
detecting drug impairment. DRE training consists of 9 days of classroom instruction, and DRE
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candidates are also required to perform a number of supervised field evaluations in order to
become certified (Compton et al., 2009).
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7.2 Drug-Impaired Driving Laws

Effectiveness: X Cost: Unknown | Use: Medium' Time: Short

'Use for drug per se laws

Although most States have laws that prohibit the use of impairing drugs by drivers, there is a
great deal of variability in how States approach this issue. In some States, impairment-based
statutes stipulate that prosecution must prove the driver was impaired (for example, by driving
recklessly or erratically). Other States have per se laws in which it is illegal to operate a motor
vehicle if there is any detectable level of a prohibited drug in a driver’s system. Hence, a positive
drug test is sufficient for conviction. This is equivalent to “zero tolerance.”

Lacey, Brainard, and Snitow (2010) conducted interviews with law enforcement officers,
prosecutors, and other traffic safety professionals in States with per se laws. Most were
supportive of such laws. Although they did not believe per se laws made enforcement easier,
they reported these laws had a positive effect on the prosecution and conviction of drug-impaired
drivers. Moreover, discussions with officers and prosecutors in States without per se laws also
revealed relatively high conviction rates, with few cases reaching trial (Lacey, Brainard, &
Snitow, 2010).

NHTSA’s Report to Congress includes a model drug-impaired driving law (Compton et al.,
2009). Because the relationship between blood levels of drugs and driving impairment has not
been established for drugs other than alcohol, the model law does not include a per se provision.
However, NHTSA recommends States include enhanced penalties for drivers who are under the
influence of multiple drugs (including alcohol). In addition, NHTSA recommends State statutes
provide separate and distinct sanctions for alcohol- and drug-impaired driving (Compton et al.,
2009).

For a detailed discussion of issues related to drug-impaired driving laws, see DuPont et al.
(2012). The authors make a number of recommendations including improvement of drug testing
technology, enactment of laws requiring drug testing of all drivers in injury crashes, and adding
drug use to underage zero-tolerance laws. See also Reisfeld, Goldberger, Gold, and DuPont
(2012) for arguments in favor of per se laws for drug-impaired driving and a discussion of the
challenges of establishing impaired drug thresholds equivalent to a .08 g/dL BAC. Finally, see
NHTSA (2007c) for recommendations to improve the prosecution of drug-impaired driving
cases.

Use: As of May 2015, 19 States had per se laws that forbid the presence of any prohibited drug
while a driver is in control of a vehicle (GHSA, 2015c). In addition, Oklahoma passed an
additional per se law provision in 2013 allowing a driver to be charged with impaired driving if
any amount of Schedule I chemical or controlled substance or their metabolites or analogs is
found in the driver’s blood, saliva, urine, or other bodily fluids within two hours of arrest
(NCSL, 2014a). In addition, 2 States (North Carolina and South Dakota) have per se laws that
apply only to those younger than 21, and 5 States (California, Colorado, Idaho, Kansas, and West
Virginia) have made it illegal for a drug addict or habitual drug user to drive a vehicle (Lacey,



Chapter 1. Alcohol- and Drug-Impaired Driving

Brainard, & Snitow, 2010). More information about the drug-impaired driving laws in each State
can be found in Lacey et al. (2010), NCSL (2014a), and Walsh (2009).

Effectiveness: Lacey et al. (2010) tried to determine whether drug per se laws increased drug-
impaired driving arrests and convictions. However, they were hampered by the fact that States do
not record drug-impaired offenses separately from alcohol-impaired offenses. To date, there have
been no evaluations of the effect of drug-impaired driving laws on the prevalence of drug-
impaired driving or crashes.

Costs: The costs of drug-impaired driving laws will depend on the number of offenders detected
and the penalties applied to them.

Time to implement: Drug-impaired driving laws can be implemented as soon as appropriate
legislation is enacted, although time will be needed to train law enforcement officers,
prosecutors, and judges about the new legislation and to inform the general public.

Other issues:

Per se laws and prescription medications: Some States with per se laws for drug-
impaired driving exclude prescription medications from the list of prohibited drugs.
Others require the driver to provide a valid prescription to avoid being charged or
convicted for drug-impaired driving. Using a medication as prescribed, however, can lead
to impairments in driving ability. For that reason, it is important that warning labels
include information about the risks of using medications while driving. Also, physicians
and pharmacists should counsel patients about driving risks, as appropriate. See Chapter
1, Section 7.3 for more information about patient education regarding medications. See
also Voas, DuPont, Shea, and Talpins (2012) for a discussion of issues related to per se
laws and prescription medications.

Drug testing of fatally injured drivers: Driver drug use is not reported in all fatal
crashes. Moreover, laboratories are inconsistent with drugs they test, results they report,
and the thresholds for determining a positive test result. To better understand and track
the drug-impaired driving problem in the United States, improved data and data
collection on drug-impaired drivers is needed. Logan et al. (2013) describe minimum
recommendations for toxicological investigation of fatal motor vehicle crashes.

Public support: There is strong approval among the general public for laws that prohibit
drug-impaired driving. A 2013 survey by the AAA Foundation for Traffic Safety found
that 80% of drivers support per se laws for marijuana (AAA Foundation, 2014).
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7.3 Education Regarding Medications

Effectiveness: X Cost: Unknown | Use: Unknown Time: Long

Some medications prescribed by a doctor can pose a risk for drivers. It is important that
physicians, pharmacists, and patients receive information about the potential risk of motor
vehicle crashes associated with certain medications. Perhaps the simplest way to achieve this
would be through clear warning labels on packages. The European Union has developed a
warning label system as part of the DRUID program (Driving Under the Influence of Drugs,
Alcohol and Medicines). The system has four categories:

e 0. No warning.

e |. Be careful: Read the patient leaflet carefully before driving.

e |l. Be very careful: Seek advice from a physician or pharmacist before driving.

e |I1. Danger — Do not drive: Seek medical advice before driving again.
Entire classes of drugs may be classified in a particular category. For example, all hypnotic drugs
are classified as category I11. The system also includes a pictogram on the medication packaging
warning the patient not to drive when taking the medication. Any labeling scheme in the United
States would need to be systematic. Presently, labeling is inconsistent and dependent on the
individual pharmacy/pharmacist.

The International Council on Alcohol, Drugs, and Traffic Safety has developed a categorization
system for medicinal drugs that can affect driving performance (ICADTS, 2007). The list was
intended for physicians and pharmacists so they could better identify medications that could
impair driving skills and look for safer alternatives when possible. In 2008 and 2009, NHTSA
convened an expert panel to develop a list of medications (or classes of medications) that may be
“safe” for driving; however, the panel found inadequate information about specific medications
to develop such a list (Kay & Logan, 2011).

The effects of medications on driving are a particular concern with older drivers. Nearly 70% of
people 55 and older use at least one prescription medication that could potentially impair driving
(MacLennan, Owsley, Rue, & McGwin, 2009). In addition, research shows that older drivers
taking three or more impairing medications are 87% more likely to be involved in a crash
(LeRoy & Morse, 2008).

For reviews on medications and road safety, see de Gier (2006) and Vandrevala, Helman,
Turner, and Stone (2010).

Use and Effectiveness: There is little information available on how frequently this
countermeasure is used in the United States, or how effective it has been in raising awareness,
increasing knowledge, or changing behavior. NHTSA has worked with Walgreens, the country's
largest drugstore chain, to develop a curriculum for pharmacists on medication-impaired driving.
The curriculum includes modules that cover potentially driver-impairing prescription drugs, laws
relating to medication use and DUI, and the role of pharmacists in counseling patients regarding
medications and driving risk. A pilot test with 640 pharmacists showed the curriculum was
effective in increasing pharmacists’ knowledge of medication-related impaired driving (Lococo
& Tyree, 2007).
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Legrand, Boets, Meesman, and Verstraete (2012) tested several methods of training and
administering the DRUID system with pharmacists in Belgium. Following training, more
pharmacists reported being aware of the effects of medications on driving, and more pharmacists
talked with their patients about driving-related risks. The results were strongest among
pharmacists who had the DRUID system integrated into their existing computer software for
dispensing medications.

Studies with patients have been less encouraging. Smyth, Sheehan, and Siskind (2013)
conducted interviews with patients who were using medications that could influence their
driving. Half (49%) did not recall seeing the warning label on the medication. Instead, there was
a high level of confidence among patients that they could determine themselves whether it was
safe to drive. Monteiro, Huiskes, Van Dijk, Van Weert, & De Gier (2013) investigated the
effectiveness of pictograms in communicating the degree of driving risk associated with certain
medications. It was apparent that many patients failed to fully understand what was being
conveyed by pictograms, and often misjudged how risky it would be to drive while taking the
medication.

Costs: Targeted education to physicians and pharmacists (through drug categorization systems)
and to drivers (through warning labels) would be needed. The former would likely be the most
costly.

Time to implement: Targeted communications could require a year or more to plan, produce,
and distribute.
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2. Seat Belts and Child Restraints

Overview

Abundant research has shown that correctly using an appropriate child restraint or seat belt is the
single most effective way to save lives and reduce injuries in crashes. Lap and shoulder
combination seat belts, when used, reduce the risk of fatal injury to front-seat passenger car
occupants by 45% and the risk of moderate-to-critical injury by 50% (Kahane, 2000). For light-
truck occupants, seat belts reduce the risk of fatal injury by 60% and moderate-to-critical injury
by 65% (Kahane, 2000 ).

NHTSA estimates that correctly used child restraints are even more effective than seat belts in
reducing fatalities. Child restraints reduce fatalities by 71% for infants younger than 1 year old
and by 54% for children 1 to 4 years old in passenger cars. In light trucks, the fatality reductions
are 58% for infants and 59% for children 1 to 4 years old (NCSA, 1996). In addition, research
conducted by the Partners for Child Passenger Safety Program at the Children’s Hospital of
Philadelphia found that belt-positioning booster seats reduce the risk of injury to children 4 to 8
years in crashes by 45% when compared to the effectiveness of seat belts alone (Arbogast,
Jermakian, Kallan, & Durbin, 2009).

Trends. The challenge is to convince all passenger vehicle occupants to buckle up. Current data
show that observed seat belt use nationwide was 87% in 2014 for adult drivers and right-front
seat passengers (Pickrell & Choi, 2015). Seat belt use was over 90% in 19 States with 4 States
achieving belt use rates higher than 95% (Alabama, 97.3%; California, 97.4%; Georgia, 95.5%;
and Oregon, 98.2%). However, seat belt use was less than 75% in 5 States (Massachusetts,
74.8%; Mississippi, 74.4%; Montana, 74.0%; New Hampshire, 73.0%, and South Dakota,
68.7%) and one U.S. Territory (American Samoa, 74.9%) (Chen, 2014). Nationally, seat belt use
has increased dramatically since seat belt use laws went into effect in the early 1980s. With the
exception of 2011, the National seat belt use rate has been steadily increasing since at least 1995.

U.S. Driver and Front Seat Passenger Seat Belt
Use Rates: 1995 - 2013
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In general, overall restraint use for children is higher than what is demonstrated in the adult
population, particularly among the youngest children. In 2013, the observed restraint use for
children less than 13 years old was 91% (ranging from 98% for children younger than 1 to 89%
for children 8 to 12) (Pickrell & Choi, 2014).

Restraint Use Rates for Children* by Age, 2013
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*Restraint use rates do not indicate correct use.
Source: Pickrell and Choi (2014)

However, restraint use for children is more complicated than simply “restrained versus
unrestrained.” In addition to overall restraint use, it is also important to consider correct restraint
use. In March 2011, NHTSA and the American Academy of Pediatrics strengthened their child
restraint guidelines. The current recommendations include keeping children rear-facing until the
rear-facing capabilities of the car seat are out grown (with the American Academy of Pediatrics
specifying rear-facing until a minimum of 2 years old), then forward-facing with a harness until
the harness is out grown by height or weight, and then booster seat use until the seat belt fits
properly on its own (Durbin, Committee on Injury, Violence, and Poison Prevention, 2011;
NHTSA, 2014b).

The 2013 National Survey of the Use of Booster Seats (Pickrell & Choi, 2014) details the
recommendations and observed restraint use for children under 1, 1to 3,4 to 7, and 8 to 12.
Since 2011, there have been some improvements in the proportion of children riding optimally
restrained. The proportion of children 1 to 3 riding in rear-facing child restraints increased from
7% in 2010 to 10% in 2013, and only 9% of children 1 to 3 were prematurely riding in booster
seats, a decrease from 12% in 2011. Restraint use does vary by race and ethnicity. Across all
ages, non-Hispanic White children had the highest restraint use (age birth to 12 months, 100%; 1
to 3, 99%, 4 to 7, 96%; 8 to 12, 95%) and non-Hispanic Black children had the lowest (age birth
to 12 months, 96% [tied with Hispanic children]; 1 to 3, 85%, 4 to 7, 78%; 8 to 12, 69%).
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Despite high observed belt use rates, many unrestrained people die in crashes each year. In 2013,
21,132 passenger vehicle occupants were Killed in crashes (NCSA, 2015). Of these, 49% were
known to be unrestrained. In 2013, 437 children under 13 were killed as passengers in motor
vehicle crashes, 38% of which were unrestrained (FARS data).

History of Occupant Restraint Laws. All new passenger cars had some form of seat belts
beginning with lap belts in 1964, shoulder belts in 1968, and integrated lap and shoulder belts in
1974 (ACTS, 2001). However, few occupants used the belts. The first widespread survey
completed in 19 cities in 1982, observed 11% belt use for drivers and front-seat passengers
(Williams & Wells, 2004). This survey became the benchmark for tracking belt use nationally.

New York enacted the first belt use law in 1984 with other States soon following. Evaluations of
the first seat belt laws found that seat belt use increased following implementation of the law
from baseline levels of about 15% to 20% to post-law use rates of about 50% (Nichols &
Ledingham, 2008). As of July 2014, all States except New Hampshire require adult passenger
vehicle drivers and front seat occupants to wear seat belts and 28 States also require seat belts for
all rear seat passengers (GHSA, 2014a; IIHS, 2014).

Between 1978 and 1985, every State and the District of Columbia passed laws requiring child
restraints for young child passengers (Kahane, 1986), and most of these laws have since been
amended and strengthened to include more children and to close loopholes and exemptions. Still,
great variation exists on the requirements and ages covered by State child restraint laws. See
IHS (2014) and GHSA (2014b) for a summary of State law requirements.

For more information on the history of belt systems, belt use laws, enforcement programs, and
belt use trends, see ACTS (2001), Solomon et al. (2004), Milano, Mclinturff, and Nichols (2004),
NCHRP (2004), NHTSA (2001, 2003b), Williams and Wells (2004), and Hedlund, Gilbert,
Ledingham, and Preusser (2008).

Strategies to Improve the Safety of Passenger Vehicle Occupants

The most effective strategy for achieving and maintaining restraint use at acceptable levels is
well publicized high visibility enforcement of strong occupant restraint use laws. The
effectiveness of high visibility enforcement has been documented repeatedly in the United States
and abroad. The strategy’s three components — laws, enforcement, and publicity — cannot be
separated: effectiveness decreases if any one of the components is weak or missing (Nichols &
Ledingham, 2008; Tison & Williams, 2010).

These high visibility, short-duration seat belt law enforcement programs, often called STEPs
(Selective Traffic Enforcement Programs), “STEP waves,” or “blitzes,” were demonstrated in
individual communities in the late 1980s. North Carolina’s Click It or Ticket program took this
model statewide beginning in 1993 and raised the use rate above 80% (Williams & Wells, 2004).
The Click It or Ticket model expanded nationwide in 2003 (Solomon, Compton, & Preusser,
2004) and belt use increased in almost all States from 2000-2006, in part due to the Click It or
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Ticket seatbelt enforcement programs (Tison & Williams, 2010). Since then, most States have
continued to increase or maintain their seat belt use rates (Chen, 2014).

Other strategies have been implemented to increase the correct use of child restraints. Child
restraint misuse is an issue that has been a concern for many years. In reaction to the high levels
of child restraint misuse and incompatibility issues between seat belts and child restraints, a
concept of standardized child restraint installation, initially called ISOFIX, was completed as an
international standard in 1999 (Klinich, Manary, & Weber, 2012). The intent of ISOFIX, later
renamed as LATCH (Lower Anchors and Tethers for Children) as implemented in the United
States, was to provide a simpler way to install child restraints and reduce misuse using special
attachments that fasten to anchors built into the vehicle. LATCH consists of two components in
the vehicle — the lower anchors and the top tether anchors — with complimentary connectors on
the child restraint. However, even with LATCH, misuse remains a problem. A 2011
observational study found that fewer than 50% of forward-facing child restraints were installed
using the top tether, an important component of the LATCH system (Jermakian & Wells, 2011).

The National Child Restraint Use Special Study found 5 common child restraint use errors
including using the wrong harness slot, positioning the harness retainer clip incorrectly, failing to
correctly tighten the harness strap, installing the seat too loosely, and improperly positioning the
lap belt on a child using a booster seat (NHTSA, 2012).

In order to combat this misuse, programs have been implemented to provide parents and other
caregivers with “hands-on” assistance with the installation and use of child restraints. The
NHTSA Standardized Child Passenger Safety Training Course, complemented by the Safe Kids
national certification process, developed and implemented a system to train safety professionals
and other interested parties in the fundamentals of correctly choosing and installing the proper
car seat for child passengers. Individuals who successfully completed the course are certified to
educate the public in using child restraints properly and provide caregivers with this “hands-on”
assistance (Womack, De La Zerda, Block, & Guzzetta, 2005). As of December 2013, there were
35,953 certified CPS technicians and instructors (Safe Kids Worldwide, 2013).

Child passenger safety inspection stations are places or events where parents and caregivers can
receive assistance from certified CPS technicians, and are popular services provided by a variety
of local CPS programs. Child passenger safety inspection stations are commonly housed at
public health departments, fire departments, law enforcement agencies, healthcare organizations,
family and social services departments, and other organizations that serve the community.
Guidebooks are available on how local programs can set up and operate a mobile CPS clinic or
permanent inspection station (NHTSA, 2003a). Seat belt and child restraint use may also be
affected by vehicle design features such as the comfort and convenience of belt systems, and by
lights, buzzers or gear shift interlocks to remind occupants to buckle up (NHTSA, 2003b; Van
Houten, Malenfant, Reagan, Sifrit, & Compton, 2009). These vehicular countermeasures are not
included in this guide because SHSOs have little or no authority or responsibility for them.
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Resources

The agencies and organizations listed below can provide more information on seat belt use and
child passenger safety, and links to numerous other resources.

Seat Belts and Child Passenger Safety

National Highway Traffic Safety Administration:
0 Occupant Protection - www.nhtsa.gov/Driving+Safety/Occupant+Protection
o Parents Central - www.safercar.gov/parents/index.htm
0 Research and Evaluation - www.nhtsa.gov/Driving+Safety/Research+&+Evaluation
0 Behavioral Safety Research Reports -
ntlsearch.bts.gov/repository/ntlc/nhtsa/index.shtm
Centers for Disease Control and Prevention, Injury Prevention & Control: Motor Vehicle
Safety: www.cdc.gov/Motorvehiclesafety/index.html
Governors Highway Safety Association:
www.ghsa.org/html/issues/occprotection/index.htmi
Insurance Institute for Highway Safety:
o Safety Belt Use - www.iihs.org/iihs/topics/t/safety-belts/topicoverview
o Children - www.iihs.org/iihs/topics/t/child-safety/topicoverview
National Safety Council:
0 Seat Belts - www.nsc.org/safety _road/DriverSafety/Pages/SeatBelts.aspx
0 Child Safety Seats & Boosters -
www.nsc.org/safety road/DriverSafety/Pages/ChildPassengerSafety.aspx
AAA:
O Seat Belts - http://exchange.aaa.com/safety/roadway-safety/safety-belts/
o Child Passenger Safety - http://exchange.aaa.com/safety/child-safety/
AAA Foundation for Traffic Safety: www.aaafoundation.org

Child Passenger Safety

American Academy of Pediatrics, Annual Car Seat information For Families guide:
www.healthychildren.org/English/safety-prevention/on-the-go/Pages/Car-Safety Seats-
Information-for-Families.aspx

Automotive Safety Program, Riley Hospital for Children: www.preventinjury.org
Center for Injury Research and Prevention, The Children’s Hospital of Philadelphia:
www.research.chop.edu/programs/injury/

Safe Ride News Publications: www.saferidenews.com

SafetyBeltSafe U.S.A.: www.carseat.org

University of Michigan Transportation Research Institute: www.cpsbestpractice.org

Key terms

Primary enforcement: laws that permit child passenger safety law and seat belt use law
violators to be stopped and cited by a law enforcement officer independently of any other
traffic violation.

Secondary enforcement: laws that permit child passenger safety law and seat belt use law
violators to be cited only after they have been stopped for some other traffic violation.
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Countermeasures That Work

Countermeasures to increase seat belt use are listed below and discussed individually in this
chapter. The table is intended to give a rough estimate of each countermeasure’s effectiveness,
cost, use, and time required for implementation. The terms used are described below.
Effectiveness, cost, and time to implement can vary substantially from State to State and
community to community. Costs for many countermeasures are difficult to measure, so the
summary terms are very approximate. See each countermeasure discussion for more information
on each item.

Countermeasures Targeting Adults

1. Seat Belt Use Laws

Countermeasure Effectiveness Cost Use Time
1.1 State primary enforcement seat belt use % % % % % .

laws $ Medium | Short
1.2 Local primary enforcement seat belt use % % % % $ Low Short
laws

1.3 Increased seat belt use law penalties * % Kk Kkt $ Low Short

TEffectiveness has been demonstrated for increased fines but has not yet been demonstrated for driver's
license points.

2. Seat Belt Law Enforcement

Countermeasure Effectiveness Cost Use Time
2.1 Short term, high visibility seat belt law * % % % % $5$ Medium! | Medium
enforcement

2.2 Combined §eat 'belt and alcohol * % % % $5$ Unknown | Medium
enforcement, nighttime

2.3 Sustained enforcement * % Varies Unknown | Varies

TUsed in many jurisdictions but often only once or twice each year

3. Communications and Outreach

Countermeasure Effectiveness Cost Use Time
3.1 Supporting enforcement % % %k k Kk Varies Medium Medium
3.2 Strategies for low-belt-use groups L0.0. 0. d Unknown | Unknown | Medium

"For programs supporting enforcement
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Countermeasures Targeting Children and Youth

4. Child/Youth Occupant Restraint Laws

Seat Belts and Child Restraints

Countermeasure Effectiveness Cost Use Time
4.1 Strengthening child/youth occupant :
restraint laws * % % k X $ High Short
5. Child Restraint/Booster Seat Law Enforcement
Countermeasure Effectiveness Cost Use Time
5.1 Short high-visibility CR law enforcement * % %k k% $$$ Medium' | Medium
TUsed in many jurisdictions but often only once or twice each year
6. Communications and Outreach
Countermeasure Effectiveness Cost Use Time
6.1 Strategies for older children * % Varies Unknown | Medium
6.2 Strategies for child restraint and booster yae Varies Unknown | Medium
seat use
T For stand-alone programs not supporting enforcement
7. Other Strategies
Countermeasure Effectiveness Cost Use Time
7.1 School programs * % % Varies Unknown | Varies
7.2 Inspection stations * % $$ High Short

Effectiveness:

% % % % % - Demonstrated to be effective by several high-quality evaluations with

consistent results

% % % k- Demonstrated to be effective in certain situations
% % % - Likely to be effective based on balance of evidence from high-quality evaluations

or other sources

% % - Effectiveness still undetermined; different methods of implementing this

countermeasure produce different results

% - Limited or no high-quality evaluation evidence

Effectiveness is measured by increases in observed occupant restraint use and decreases in motor
vehicle occupant crash injuries. See individual countermeasure descriptions for information on
effectiveness size and how effectiveness is measured.

Cost to implement:
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$$$: requires extensive new facilities, staff, equipment, or publicity, or makes heavy
demands on current resources

$$: requires some additional staff time, equipment, and/or facilities

$: can be implemented with current staff, perhaps with training; limited costs for equipment
or facilities

These estimates do not include the costs of enacting legislation or establishing policies.

Use:
High: more than two-thirds of the States, or a substantial majority of communities
Medium: between one-third and two-thirds of States or communities
Low: fewer than one-third of the States or communities
Unknown: data not available

Time to implement:
Long: more than one year
Medium: more than three months but less than one year
Short: three months or less
These estimates do not include the time required to enact legislation or establish policies.
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Countermeasures Targeting Adults

1. Seat Belt Use Laws

1.1 State Primary Enforcement Seat Belt Use Laws

Effectiveness: % % %k %k % Cost: $ Use: Medium Time: Short

Primary enforcement seat belt use laws permit law enforcement officers to stop and cite a
violator independent of any other traffic violation. Secondary enforcement laws allow law
enforcement officers to cite violators only after they first have been stopped for some other
traffic violation.

Use: As of August 2014, 33 States and the District of Columbia had primary belt use laws, 16
States had secondary enforcement laws, and New Hampshire had no belt use law applicable to
adults (GHSA, 2014a; IIHS, 2014). However, some States only have primary enforcement for
certain occupants (for instance drivers or people older than a specified age) and secondary
enforcement for other occupants (for example, North Carolina’s seat belt law is primary for
drivers and front seat passengers 16 and older but secondary for rear seat passengers 16 and
older).

Effectiveness: In 2014, belt use averaged 90% in the 33 States and District of Columbia with
primary belt laws and 79% in States with weaker enforcement laws (Pickrell & Choi, 2015).
Nichols, Tippetts, et al. (2010) examined the relationship between the type of seat belt law
enforcement and seat belt use between 1997 and 2008. Compared with secondary laws, primary
laws were associated with a higher observed seat belt use (10 to 12% higher) and higher seat belt
use among front-seat occupants killed in crashes (9% higher) (NHTSA, 2014b).

The Centers for Disease Control and Prevention’s systematic review of 13 high-quality studies
(Shults, Nichols, Dinh-Zarr, Sleet, & Elder, 2004) found that primary laws increase belt use by
about 14 percentage points and reduce occupant fatalities by about 8% compared to secondary
laws. Similarly, Nichols, Tippetts, Fell, Eichelberger, and Haseltime (2014) found that primary
enforcement laws were associated with a 9- to 10-percentage-point increase in belt use. In
another study, Farmer and Williams (2005) found that passenger vehicle driver death rates
dropped by 7% when States changed from secondary to primary enforcement.

Research has provided strong support that changing from secondary to primary enforcement seat
belt laws increases occupant seat belt use during the nighttime hours as well as the daytime hours
(Chaudhary, Tison, & Casanova, 2010; Masten, 2007). Chaudhary et al. (2010) evaluated the
effects of Maine's change from secondary to primary enforcement of their seat belt law.
Observational surveys conducted over an 18-month period after this change went into effect
measured increases in seat belt use from 77% to 84% during the daytime and from 69% to 81%
at night.

Hedlund et al. (2008) studied the effects of primary law changes on seat belt use and occupant
fatalities in Michigan, New Jersey, Washington, Delaware, Illinois, and Tennessee. Strong
evidence was found that primary seat belt laws increase seat belt use. Furthermore, statistically
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significant decreases in the number of front-seat passenger vehicle occupant fatalities were found
in Michigan and Washington and the decrease in New Jersey was marginally significant. The
lack of significant effects on fatalities in Illinois and Tennessee, as well as a marginal increase in
Delaware, was attributed in part to the short amount of time since the implementation of the
primary provisions in these States as well as the small number of fatalities in Delaware.

Costs: Once legislation has been enacted to upgrade a secondary law to primary, the costs are to
publicize the change and enforce the new law. Publicity costs to inform the public of the law
change should be low because the media will cover the law change extensively. Law
enforcement can adapt its secondary law enforcement strategies for use under the primary law or
may be able to use new strategies permitted by the primary law. States wishing to increase
enforcement and publicity to magnify the effect of the law change will incur additional costs (see
Chapter 2, Section 2.1).

Time to implement: A primary belt use law can be implemented as soon as the law is enacted
unless it has a delayed effective date.

Other issues:

e Partial coverage seat belt laws: Most State belt use laws cover passengers over a
specified age and are designed to work in combination with child passenger safety laws
covering younger passengers. However, belt use laws do not cover adult rear seat
passengers in 23 States (GHSA, 2014a; I1IHS, 2014). Most States’ laws exempt some
vehicles, such as those designed for more than 10 passengers, taxis, postal delivery
vehicles, farm vehicles, pickup trucks, or vehicles not required to have seat belts
(Glassbrenner, 2005). Some States exempt passengers for specified medical or physical
reasons (Glassbrenner, 2005). A good belt use law should be comprehensive, covering all
seating positions equipped with a seat belt in all passenger vehicles (ACTS, 2001,
NCUTLO, 2004; NHTSA, 2003b). Such a law sends a clear and consistent message to
the public.

e Opposition to primary seat belt laws: Opponents of primary seat belt use laws claim
that primary laws impinge on individual rights and provide opportunities for law
enforcement to harass minority groups. Studies in several States have found that minority
groups were ticketed at similar or lower rates than others after a primary law was
implemented (Shults et al., 2004; Tison, Williams, Chaudhary, & Nichols, 2011). When
Michigan changed from a secondary to a primary law, harassment complaints were very
uncommon both before and after the law change. The proportion of seat belt use citations
issued to minority groups decreased under the primary law. In a telephone survey, the
vast majority of people who actually received seat belt citations did not feel that they
were singled out on the basis of race, age, or gender. However, some minorities and
young drivers reported perceptions of harassment (Eby, Kostyniuk, Molnar, Vivoda, &
Miller, 2004).

e Effect on low-seat-belt-use groups: Studies in States that changed their law from
secondary to primary show that belt use increased across a broad range of drivers and
passengers. In some States, belt use increased more for low-belt-use groups, including
Hispanics, African-Americans, and impaired drivers, than for all occupants (Shults et al.,
2004).
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1.2 Local Primary Enforcement Seat Belt Use Laws and Ordinances

Effectiveness: * % k% Cost: $ Use: Low Time: Short

In some States with secondary enforcement belt use laws, individual communities have enacted
and enforced community-wide primary laws or ordinances. These laws differ from statewide
laws only in that they are enacted, publicized, and enforced locally.

Use: No data is available on how many communities have primary laws.

Effectiveness: The available evidence suggests that local primary belt laws increase belt use
(Lucke et al. 2004)

St. Louis County, Missouri, implemented a primary seat belt use ordinance in March 2007.
Following implementation of this ordinance, the St. Louis County Police Department conducted
an intense high visibility enforcement campaign, accompanied by publicity in the form of
variable message boards and permanent road signs, along an 8-mile corridor on State Highway
21. Observational surveys were conducted along the Highway 21 corridor and a control site prior
to the start of the enforcement and immediately after its conclusion. The observational surveys
measured an increase in belt use from 83% to 88% along the Highway 21 corridor and a small,
59% to 57% decrease in belt use along the control corridor (Nichols, Solomon, Chaffe, &
Preusser, 2010).

Costs: As with a statewide law, the costs are for publicity and enforcement. Both must be
directed to the community itself.

Time to implement: As with a statewide law, a local law can be implemented as soon as it is
enacted. The law’s debate and passage likely will generate initial publicity.

Other issues: See the discussion under Chapter 2, Section 1.1, Primary Enforcement Belt Use
Laws.
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1.3 Increased Belt Use Law Penalties: Fines and Driver’s License Points

Effectiveness: L 0. 0.6 .4 Cost: $ Use: Low Time: Short

"Effectiveness has been demonstrated for increased fines but has not yet been demonstrated for driver's
license points

Penalties for most belt use law violations are low. As of August 2014, a violation resulted in a
typical fine of $25 or more in all but 15 States (IIHS, 2014). Low fines may not convince
nonusers to buckle up and may also send a message that belt use laws are not taken seriously.

Most States penalize serious traffic law violations by assessing demerit points against a driver’s
license. Drivers lose their licenses if they accumulate more than a specified number of points
within a specified period of time.

Use: As of August 2014, 12 primary law States and 3 secondary law States had maximum fines
of $30 or more for at least some occupants (1IHS, 2014). As of March 2009, 3 jurisdictions, the
District of Columbia, Georgia, and New Mexico, assessed driver license points for all seat belt

law violations (Decina, Hall, & Lococo, 2010).

Effectiveness: The effect of driver’s license points on belt use has not been evaluated. Houston
and Richardson (2006) studied the effects of belt law type (primary or secondary), fine level, and
coverage (front seat only or front and rear seats) using belt use data from 1991 to 2001. They
found that primary belt laws and higher fines increase belt use.

Nichols, Tippetts, et al. (2010 and 2014) examined the relationship between seat belt violation
fine and belt use and found that increasing fines was associated with increased belt use.
Increasing a State’s fine from $25 to $60 was associated with an increase of 3% to 4% in both
observed belt use and belt use among front-seat occupants killed in crashes. Similarly, increasing
the fine from $25 to $100 was associated with an increase of 6% to 7%.

Costs: The direct costs associated with increasing fine levels or assessing driver’s license points
are minimal.

Time to implement: Both measures can be implemented as soon as they are publicized and
appropriate changes are made to the motor vehicle records systems.

Other issues:

e Balance: If penalties are excessively low, then they may have little effect. If they are
excessively high, then law enforcement officers may be reluctant to issue citations and
judges may be reluctant to impose them. States should choose penalty levels that strike an
appropriate balance.

e Penalty levels are part of a system: Penalty levels are part of the complete system of
well-publicized enforcement of strong belt use laws. Appropriate penalty levels help
make strong laws. But without effective enforcement, judicial support, and good
publicity, increased penalties may have little effect.
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2. Seat Belt Law Enforcement

2.1 Short-Term, High Visibility Seat Belt Law Enforcement

Effectiveness: X % % % % Cost: $$3 Use: Medium' Time: Medium
"Used in many jurisdictions but often only once or twice each year

The most common high visibility belt law enforcement method consists of short (typically
lasting for two weeks), intense, highly publicized periods of increased belt law enforcement,
frequently using checkpoints (in States where checkpoints are permitted), saturation patrols, or
enforcement zones. These periods sometimes are called STEP waves (Selective Traffic
Enforcement Programs) or blitzes. The method was developed in Canada in the 1980s (Boase,
Jonah, & Dawson, 2004) and demonstrated in several United States communities (Williams &
Wells, 2004). It was implemented statewide in North Carolina in 1993 using the Click It or
Ticket slogan (Reinfurt, 2004), and subsequently adopted in other States under different names
and sponsors (Solomon et al., 2004). NHTSA’s Click It or Ticket high visibility enforcement
model is described in detail in Solomon, Chaudhary, and Cosgrove (2003) and Solomon, Chaffe,
and Cosgrove (2007).

All high visibility enforcement programs include communications and outreach strategies that
use some combination of earned media (news stories) and paid advertising. Communications and
outreach can be conducted at local, State, regional, or national levels.

Use: Most States currently conduct short-term, high visibility belt law enforcement programs in
May of each year as part of national seat belt mobilizations (Hinch, Solomon, & Tison, 2014).
Some States also conduct seat belt mobilizations in November. NHTSA has supported these
campaigns. More than 10,000 law enforcement agencies took part in the May 2012 campaign
(Hinch et al., 2014). See Milano et al. (2004) for a detailed account of the history and evolution
of the national campaigns.

Effectiveness: Hedlund et al. (2008) compared 16 States with high seat belt rates and 15 States
with low seat belt rates. The single most important difference between the two groups was the
level of enforcement, rather than demographic characteristics or the amount spent on media.
High-belt-use States issued twice as many citations per capita during their Click It or Ticket
campaigns as low-belt-use States. Similarly, Hinch et al. (2014) found that law enforcement in
primary belt use law States issued more seat belt citations in the 2012 campaign than did law
enforcement in secondary belt use law States.

CDC'’s systematic review of 15 high-quality studies (Dinh-Zarr et al., 2001; Shults et al., 2004)
found that short-term, high visibility enforcement programs increased belt use by about 16
percentage points, with greater gains when pre-program belt use was lower. Because many of the
studies were conducted when belt use rates were considerably lower than at present, new
programs likely will not have as large an effect. Following the enforcement program, belt use
often dropped by about 6 percentage points demonstrating the ratchet effect typical of these
programs (belt use increases during and immediately after the program and then decreases
somewhat, but remains at a level higher than the pre-program belt use).
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The May 2002 Click It or Ticket campaign evaluation demonstrated the effect of different media
strategies. Belt use increased by 8.6 percentage points across 10 States that used paid advertising
extensively in their campaigns. Belt use increased by 2.7 percentage points across 4 States that
used limited paid advertising and increased by only 0.5 percentage points across 4 States that
used no paid advertising (Solomon, Ulmer, & Preusser, 2002). Milano et al. (2004) summarize
an extensive amount of information from national telephone surveys conducted in conjunction
with each national campaign from 1997 through 2003.

The 2012 Click It or Ticket campaign used extensive paid advertising ($8 million nationally and
$12 million in individual States). National belt use following the campaign increased to 86%
from 84% in 2011 (Hinch et al., 2014).

Since 2002 there has been a history of using extensive paid advertising both nationally and
within States to support the Click it or Ticket campaign with clear enforcement images and
messages. National belt use has increased significantly since then (from 75% in 2002 to 87% in
2014).

Costs: High visibility enforcement campaigns are expensive. They require extensive time from
State highway safety office and media staff and often from consultants to develop, produce, and
distribute publicity and time from law enforcement officers to conduct the enforcement. Paid
advertising increases a campaign’s effectiveness, but can be quite expensive. In the average
State, paid advertising costs were nearly $350,000 for the 2007 campaign (Solomon, Preusser, et
al., 2009). More recently, the 2012 Click It or Ticket campaign used extensive paid advertising
($8 million nationally and $12 million in individual States).

Time to implement: A high visibility enforcement program (including media) requires 4 to 6
months to plan and implement.

Other issues:

e Effects in primary and secondary belt law States: High visibility enforcement
campaigns are effective in both primary and secondary law States. NHTSA’s 2003
evaluation found that belt use increased by 4.6 percentage points across the primary law
States and by 6.6 percentage points across the secondary law States with the primary law
States having had higher use rates before the campaigns (Solomon et al., 2003).
NHTSA'’s evaluation of the 2004 Click It or Ticket campaign found that the campaign
increased belt use in 25 secondary jurisdictions by an average of 3.7 percentage points.
Belt use decreased in the remaining 5 jurisdictions by an average of 2.3 percentage points
(Solomon et al., 2007).

e Effects on low-belt-use groups: CDC’s systematic review observed that short-term, high
visibility enforcement campaigns increased belt use more among traditionally lower-belt-
use groups, including young drivers, rural drivers, males, African-Americans, and
Hispanics (Shults et al., 2004). See Chapter 2, Section 3.2 for further discussion on
strategies to reach low-belt-use groups.
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2.2 Combined Seat Belt and Alcohol Enforcement, Nighttime

Effectiveness: X X % % Cost: $$$ Use: Low Time: Medium

Short-term, high visibility seat belt law enforcement programs (Chapter 2, Section 2.1) require
substantial funding and law enforcement resources. In addition, a number of States have
experienced smaller gains in seat belt use associated with enforcement campaigns after
conducting them for several years (Nichols & Ledingham, 2008). These programs also have been
conducted almost exclusively during the daylight hours, and the available data suggest that belt
use is lower at night (Chaudhary, Alonge, & Preusser, 2005; Hedlund et al., 2004; Nichols &
Ledingham, 2008).

According to 2013 FARS data, almost two-thirds (62%) of passenger vehicle occupants killed in
crashes between 9 p.m. and 6 a.m. were unrestrained (FARS data). In contrast, 40% of fatally
injured passenger vehicle occupants in daytime crashes were unrestrained (FARS data).
Furthermore, according to FARS data for the 10-year period from 2004 to 2013, nighttime seat
belt use was on average 18 percentage points lower than daytime belt use (FARS data).

Available data and program evaluations suggest that more emphasis on seat belt enforcement
during the late-night hours and in conjunction with alcohol laws can provide additional gains in
seat belt use and injury reduction (Nichols & Ledingham, 2008). Retaining the short-term, high-
intensity enforcement model but including other traffic safety issues such as impaired driving
(DWI) and excessive speed, can be effective since the same drivers tend to drink, speed, and not
buckle up. In particular, combined DWI and belt law checkpoints, saturation patrols, or
enforcement zone operations can be conducted at night, when belt use is lower, DWI higher, and
crash risk greater than during the day. Using night-vision technology, where permitted, or other
light enhancing technologies can assist with nighttime enforcement. The first demonstration of
this strategy took place in 2004 in Reading, Pennsylvania (Chaudhary et al., 2005). See Chapter
1, Section 2.5 “Integrated Enforcement” for further discussion on combined seat belt and alcohol
enforcement.

Use: There is little information available on how frequently the multifocused high visibility
enforcement strategy is used. One demonstration of a nighttime program in Pennsylvania was
conducted in 2004 (Chaudhary et al., 2005), another demonstration program involving three
North Carolina communities was conducted in 2007 (Solomon, Chaffe, & Preusser, 2009), and
Washington State conducted a two-year statewide high visibility nighttime seat belt enforcement
program from May 2007 through May 2009 (Thomas, Blomberg, & Van Dyk, 2010).

Effectiveness: A 2004 nighttime high visibility belt enforcement program in Reading,
Pennsylvania, increased nighttime front-seat-occupant belt use by 6 percentage points, from 50%
to 56%. Daytime belt use increased by 3 percentage points, from 56% to 59% (Chaudhary et al.,
2005).

A 2007 evaluation of three high visibility enforcement demonstration programs designed to
improve nighttime seat belt use in three communities — two in North Carolina with a primary seat
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belt law and one in West Virginia with a secondary law -- concluded that nighttime high-
visibility seat belt law enforcement programs can be effective for increasing nighttime belt use.
Furthermore, roadside breath tests used to collect BAC measures in one North Carolina
community indicated that the program also decreased drinking and driving (Solomon, Chaffe, et
al., 2009).

An evaluation of the first year of the Washington nighttime seat belt enforcement program found
that the program, which used a combination of high visibility enforcement and both paid and
earned media, has contributed to an increase in observed nighttime belt use (from 94.6% to
95.7%) without a decrease in daytime belt use. The program also looked at the characteristics of
observed drivers (through self-report, driving, and criminal records). While impossible to
summarize all their findings, it is clear that there are notable differences between unrestrained
and restrained drivers by time of day. For example, unrestrained nighttime drivers were 2.7 times
more likely than restrained daytime drivers to have had a felony arrest and 3.0 times more likely
to have had an alcohol citation. The program continued through May 2009 (Thomas, Blomberg,
& Van Dyk, 2010).

Costs: The costs of combined high visibility enforcement programs are similar to and probably
somewhat greater than the costs of programs directed exclusively at belt law violators (Chapter
2, Section 2.1). Publicity must be directed at different offenses in turn, and law enforcement
officers must have the training and equipment to address different offenses. Nighttime programs
may entail somewhat higher costs if new night-vision technology is used.

Time to implement: Combined or nighttime high visibility enforcement programs require 4 to 6
months to plan and implement.
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2.3 Sustained Enforcement

Effectiveness: X % % Cost: Varies Use: Unknown Time: Varies

Some jurisdictions, including California, Oregon, and Washington, enforce their belt use laws
vigorously as part of customary traffic enforcement activities.

Use: The extent of vigorous sustained belt law enforcement, with or without extensive publicity,
is unknown.

Effectiveness: There are few studies of the effectiveness of sustained enforcement (Hedlund,
Preusser, & Shults, 2004). California, Oregon, and Washington, States that are reported to use
sustained enforcement, have recorded statewide belt use well above national belt use rates since
2002 (California: 91 to 97%; Oregon: 88 to 98%; Washington: 93 to 98%) (Chen, 2014).

Nichols and Ledingham (2008) conducted a review of the impact of enforcement, as well as
legislation and sanctions, on seat belt use over the past two decades and concluded that sustained
enforcement (implemented as a component of regular patrols or as special patrols) is as effective
as “blitz” enforcement (short-term, high visibility enforcement) and unlike blitz campaigns, is
not usually associated with abrupt drops in belt use after program completion.

Costs: Sustained enforcement may require funds for publicity. As with short-term, high-
visibility enforcement programs, publicity costs will depend on the mix of earned and paid
media.

Time to implement: Sustained enforcement by law enforcement officers can be implemented
immediately. Extensive publicity will take three or four months to plan and implement initially,
but this time will decrease once the program has been implemented for some period of time.
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3. Communications and Outreach

3.1 Communications and Outreach Supporting Enforcement

Effectiveness: X X % % % Cost: Varies Use: Medium Time: Medium

Effective, high visibility communications and outreach are an essential part of successful seat
belt law high visibility enforcement programs (Solomon et al., 2003). Paid advertising can be a
critical part of the media strategy. Paid advertising brings with it the ability to control message
content, timing, placement, and repetition (Milano et al., 2004).

Use: All high visibility enforcement programs include communications and outreach strategies
that use some combination of earned media (news stories) and paid advertising. Communications
and outreach can be conducted at local, State, regional, or national levels.

Effectiveness: The May 2002 Click It or Ticket campaign evaluation demonstrated the effect of
different media strategies. Belt use increased by 8.6 percentage points across 10 States that used
paid advertising extensively in their campaigns. Belt use increased by 2.7 percentage points
across 4 States that used limited paid advertising and increased by only 0.5 percentage points
across 4 States that used no paid advertising (Solomon et al., 2002). Milano et al. (2004)
summarize an extensive amount of information from national telephone surveys conducted in
conjunction with each national campaign from 1997 through 2003.

Costs: Paid advertising can be expensive. In the average State, paid advertising costs were nearly
$350,000 for the 2007 campaign (Solomon, Preusser, et al., 2009).

Time to implement: An effective media campaign requires 4 to 6 months to plan and
implement.

Other Issues:

e Social media: NHTSA and some States have begun using social networking sites to
reach the general public with messages concerning seat belt use. Although sites such as
Facebook, Twitter, and YouTube can effectively and inexpensively reach large numbers
of people, there are no evaluations of seat belt use campaigns that use this approach.
Social media is unlikely to be effective as a stand-alone strategy; however, it may be a
useful approach when combined with other communications to support specific
campaigns. Additionally, because information shared via social media may travel
quickly, it is essential that States ensure the message they want to convey is accurate.
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3.2 Communications and Outreach Strategies for Low-Belt-Use Groups

Effectiveness: X X % % 1 Cost: Varies Use: Unknown Time: Medium

" For programs supporting enforcement

Nationally, seat belt use is at 87% (Pickrell & Choi, 2015), with 41 States and the District of
Columbia having seat belt use at 80% or higher (Chen, 2014). This indicates the large majority
of drivers and passengers are wearing their seat belts; however, there remains a proportion of the
population who still do not buckle up regularly.

Generally, seat belt use rates for male occupants are lower than rates for female occupants, 84%
and 88% respectively in 2012. This trend has been evident since at least 2003 (Pickrell, 2014).
Similarly, belt use rates for occupants 16 to 24 years old tends to be lower than the use rates of
other age groups. In 2012, belt use was 80% for occupants 16 to 24, 87% for occupants 8 to 15,
87% for occupants 25 to 69, and 88% for those occupants 70 and older (Pickrell, 2014). Since
2005, belt use rates for black occupants have been lower than use rates for members of other
races. In 2012, belt use for black occupants was 77% compared to 86% among white occupants,
and 92% among members of other races (Pickrell, 2014). Additionally, NHTSA’s 2014 National
Occupant Protection Use Survey indicated belt use was lower for front seat passengers (85%)
compared to drivers (87%), pick-up truck occupants (77%) compared to occupants of passenger
cars (88%) and vans/SUVs (89%), and was lower in rural areas (83%) compared to urban (86%)
and suburban (89%) areas (Pickrell & Choi, 2015). NHTSA’s 2007 national telephone survey
found the same patterns with males, young drivers, rural drivers, and pickup truck drivers-all
reporting lower seat belt use (Boyle & Lampkin, 2008, p. iv).

Most non-seat belt users report wearing seat belts at least some of the time. In NHTSA’s 2007
national telephone survey, only 1% of drivers said they never used their belts and another 1%
said they rarely used seat belts (Boyle & Lampkin, 2008). Backseat passengers are more
frequently unbelted: 11% said they never use belts and another 6% said they rarely use them,
while only 58% reported wearing belts all the time (Boyle & Lampkin, 2008). The most frequent
reasons given by drivers for not wearing a belt were that they: were only driving a short distance
(59%), forgot (52%), were in a rush (39%), or they found the belt uncomfortable (35%) (Boyle
& Lampkin, 2008).

Use: Communications and outreach campaigns directed at low-belt-use groups are likely
common, but no summary is available.

Effectiveness: Communications and outreach campaigns directed at low-belt-use groups have
been demonstrated to be effective for targeted programs that support, and are supported by,
enforcement. The effectiveness of stand-alone programs not supported by enforcement is
unclear, though North Dakota has demonstrated success with its 2003 “Pick Up the Habit for
Someone You Love” campaign.

High visibility enforcement programs generally have been effective in increasing belt use (see
Chapter 2, Section 2.1; Shults et al., 2004). Their publicity messages and placement can be
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directed at specific lower-belt-use groups. The 2011 Click It or Ticket campaign targeted 18- to
34-year old males and found they were more likely than the general population to have heard
about special enforcement efforts (21% versus 17%) and were more likely to have heard
messages to buckle up (75% versus 71%), but were somewhat less likely to think a ticket was
likely if they did not wear their seatbelt while driving (64% versus 66%) (Nichols & Solomon,
2013).

Trauma Nurses Talk Tough, originally developed in Oregon in 1988, is a seat belt diversion
program implemented by trauma nurses in a hospital setting that targets drivers who have been
ticketed for not wearing a seat belt. The program was implemented in Robeson County, North
Carolina, a diverse county whose seat belt rates were consistently lower than the rest of the State.
Those who went through the program were more likely to have a positive outlook on the use of
seat belts. Following the program, observed seat belt use increased significantly in the county at
8 survey locations (from 81% to 86%) and 2 additional sites (from 69% to 78%) (NHTSA,
2014c; Thomas, Blomberg, Fairchild, & Cosgrove, 2014).

The 5 States of NHTSA’s Region 6 conducted a two-week “Buckle Up in Your Truck” paid
advertising campaign immediately before their May 2004 Click It or Ticket campaign. The truck
campaign’s message complemented the Click It or Ticket message by focusing on the dangers of
riding unrestrained in a truck and stressing the usefulness of belts in rollover crashes. The
campaign spent nearly $600,000 for paid advertising in the 5 participating States. Surveys at the
end of the campaign, before any enforcement-based Click It or Ticket publicity, showed that belt
use among pickup truck occupants increased by about 2 percentage points. Following the Click It
or Ticket publicity, belt use among pickup truck occupants increased by another 6 percentage
points (Solomon, Chaffe, et al., 2007).

In a November 2004 follow-up study, an intensive campaign using the same “Buckle Up in Your
Truck” message was conducted in Amarillo, Texas. The campaign used paid advertising
emphasizing belt law enforcement as well as earned media featuring local law enforcement
officers. Belt use in pickup trucks increased by 12 percentage points in Amarillo and belt use in
cars increased by 8 percentage points. At the same time, belt use in a comparison community
increased by 5 percentage points for pickup truck occupants and by 4 percentage points for car
occupants (Solomon, Chaffe, et al., 2007).

lowa, Kansas, Missouri, and Nebraska (in NHTSA’s Region 7) implemented a similar “Buckle
Up in Your Truck” program in May 2006 and 2007. The campaign sought to increase seat belt
use among pickup truck occupants by focusing on the dangers of riding unbuckled and
increasing awareness of ongoing enforcement efforts. Following this campaign, these States also
conducted statewide Click It or Ticket campaigns that included additional paid media and
enforcement directed at occupants of all vehicle types. The “Buckle Up in Your Truck”
campaign did increase the awareness of “buckle up in trucks” messages, but in terms of observed
seat belt use, the Click It or Ticket campaign had the greater effect (Nichols, Tison, Solomon,
Ledingham, Preusser, & Siegler, 2009).

NHTSA’s Region 5 implemented a Rural Demonstration Program prior to the May 2005 Click It
or Ticket mobilization. The goal of the Rural Demonstration Project was to evaluate strategies
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for increasing seat belt usage in rural areas. Paid media was used to notify rural residents that
seat belt laws were being enforced. Active enforcement was included during the initial phase in 3
of the 6 Region 5 States (lllinois, Indiana, Ohio), but only the paid media component was
implemented in the remaining three States (Minnesota, Michigan, Wisconsin). During the
Demonstration Project phase, States that had intensified enforcement had significant increases in
usage in their targeted rural areas. All 6 Region 5 States intensified enforcement during the Click
It or Ticket mobilization, but States that had intensified enforcement during the Demonstration
Project showed substantially greater overall statewide gains during the Click It or Ticket phase
than did the States that had not intensified enforcement during the Rural Demonstration Program
(Nichols, Ledingham, & Preusser, 2007).

Demonstration programs conducted in Kentucky, Mississippi, North Dakota, and Wyoming
during 2004-2007 sought to increase seat belt use through a variety of innovative approaches.
The primary method employed by Mississippi, North Dakota, and Wyoming was to target low-
belt-use counties for additional enforcement and enforcement focused publicity. The seat belt
laws in Kentucky and Mississippi were also upgraded from secondary to primary enforcement
during the demonstration programs. All 4 States achieved significant statewide increases in belt
use above baseline belt use rates (Blomberg, Thomas, & Cleven, 2009).

The North Dakota and Amarillo campaigns are well-documented examples of successful
programs that target low-belt-use groups. They used all the characteristics of effective
communications and outreach campaigns: good target audience research, effective and creative
message development, and good message placement using both paid and earned media. The
overall South Central Region campaign produced only modest gains, but Kentucky (67% to 76%
statewide), Mississippi (58% to 65% in targeted counties), North Dakota (66% to 80% in
targeted counties), and Wyoming (55% to 70% in targeted counties) were able to achieve
significant increases in seat belt use through their programs (Blomberg, Thomas, & Cleven,
2009).

North Dakota’s “Pick Up the Habit for Someone You Love” campaign in 2003 provides one of
the few examples of a successful communications and outreach program not directly connected
to enforcement. It was directed at male pickup drivers, whose pre-program belt use was 20
percentage-points lower than the statewide 63% rate. A survey of these drivers identified
effective message goals (choose and remember to buckle up), message strategies (motivation
through loved ones, sometimes using humor), and message placement (combining paid and
earned radio and television, posters, and public relations events). The program increased
observed belt use of male pickup drivers by 7 percentage points at a total cost of $295,000
(North Dakota DOT, 2004).

Costs: As with enforcement-related communications and outreach, costs vary depending on
program quality and delivery. Paid advertising can be expensive.

Time to implement: A good media campaign will require 4 to 6 months to plan and implement.
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Countermeasures Targeting Children and Youth

4. Child/Youth Occupant Restraint Laws

4.1 Strengthening Child/Youth Occupant Restraint Laws

Effectiveness: X % % % % Cost: $ Use: High Time: Short

Beginning with Tennessee, every State between 1978 and 1985 passed laws requiring children
traveling in motor vehicles to be restrained in child restraints appropriate for the child’s age and
size (Kahane, 1986). Today, State child restraint laws vary in terms of who is covered by the
law, the types of restraints required, and where in the vehicle the restraints can be positioned. In
some States, children as young as 5 may be restrained using the adult seat belt, while other State
laws require children up to age 9 or 80 pounds or 57 inches tall to be restrained in a child
restraint or booster seat (GHSA, 2014b; IIHS, 2014). Research has shown that laws requiring a
child restraint or booster seat for children 4 to 7 are associated with a decrease in fatalities
(Mannix et al., 2012).

In general, young children are usually covered by child restraint laws, while older children and
adults are covered by seat belt laws. However, in 5 States some children under 16 are covered by
neither law (I1HS, 2014). Most child passenger safety laws are primary; however, most seat belt
laws start coverage before a child reaches 18, so older children and teens might be covered by a
secondary enforcement seat belt law in some States. Research has found that teens living in a
secondary enforcement State are less likely to report wearing their seat belt than teens living in
primary enforcement States (Garcia-Espana, Winston, & Durbin, 2012). Strong occupant
restraint use laws should be comprehensive, covering all seating positions equipped with a seat
belt in all passenger vehicles (ACTS, 2001; NCUTLO, 2006; NHTSA, 2003b; NHTSA, 2006).
Such a law sends a clear and consistent message to the public. NHTSA and various partners have
encouraged States to expand their child restraint laws to include “booster” provisions that covers
children until they are big enough for the lap and shoulder belts to fit properly.

Use: As of August 2014, all but one State had enacted child restraint laws covering children
through at least age 5 (South Dakota’s law only covers children 4 and younger) (11HS, 2014).
However, a wide variation in age, height, and weight requirements exists between the laws of the
various States (GHSA, 2014b; I1IHS, 2014).

Effectiveness: Research conducted by Arbogast et al. (2009) found that transitioning children
from child restraints with harnesses to belt-positioning booster seats instead of vehicle seat belts
provides significant safety benefits for children at least through 8, and that belt-positioning
booster seats lower the risk of injury to children in crashes by 45% compared to the use of
vehicle seat belts alone. A number of studies evaluated the effect of booster provisions in States’
laws on booster seat use (Gunn, Phillippi, & Cooper, 2007). Observational surveys conducted in
Washington State before their booster seat law was expanded found that only 21% of children
between 4 and 8 were using booster seats (Ebel, Koepsell, Bennett, & Rivara, 2003). Following a
new law requiring booster seats for children weighing between 40 and 60 pounds or younger
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than 6 years old, observational surveys in Washington State found close to half of children 4 to 8
years old in a booster seat (Stehr & Lovrich, 2003).

One study evaluated the effects of Tennessee’s “booster” provisions that added new
requirements for 4- to 8-year-olds in 2005 (Gunn et al., 2007). Pre- and post-law observational
survey data revealed a significant increase in booster seat use among 4- to 8-year-olds from 29%
to 39%. Decina et al. (2008) reported that an observational study conducted to evaluate a
demonstration program found a 9-percentage-point increase in the use of child restraints,
including booster seats, for children 4 to 8 following enactment of an enhanced child restraint
law (booster seat law) in Wisconsin. Similarly, a second evaluation of Wisconsin’s booster seat
law found that while total booster seat use did increase, the law did not impact all children
equally. Specifically, use of booster seats and proper use of booster seats varied among different
racial and socioeconomic groups suggesting that further study is needed of the effects of booster
seat legislation on all children (Brixey, Corden, Guse, & Layde, 2011).

A number of research studies (Fell et. al., 2005; Margolis, Bracken, & Stewart, 1996) have found
restraint use levels among children and teens covered by restraint use laws are higher than those
not covered, and that injury levels among children covered by child passenger safety laws are
lower than children not covered.

Costs: The costs of expanding a restraint use law to include all seating positions in all passenger
vehicles are minimal.

Time to implement: Expanded restraint use law coverage can be implemented as soon as the
law is enacted and publicized.
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5. Child Restraint/Booster Seat Law Enforcement

5.1 Short-Term High Visibility Child Restraint/Booster Law Enforcement

Effectiveness: & % % Y Cost: $$$ Use: Mediums Time: Medium
"Used in many jurisdictions but often only once or twice each year

As noted in Section 2.1, high visibility short-duration belt law enforcement programs, such as
Click It or Ticket, have proven to be the most effective countermeasure to date for increasing seat
belt use. NHTSA typically includes child restraint and booster seat use and enforcement as a part
of their Click It or Ticket campaigns. There is concern, however, that law enforcement officers
are reluctant to enforce child restraint laws due to a lack of commitment by their departments and
a lack of knowledge on the part of officers on the subject of child restraints (Decina, Lococo,
Ashburn, Hall, & Rose, 2008; Decina, Temple, & Dorer, 1994; NHTSA, 1990). More recent
research demonstrates that effective approaches for enforcing child restraint laws — in particular
booster seat laws — are possible, but they depend on top management support and enforcement
methods that are dedicated to booster seat and other child restraint laws (Decina, Hall, & Lococo,
2010).

As with high visibility enforcement aimed at adult occupants (section 3.1), enforcement of child
restraint/booster laws should be coupled with high visibility communications and outreach
(Solomon et al., 2003). Paid advertising can be a critical part of the media strategy. Paid
advertising brings with it the ability to control message content, timing, placement, and repetition
(Milano et al., 2004).

Use: Most States currently conduct short-term, high visibility seat belt law enforcement
programs in May of each year as part of national seat belt mobilizations (Solomon et al., 2004;
Solomon, Chaffe, et al., 2007).

Effectiveness: In their systematic review of evidence of effectiveness for child restraint
interventions, Zaza et al. (2001) determined that community-wide information plus enhanced
enforcement campaigns were effective in increasing child restraint use.

Costs: High visibility enforcement campaigns are expensive. They require extensive time from
State highway safety offices, time from law enforcement officers to conduct the enforcement,
and time from media staff and often from consultants to develop, produce, and distribute
publicity. Paid advertising increases a campaign’s effectiveness but can be quite expensive.

Time to implement: A high visibility enforcement program requires 4 to 6 months to plan and
implement.

Other issues:
e Barriers to enhanced enforcement programs: Decina et al. (2008) concluded that
barriers to enhanced enforcement programs, especially as related to booster seats,
include: low awareness of child restraint laws among parents/caregivers; low perception
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of risk to child passengers; lack of knowledge about the safety benefits of booster seats
among the public; lack of knowledge about the safety benefits of booster seats among law
enforcement officers and members of the courts; low threat of being ticketed for
violations; and lack of commitment to child passenger safety by law enforcement top
management.

Strategies to enhance enforcement programs: NHTSA (1990) suggests that in order to
maximize child restraint enforcement efforts, certain activities should be part of the
overall program. These are: media coverage of enforcement and public information
activities by the local press and radio and television stations; training of law enforcement
officers in the benefits of child passenger protection and methods of effective law
enforcement; information activities aimed at target audiences; information activities
coinciding with community events; child restraint distribution programs; and public
service announcements and other media coverage. Decina et al. (2010) found that the
most effective approaches for enforcing booster seat laws depend on top management
support to enforce these laws, having resources to support dedicated booster seat law
enforcement programs, and enforcement methods that are dedicated to booster seat and
other child restraint laws.
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6. Communications and Outreach

6.1 Communications and Outreach Strategies for Older Children

Effectiveness: X X % Cost: Varies Use: Unknown Time: Medium

As noted by Kuhn and Lam (2008a; 2008b), there is not a great deal of information on the
factors influencing restraint use for children 8 to 15 years old. The few available studies have
tended to focus on changing nonuse behaviors without investigating attitudinal or motivational
factors that might be useful in developing additional strategies.

Use: There is beginning to be more of an emphasis on developing and implementing programs
targeting children 8 to 15. In January 2015, NHTSA will announce a new campaign for older
children with material and resources for States and programs interested in targeting this age
group. Some pilot programs have been implemented and evaluated that can be used as resources
for program development. One extensive resource available is the report titled Increasing Seat
Belt Use Among 8- to 15-Year-Olds: Volumes | and 11 (Kuhn & Lam, 2008a, 2008b).

Effectiveness: The few studies that have been conducted have produced encouraging results.
The Avoiding Tween Tragedy Project was a comprehensive program aimed at increasing
restraint use among 8- to 15-year-olds in Berks County, Pennsylvania. The program included
education at elementary, middle, and high schools, law enforcement participation, earned and
paid media, and participation in community events. Restraint use increased significantly
following the program (13% at elementary schools, 17% at middle schools, and 20% at high
schools). Among elementary school students, back seat positioning also increased. The authors
recommend that future programs targeting this age group focus on high visibility enforcement
and education using materials designed for this age group. Because the behaviors of this age
group are strongly influenced by others, a legislative focus on primary enforcement of restraint
use for all occupants should be pursued if not already in place (Alonge et al., 2012).

The Just Get It Across program developed by the Rainbow Babies and Children’s Hospital in
Cleveland, Ohio targeted parents of 13- to 15-year-olds with a message encouraging parents to
promote seat belt use among their teens (program description and implementation: University
Hospitals Rainbow Babies & Children’s Hospital Injury Prevention Center, 2014). The program
demonstrated increases in knowledge of seat belt laws and teen-reported reminders to wear seat
belts by parents. Observed seat belt use by parents and teens also increased in the target
community; however, it is not clear what role the program had in this increase because seat belt
use in the control community also increased (program evaluation: Zakrajsek, Eby, Molnar, St.
Louis, & Zanier, 2014).

Colorado and Nevada implemented a Teen Seat Belt Demonstration Project in 2007-2008
consisting of publicity and enforcement. Each State held four enforcement waves focused in
areas and times when teenagers were most likely to be driving. In addition to increases in teen
awareness of seat belt messages and enforcement, teen belt use increased significantly in both
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States (5% in Colorado and 8% in Nevada) (Nichols, Haire, Solomon, Ellison-Potter, &
Cosgrove, 2011).

The Automotive Coalition for Traffic Safety launched two pilot programs in 2005 targeting 8- to
15-year-olds, sometimes called “tweens.” These brief school and community-based interventions
targeted both children and their parents. Both programs were successful in changing knowledge
and attitudes of the parents and children, but limited observations did not show significant
changes in belt use among the targeted children (Jennings, Merzer, & Mitchell, 2006)

Costs: Program costs will depend on the size of the target audience and the components of the
program.

Time to implement: Complete programs will require at least four months to plan and
implement. School programs may require a full year.
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6.2 Communications and Outreach Strategies for Child Restraint and Booster Seat Use

Effectiveness: X X Cost: Varies Use: Unknown Time: Medium

Both the American Academy of Pediatrics and NHTSA recommend children stay rear-facing as
long as possible until they outgrow the height or weight limits of the seat, and then use a
forward-facing harness for as long as possible. However, observational data from the 2013
National Survey of the Use of Booster Seats (NSUBS) show that 7% of children under age 1
were moved to a forward-facing child restraint. Similarly, 17% of children 1 to 3 were not in a
rear- or forward-facing child restraint but were instead in a booster seat, the seat belt alone, or
were unrestrained (Pickrell & Choi, 2014).

Booster seats are recommended until the lap/shoulder combination belt fits properly on its own,
typically when a child is 8 to 12 years old. However, 2013 NSUBS data show that children are
moving into the seat belt much earlier than is recommended. In 2013, 24% of children 4 to 7
were restrained using the seat belt alone and 46% were using a booster seat. Only 10% of
children 8 to 12 were using booster seats (Pickrell & Choi, 2014).

Since then, there has been positive movement on child restraint use, particularly with extended
rear-facing and extended harnessing. In 2013, 10% of children 1 to 3 were rear-facing, a
significant increase from 7% in 2011. Similarly, fewer children 1 to 3 were prematurely moved
to booster seats (9% in 2013 compared to 12% in 2011). While not statistically significant, in
2013 more children 4 to 7 were riding in car seats or booster seats compared with 2011 (66%
versus 65%) (Pickrell & Choi, 2014).

Use: Communications and outreach campaigns directed at booster-seat-age children are likely
common, but no summary is available.

Effectiveness: The effectiveness of communication and outreach strategies aimed at booster seat
use is unclear. Will, Sabo, and Porter (2009) used a threat-based message to increase booster seat
use among attendees of two large daycare/after school programs in Eastern Virginia. The
intervention included a video made with images to invoke emotions, crash test footage, well-
respected experts, and personal stories to convey a message of high-threat consequences without
using gore. The study found significant increases in overall restraint use and booster seat use
following exposure to the intervention and concluded that applying messages of high-threat
consequences (without gore) to booster seat interventions is a promising approach. Similarly, a
number of studies have also used a different threat-based message (“No Regrets”) with some
success (Bryant-Stephens, Garcia-Espana, & Winston, 2013; Winston, Erkoboni, & Xie, 2007).
Another study found that the strongest predictors of booster seat use among Canadian parents of
4- to 9-year-olds was the parents’ knowledge of the purpose and benefit of booster seat use as
well as perceived community norms (Bruce et al., 2011).

The Strike Out Child Passenger Injury program used community sports programs to promote
booster seat use among 4 to 7-year-olds in 20 rural communities across four States. In the
intervention communities, information about proper restraint use was shared in conjunction with
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T-ball season. In addition to information, parents were given the opportunity to meet with a CPS
Technician during a T-ball event in order to get a personal assessment and recommendation for
proper restraint use. Child restraints and booster seats were provided to families in need and
baseball themed prizes were provided to participants. Control communities received only an
informational brochure. Following the short program, proper restraint use increased in
intervention communities in 3 of 4 States. This study demonstrated that tailoring a program to fit
in an established community event can have a short term impact on restraint use in a rural
community where resources are limited (Aitken et al., 2013).

Costs: As with enforcement-related communications and outreach, costs vary depending on
program quality and delivery.

Time to implement: A good educational campaign will require 4 to 6 months to plan and
implement.
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7. Other Strategies

7.1 School Programs

Effectiveness: X X % Cost: Varies Use: Unknown Time: Varies

Schools provide well-defined and somewhat controlled audiences for seat belt use programs.
Education and other communications strategies can be tailored to a specific audience. While
these programs are often well received in the community, there is limited information on their
effectiveness.

Use: There are no data on the number of school programs operating currently.

Effectiveness: School programs have been shown to increase belt use in the few evaluations of
school programs that have been conducted. Williams, Wells, and Ferguson (1997) conducted a
pilot program to increase restraint use and rear seating position among elementary schools and
day care centers. The programs, held in conjunction with an ongoing statewide Click It or Ticket
program, included letters and pamphlets sent to parents, proper restraint use demonstrations,
assemblies emphasizing proper restraint use (at the schools), and enforcement checkpoints.
Proper use increased substantially at elementary schools (36% to 64%; 49% to 71%) with
smaller increases at the daycare centers (71% to 76%; 60% to 75%). The researchers concluded
also that enforcement is a key ingredient of programs even among school age children.

See Section 6.1 Communications and Outreach Strategies for Older Children for additional
information about programs targeting school-aged children.

Costs: Program costs will depend on the size of the target audience and the components of the
program.

Time to implement: School policies can be implemented immediately. Complete programs will
require at least 4 months to plan and implement and may require a full year.
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7.2 Inspection Stations

Effectiveness: % X Cost: $$ Use: High Time: Short

The misuse of child restraints has been a concern for many years. A number of programs have
been implemented to provide parents and other caregivers with “hands-on” assistance with the
installation and use of child restraints in an effort to combat widespread misuse. Child passenger
safety (CPS) inspection stations, sometimes called “fitting stations” are places or events where
parents and caregivers can receive this assistance from certified CPS technicians. Guidebooks on
how local programs can set up and operate a mobile CPS clinic or permanent inspection station
are available from NHTSA (NHTSA, 2003a).

Use: Child restraint inspection stations have become common components of State and local
child passenger safety programs. There are over 5,500 inspection stations registered with
NHTSA (NHTSA, 2014b).

Effectiveness: One study found that Safe Kids child restraint inspection events held at car
dealerships, hospitals, retail outlets and other community locations positively changed parents’
behavior and increased their knowledge over a 6-week follow-up period: children arriving at the
second event were restrained more safely and more appropriately than they were at the first
(Dukehart, Walker, Lococo, Decina, & Staplin, 2007).

Another study evaluated whether a “hands-on” educational intervention makes a difference in
whether or not parents correctly use their child restraints. All study participants received a free
child restraint and education, but the experimental group also received a hands-on demonstration
of correct installation and use of the child restraint in their own vehicles. Parents who received
this demonstration were also required to demonstrate in return that they could correctly install
the restraint. Follow-up observations found that the intervention group was four times more
likely to correctly use their child restraints than was the control group (Tessier, 2010).

A recent evaluation of the child restraint fitting station network in New South Wales, Australia,
found that children whose parents attended a fitting station were significantly more likely to be
properly restrained than children whose parents had not visited a fitting station. While specific to
Australia, these results suggest similar benefits are possible in the United States (Brown, Finch,
Hatfield, & Bilston, 2011).

Costs: Program costs will depend on the size of the target audience, the components of the
program, and the level of services offered.

Time to implement: Complete programs typically require several months to plan and
implement.

Other issues:
e Programs to make child seats available at low cost: One of the issues identified when
child passenger safety laws were being considered was the costs associated with
obtaining child restraints. Because of this, many State and local organizations initiated
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programs to make child restraints available at low or no cost to parents though child
restraint loan or rental programs (Zaza et al., 2001). Since then, the popularity of these
programs has decreased significantly as child restraints have become more readily
available and funding for such programs scarce. Much of the research on this topic is
quite old. Zaza et al. (2001) conducted a systematic review of evidence of effectiveness
for five interventions, including child restraint distribution programs. Evidence suggests
child restraint distribution coupled with education can be effective. However, the studies
evaluated were mostly from the 1980s when child passenger safety laws were first being
passed and the availability and costs of child restraints were much different. It is not clear
how the results of this research apply to today. Louis and Lewis (1997) conducted a
project to increase child restraint use in low-income minority families. Families in the
program were divided into two study groups with both groups receiving free child
restraints. One group also received education regarding child restraint use. The results of
the study indicated that distributing child restraints resulted in increased long-term use
among a low-use population.
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3. Speeding and Speed Management

Overview

Characteristics and problem size: Speeding. Speeding-related fatalities have generally trended
downward since 2007, as shown in the figure below. In 2013, there were 9,613 speed-related
fatalities, a decrease of 7% from the 10,329 fatalities in 2012 (NHTSA, 2015). Despite generally
decreasing numbers over the past seven years, speeding is a contributing factor in 29% of fatal
U.S. crashes (NCSA, 2015), a percentage that has remained relatively unchanged for decades.
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Younger drivers, particularly young, male drivers, continued to be the most likely to be identified
as speeding in fatal crashes in 2013. Thirty-five percent (35%) of male drivers in both 15- to 20-
year-old and 21- to 24-year-old age groups involved in fatal crashes were speeding; however, this
percentage was slightly lower than the 39 percent for both groups in 2010. Other risk factors
associated with speeding in 2012 included driver alcohol use, lack of seat belt wearing, driver not
being properly licensed, nighttime hours, and wet and icy road surfaces at the time of the crash.
In addition, motorcycle drivers were overrepresented in fatal crashes involving speeding (34%
were speeding) compared to passenger vehicle drivers (21%) and light truck drivers (18%)
(NCSA, 2015).
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The legal definitions of speeding include exceeding the posted speed limit, driving too fast for
existing conditions, and racing. Speeding becomes an element of aggressive driving when a
vehicle’s speed substantially exceeds the prevailing travel speeds of other vehicles, and other
driving behaviors contribute to unsafe conditions, e.g., tailgating, weaving, and rapid lane
changes. Speeding is a more clearly defined problem than aggressive driving, and strategies to
reduce speeding (and other serious traffic law violations) may provide a means to address the
problem of aggressive driving.

Speeding is legally defined by States and municipalities in terms of a “basic speed rule” and
statutory maximum speed limits. Although the wording of the basic speed rule varies, it usually
requires drivers to drive at a reasonable and prudent rate for roadway conditions. This is open to
the officer’s judgment, but is frequently related to weather, surface conditions, congestion, or
other environmental conditions. Statutory speed limits set maximum limits for different types of
roads, and generally apply to all roads of that type even when the limits are not posted. These
limits can be superseded by limits posted for specific roadway segments, usually determined on
the basis of an engineering study. Special Report 254 of the Transportation Research Board,
which reviewed much of the past research regarding the effects of speed and speed limits on
crashes, describes the reasons for setting speed limits and other actions for managing travel
speeds (TRB, 1998). The TRB guide contains much valuable information that is still very
relevant for setting limits and managing speeds. A more recent document prepared by the Global
Road Safety Partnership (Howard, Mooren, Nilsson, Quimby, & Vadeby, 2008) with input from
U.S. experts, updates speed management guidance based on more recent knowledge, and
describes the evolution of practices used by countries with a zero deaths vision and framework.
For example, practices used in such countries no longer rely on the 85th percentile or other
operating speed distributions, but set limits according to injury minimization principles. A
detailed description and comparison of these and other methods is provided in Methods and
Practices for Setting Speed Limits: An Informational Report (Forbes, Gardner, McGee, &
Srinivasan, 2012), prepared by the Institute of Transportation Engineers in cooperation with
FHWA.

Speeding can be dangerous on all types of roads. In 2013, 47% of vehicles involved in speed-
related fatal crashes occurred on roads posted at 50 mph or less, and 27% occurred on roads
posted at 40 mph or less (NHTSA, 2015, Table 33). In 2013, 16.2% of speeding-related fatalities
occurred on Interstate highways and other expressways, with 25% occurring on local streets,
20% on non-interstate collectors, and 38% on non-interstate principal and minor arterials
combined (NCSA, 2015).

Speeding is also common. A 2007 nationally-representative observational survey for NHTSA
estimated that, in free-flowing traffic, 48% of drivers on limited access highways were exceeding
the speed limit, 60% were exceeding speed limits on other major arterials, and 61% were
exceeding speed limits on minor arterials and collectors. Many drivers were exceeding the posted
speed limit by more than 10 mph on all of these road types, including 16% on limited access
roads, 14% on major arterials, and 15% on minor arterials and collectors (Huey, De Leonardis,
Shapiro, & Freedman, 2012). The survey was repeated in 2009, and found that free-flow speeds
on limited access highways increased by 6 mph as compared with 2007. The percentage of
drivers exceeding the speed limit by more than 10 mph increased from 16% in 2007 to 19% in



Chapter 3. Speeding and Speed Management

2009 on limited access highways. There was little change in speeds on major and minor arterials
from 2007 to 2009. Slight declines (0.3 to 0.5 mph) in mean speeds were observed for major
arterials, with slight increases (0.2 to 0.4 mph) on minor arterials and collectors. The percentage
of drivers exceeding the speed limit by more than 10 mph increased on minor arterials and
collectors (from 15% to 16%) from 2007 to 2009 (Huey, De Leonardis, & Freedman, 2012.)
Traffic Tech summaries are available for both studies (NHTSA, 2012a; NHTSA, 2012b).

Drivers themselves also report a high percentage of speeding. The most recent nationally-
representative survey of drivers conducted for NHTSA suggests that some trends in driver
attitudes and speeding behaviors may be improving (Schroeder, Kostyniuk, & Mack, 2012). In
1997, 31% of surveyed drivers reported passing other cars more often than other cars passed
them. In 2011, 27% of surveyed drivers indicated passing other drivers more often. The
percentage of drivers who reported that they enjoy the feeling of driving fast also declined, from
40% in 1997 to 27% in 2011. In addition, the percentage who thought the faster they drive, the
more alert they are decreased (from 29% in 1997 to 15% in 2011), as did the percentage who
reported that they try to get where they are going as fast as they can (from 30% in 1997 to 21% in
2011). A few trends did not improve: driver impatience with slower drivers was about the same
in 2011 (61%) as in 1997 (60%). In addition, the proportion of drivers stopped by police for
speeding was fairly similar over these different survey periods. Other driver beliefs were
sometimes at odds with each other. For example, two-thirds of drivers agreed strongly that “It is
unacceptable to exceed the limits by more than 20 mph,” and 91% agreed that “Everyone should
obey the speed limit because it’s the law.” Yet 82% agreed that “People should keep up with the
flow of traffic,” and 51% agreed that speeding tickets have more to do with raising money than
they do with reducing speeding.

Drivers in the 2011 survey were grouped (by analysis) into three clusters or categories according
to their responses on six questions about speeding behavior (Schroeder, Kostyniuk, & Mack,
2012). Of the sample, 30% were classified as “frequent” speeders. Forty percent of the sample of
drivers was classified as “sometime” speeders, and 30% as “non-speeders” or drivers who rarely
speed. The vast majority of speeders reported that they often pass others, speed by at least 15
mph on multi-lane divided highways and two-lane highways and by at least 10 mph on
residential streets, and were five times more likely to have been stopped for speeding in the past
12 months than non-speeders. Unfortunately, speeders also reported taking other risky actions
more often than non-speeders and sometime speeders. Speeders reported talking on the phone or
texting more often, using seat belts less often, and drinking before driving slightly more often
than the other groups. Speeders also tended to be younger compared to non-speeders and
sometime speeders, and to view the need to do something about speeding as less important.
Across all drivers, however, 87% of surveyed drivers thought it was very important (48%) or
somewhat important (39%) that something is done to reduce speeding.

Another recent study characterized motivations and types of speeders using naturalistic driving
data (Richard et al., 2012, for a summary of findings; also see Richard et al., 2013a, 2013b).
Speeders were classified into four general patterns based on the percentage of trips with speeding
and the average amount of speeding per trip. The four patterns were: (1) incidental or infrequent
speeders (few trips with speeding and little speeding on those trips); (2) situational speeders (few
trips with speeding but a lot of speeding on those trips); (3) casual speeders (many trips with
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speeding but only small amounts of speeding on those trips trip); and (4) habitual speeders
(speeding on most trips with a lot of speeding on those trips). Young males and young females in
urban settings and young males in rural settings were more likely than older drivers to have trips
with speeding. Follow-up focus groups revealed some interesting differences between speeding
drivers and those that did not speed. Particularly interesting was the drivers’ perception of the
meaning of posted speed limits. Drivers that sped a lot considered posted limits to be guidelines
rather than strict limits, while the non-speeders considered speed limits to be firm limits not to be
exceeded.

Characteristics and problem size: Aggressive and risky driving. Aggressive and risky driving
actions are also perceived to be common, although they are difficult to measure accurately. In
NHTSA’s 2002 survey of speeding and unsafe driving behaviors, 40% of drivers reported that
they sometimes enter an intersection “just as the light turned from yellow to red,” and 11% said
they often did this. In the same survey, 10% reported sometimes cutting in front of another
driver, and 2% said they often did this (NHTSA, 2004). About one-third (34%) of drivers
reported that they feel threatened by other drivers at least several times monthly (NHTSA, 2004).
The 2011 National Survey of Speeding Attitudes and Behaviors did not ask about these other
risky behaviors. NHTSA has estimated that two-thirds of traffic fatalities involve behaviors
commonly associated with aggressive driving such as speeding, red-light running, and improper
lane changes (NHTSA, 2001a). Similarly, the AAA Foundation for Traffic Safety estimated that
56% of fatal crashes involved one or more driver actions typically associated with aggressive
driving, the most common being excessive speed (AAA Foundation for Traffic Safety, 2009).

Aggressive driving is generally understood to mean driving actions that markedly exceed the
norms of safe driving behavior and that directly affect other road users by placing them in
unnecessary danger. Aggressive driving may involve driver anger, attempts to gain an advantage
over other drivers, and deliberate violations and deviations from normal traffic speeds (NCHRP,
2003a). It has proven challenging to arrive at a consensus for a theoretical definition of
aggressive driving, and hence to come up with a working definition. Not every moving violation
is considered to be aggressive driving. However, multiple violations that encroach on others’ safe
space, such as driving much faster than prevailing speeds, following too closely, making unsafe
lane changes, and running red lights, either on one occasion or over a period of time, may
indicate a pattern of aggressive driving. Although some States have passed laws criminalizing
aggressive driving, it should not be confused with road rage, which is an intentional assault by a
driver or passenger with a motor vehicle or a weapon that occurs on the roadway or is
precipitated by an incident on the roadway.

Causes of aggressive driving can include both personal influences, such as peer or social
pressures, and environmental triggers. A predisposal to styles or habits of driving that frequently
puts others at risk might be the norm for a small proportion of drivers, while others may be
provoked to drive aggressively, at least occasionally, by exceptional congestion, work zone
delays, poorly timed traffic signals, being late, and other frustrating conditions. Other drivers’
actions are also sources of irritation for “reactive” style drivers. More than half of drivers in one
study reported that they would react aggressively, particularly to being impeded, by others’
reckless driving or actions perceived as directly hostile (Bjorklund, 2008). Other life stressors,
such as combat deployments, may also contribute to aggressive driving (Sarkar, 2009). Driving
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actions are, however, ultimately under individual drivers’ control. Behavioral countermeasures
for speeding and aggressive driving must reinforce and help teach such control.
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Strategies to Reduce Speeding and Aggressive Driving

Speeding and aggressive driving actions, such as red-light running, involve traffic law violations.
Therefore, deterrence through traffic law enforcement is the basic behavioral strategy that has
been used to control them. This strategy involves the same components used to deter alcohol-
impaired driving or seat belt nonuse: highly publicized and highly visible enforcement of
practical, sound, and broadly accepted laws. Speed limits should be set carefully, taking into
account the road segment’s design, vulnerable users, traffic operations, land use and
environmental conditions (Speed Management, 2008). Information on different speed limit
setting approaches is described in Methods and Practices for Setting Speed Limits, a report
sponsored by FHWA and ITE available at http://safety.fhwa.dot.gov/speedmgt/ref_mats
/fhwasal2004/. Additionally, the NCHRP Guide for Addressing Aggressive-Driving Collisions
(NCHRP, 2003a) suggests that successful anti- aggressive driving programs place an emphasis
on enforcing all traffic laws. Such a strategy increases respect for all laws and the public’s
expectation that traffic laws should be obeyed.

Speed enforcement can be conducted through regular traffic patrols; sustainable levels of
widespread, randomly-allocated enforcement (Newstead, Cameron, & Leggett, 2001); intense,
highly publicized enforcement periods; and automated speed or red-light enforcement. The
sections in this chapter discuss relevant laws and sanctions, special enforcement techniques, and
publicity.

Although often thought of as primarily an enforcement problem, increasingly researchers and
practitioners are recognizing the critical importance of road design and traffic engineering
measures to support established speed limits, manage speed, and reduce fatalities and injuries.
Traffic calming measures, including area-wide traffic calming and low speed zones on collector
streets and near schools, parks, and other areas, can reduce speeds and crashes (Speed
Management, 2008; TRB, 1998; also see Engineering Countermeasures for Reducing Speeds: A
Desktop Reference of Potential Effectiveness, 2009. FHWA Office of Safety website:
http://safety.fhwa.dot.gov/speedmgt/ref_mats/eng_count/). Although such measures must be
carefully implemented so as not to shift speeding or safety problems to other locations, they can
be useful on both local streets and transition areas such as State highways that pass through
towns or rural villages (Bagdade et al., 2012). Roundabout intersection designs and road diets
also reduce speed and crashes and can, at the same time, improve traffic flows in some situations
(NCHRP, 2007; 2008; 2011). Well-timed and coordinated traffic signals can improve traffic flow
and reduce red-light running and are potentially useful for managing speeds. Adequately
designed turn bays and entrance and exit ramps can reduce improper merging and driving on the
shoulder (NCHRP, 2003a, Strategy B1). Advance warnings of congestion or delays and well-
designed and managed work zones may also decrease unexpected frustration. Intelligent
Transportation System technologies such as real-time transit information, variable speed limits,
variable message signs, traffic control warning devices and other systems that respond to
changing traffic and environmental conditions and provide motorists with timely information,
also hold promise for improving mobility and safety by mitigating causes of delay and warning
of hazardous conditions that require lower speeds. Company policies, backed up with speed
monitors and logs or even speed regulators, can reduce commercial vehicle speeding. A variety
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of measures to reduce congestion, such as mass-transit or ride-sharing, can also diminish driver
frustration that leads to aggressive driving (Shinar & Compton, 2004).

Vehicle technologies that interact with the environment, such as adaptive cruise control and
intelligent speed adaptation, hold promise. Adaptive cruise control works similarly to standard
cruise control, except that, in addition to maintaining a speed set by the driver, a radar system in
the front of the vehicle detects and responds to other vehicles in the lane ahead to maintain a safe
following distance. Intelligent Speed Adaptation, or ISA, involves in-vehicle devices that
“know” the speed limit through accurate speed limit mapping and vehicle location data, and
provide a warning or active controls to help prevent speeding above limits (see Sections 2.3 and
3.1). These environmental and vehicular strategies are generally not included in this guide
because State Highway Safety Offices (SHSOs) have little or no direct authority or responsibility
for them. However, in partnership with other groups, such strategies may be encouraged through
Highway Safety Plans.

Any measures that can achieve reductions in average operating speeds, including lower speed
limits, enhanced enforcement, and communications campaigns, as well as engineering measures,
are expected to reduce fatal and injury crashes (AASHTO, 2010). Small changes in average
speed are predicted to have a substantial impact. For example, a reduction of 3 mph in average
operating speed on a road with a baseline average operating speed of 30 mph is expected to
produce a reduction of 27% in injury crashes and 49% in fatal crashes (AASHTO, 2010; p. 3-57,
Table 3E-2). The effects on injury and fatal crashes of changes in average roadway operating
speed are also greater, as a percentage, at lower initial average speeds than at higher speeds. The
table below reproduces Table 3E-2 from the Highway Safety Manual and shows crash
modification factors (CMFs) for fatal and injury crash reductions. To determine the expected
crash reductions for different changes in average speed, subtract the CMF from 1. In the example
described above — a 3 mph reduction from an initial average operating speed of 30 mph — the
CMFis.73,s01-.73is .27, or a 27% reduction in injury crashes. Actual effects may vary
depending on the type of countermeasure and other factors. No single strategy will be
appropriate for all locations, and combinations of treatments may be needed to obtain speed limit
compliance and achieve crash reduction goals.
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Expected injury and fatal crash modifications by change in
average operating speed*
Injury Crashes

Change Baseline average operating speed in mph

N ave. 30 40 50 60 70 80

speed
-5 0.57 0.66 0.71 0.75 0.78 0.81
-4 0.64 0.72 0.77 0.8 0.83 0.85
-3 0.73 0.79 0.83 0.85 0.87 0.88
-2 0.81 0.86 0.88 0.9 0.91 0.92
-1 0.9 0.93 0.94 0.95 0.96 0.96
0 1 1 1 1 1 1
1 1.1 1.07 1.06 1.05 1.04 1.04
2 1.2 1.15 1.12 1.1 1.09 1.08
3 1.31 1.22 1.18 1.15 1.13 1.12
4 1.43 1.3 1.24 1.2 1.18 1.16
5 1.54 1.38 1.3 1.26 1.22 1.2

Fatal Crashes

-5 0.22 0.36 0.48 0.58 0.67 0.75
-4 0.36 0.48 0.58 0.66 0.73 0.8
-3 0.51 0.61 0.68 0.74 0.8 0.85
-2 0.66 0.73 0.79 0.83 0.86 0.9
-1 0.83 0.86 0.89 0.91 0.93 0.95
0 1 1 1 1 1 1
1 1.18 1.14 1.11 1.09 1.07 1.05
2 1.38 1.28 1.22 1.18 1.14 1.1
3 1.59 1.43 1.34 1.27 1.21 1.16
4 1.81 1.59 1.46 1.36 1.28 1.21
5 2.04 1.75 1.58 1.46 1.36 1.27

NOTE: Although data used to develop these CMFs are international, the results
apply to North American conditions.

*This table can be used to estimate expected changes in injury and fatal crashes (if
no Crash Modification Factors are available) for treatments reducing average travel
speeds of a road by the amounts listed.

Source: Reproduced from AASHTO (2010), p. 3-57; Table 3E-2. Crash Modification
Factors for Changes in Average Operating Speed from Highway Safety Manual.

Setting appropriate speed limits and managing traffic speeds requires cooperative efforts
between State Departments of Transportation (DOTs) and SHSOs, law enforcement agencies and
others. SHSOs are also encouraged to act cooperatively with State DOTS to identify their
speeding and aggressive driving traffic safety problems and to adopt comprehensive plans and
programs to address them. NCHRP (2009), and other guides in the NCHRP report 500 series,
provide more detailed information and steps to develop comprehensive safety plans. For
example, a comprehensive strategy may begin with data analysis to prioritize corridors,
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intersections or other areas with crash problems related to speeding or aggressive driving.
Analyses may require, at a minimum, crash data and roadway inventory data, both of which are
typically maintained and analyzed by State DOTSs. Next steps should include identifying other
important partners, establishing crash reduction goals, and performing additional diagnosis such
as through interdisciplinary, roadway safety audits to identify the specific problems and potential
solutions. Next, program developers should conduct economic and feasibility analyses to
prioritize among alternate solutions and develop implementation plans. Finally, partners
cooperate to implement engineering, enforcement and communications strategies to achieve the
desired behaviors and target crash reductions. Combining appropriate countermeasures may
achieve greater effects. Communications strategies are important to support enforcement and
some types of engineering countermeasures. See NCHRP (2003a) for specific examples of
cooperative strategies on aggressive driving, and NCHRP (2009) for more information on speed
limit setting, roadway design, traffic enforcement, and public information and educational
strategies to reduce speeding-related crashes. State highway safety offices can also promote
dissemination of effective practices through the types of safety projects recommended and
funded.

The same cooperative methods can be useful in addressing local speeding or aggressive driving
concerns, for example, in a neighborhood or on a road segment or corridor. Public safety, local
public works or engineering departments, the State DOT, and potentially other partners including
community leaders and concerned citizens should be involved at an early stage in the speed
management process. An interdisciplinary speed management working group may help to foster
long-term commitment, cooperation, and improvement over time (Bagdade et al. 2012).

The Department of Transportation, together with GHSA and several national organizations
sponsored a National Forum on Speeding in June 2005. The forum’s invited presentations
documented speed-related issues and highlighted speed management practices in Australia,
Canada, and the Netherlands. The presentations are available at www.nhtsa.dot.gov/people/
injury/enforce/Speed_Forum_Presentations/. The forum report presented an action agenda
(NHTSA, 2005). The Department of Transportation’s 2005 Speed Management Strategic
Initiative formalized the Federal speed management plan and contains a comprehensive set of
engineering, enforcement, and education strategies to reduce speeding-related fatalities and
injuries (FWHA, FMCSA, & NHTSA, 2005). A key component of the Speed Management
Strategic Initiative has been to emphasize the interdisciplinary nature of effective speed
management, whereby engineering, enforcement, and the judiciary are all critical components.

The recent national Speed Management Program Plan updated the national speed management
goals and actions for the U.S. Department of Transportation. This Plan emphasizes the
importance of comprehensive and cooperative efforts, and outlines the national role in helping
States and local agencies reduce speeding-related crashes, injuries and fatalities using the
traditional approaches of engineering, enforcement, education and evaluation (U.S. DOT, 2014).
This national plan has several goals and objectives for the DOT related to developing knowledge
about the relationships between travel speed and speed limits on crash risk, causes and types of
speeding, and developing and testing innovation measures such as variable speed limits
combined with automated enforcement and other new technologies. The plan also aims to
provide leadership for public policy decision-making, and technical assistance and tools to help
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agencies develop speed management strategies that meet local needs. The Plan promotes the
development of data driven models that target enforcement resources where they are most
needed to achieve the greatest safety benefits.

The national efforts to address dangerous speeding and aggressive driving include better
understanding of speeding in relation to road designs and environments, and the motivations and
choices of drivers. More comprehensive or different types of measures may be needed to address
certain types of speeders, including flagrant and repeat offenders, than are generally employed.
As part of a comprehensive road safety strategy, the United Kingdom has embarked upon an
ambitious research program known as High UnSafe Speed Accident Reduction (HUSSAR) to
understand the human, psychological, and emotional factors in speeding and other dangerous
driver behaviors so that interventions may better target barriers to speed compliance (Fuller et
al., 2008a; Fuller et al., 2008b; Stradling et al., 2008; and others). As already mentioned, several
recent U.S. studies have also begun to characterize speeding motivations and attitudes and types
of speeding behaviors that may warrant different types of strategies.

A significant body of research has also emerged in the past few years shedding light on
characteristics of angry and aggressive drivers and risk-taking tendencies such as impulsiveness
or even genetic predispositions. A few pilot studies have noted glimmers of success in helping
some of these drivers achieve better control. As examples, a group in Estonia pilot tested an
intervention with promising results (Paaver et al., 2013). The intervention was provided by
trained psychologists and focused on teaching driving students about impulsive personality and
information processing styles, different types of impulsivity and how to recognize such
tendencies in oneself, and potential situational triggers that may induce subjects to behave
impulsively and take risks. The test group had half as many speeding violations over a year
following the intervention as a control group of students from the same driving schools. Another
effort in the United Kingdom developed and trialed an intensive personal intervention to target
attitudes, skills, and knowledge relating to crash risk among young men with a number of social
and behavioral risk factors and high levels of road traffic collisions (Tapp, Pressley, Baugh, &
White, 2013). The intervention sought to teach “smoothness and control.” The study measured
positive and long-lasting impacts among the men who completed the program. One of the
challenges, however, was achieving recruitment and completion among this cohort.

A small study pilot tested a work-related driver behavior modification program using feedback
and goal setting, as well as a social-norming branding (Newman, Lewis, & Warmerdam, 2014).
This trial showed at least short-term improvement in drivers’ compliance with speed limits.
These and other research efforts may ultimately lead to changes in education, training, and
enforcement interventions that will have more beneficial effects on safety than most driver
interventions to date.

Resources

As mentioned in the introduction, this document is restricted to behavioral countermeasures that
are typically under the direct authority of SHSOs. But a comprehensive, multifaceted approach
that incorporates assessing and addressing engineering and environmental issues as well as
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enforcement, legislative, and program evaluation needs, is essential to most effectively reduce
speeding-related crashes and injuries.

Other resources and links:

National Highway Traffic Safety Administration

o0 Aggressive Driving - www.nhtsa.gov/Aggressive

o Enforcement and Justice Services -
www.nhtsa.gov/Driving+Safety/Enforcement+&+Justice+Services

o Research and Evaluation - www.nhtsa.gov/Driving+Safety/Research+&+Evaluation

o Behavioral Safety Research Reports -
ntlsearch.bts.gov/repository/ntlc/nhtsa/index.shtm

FHWA Safety Office, Speed Management Safety page and links:
safety.fhwa.dot.gov/speedmgt/

o Speed Concepts: Informational Guide -
http://safety.fhwa.dot.gov/speedmgt/ref _mats/fhwasa10001/

o Methods and Practices for Setting Speed Limits-
http://safety.fhwa.dot.gov/speedmgt/ref_mats/fhwasa12004/

AASHTO Highway Safety Manual: www.highwaysafetymanual.org/

o AASHTO Strategic Highway Safety Plan, including the NCHRP Report 500 series
guides on reducing crashes: www.trb.org/Main/Blurbs/152868.aspx

Centers for Disease Control, Community Speed Reduction and Public Health. Health

Resources In Action resources:

www.cdc.gov/healthyplaces/healthtopics/transportation/practice.htm

Crash Modification Factors Clearinghouse: www.cmfclearinghouse.org/

NCHRP Report 504, Design Speed, Operating Speed, and Posted Speed Practices:

onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rpt_504.pdf

NCHRP Report 622, Effectiveness of Behavioral Highway Safety Countermeasures:

www.nap.edu/openbook.php?record _id=14195

Transportation Research Board Special Report 254, Managing Speed: Review of Current

Practice for Setting and Enforcing Speed Limits:

http://onlinepubs.trb.org/onlinepubs/sr/sr254.pdf Global Road Safety Partnership, Speed

Management: Road Safety Manual for Decision-makers and Practitioners:

www.who.int/roadsafety/projects/manuals/speed_manual/en/

Transportation Research Information Services (TRIS) database — bibliographic database

of transportation-related research: tris.trb.org
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Countermeasures to reduce aggressive driving and speeding are listed below and discussed
individually in this chapter. The table is intended to give a rough estimate of each
countermeasure’s effectiveness, use, cost, and time required for implementation. The terms used

are described below. Effectiveness, cost, and time to implement can vary substantially from State
to State and community to community. Costs for many countermeasures are difficult to measure,
so the summary terms are very approximate. See each countermeasure discussion for more

information.

1. Laws
Countermeasure Effectiveness Cost Use Time
1.1 Speed limits L 0. 0.6 6 ¢ $ High Short
1.2 Aggressive driving laws * $ Low Short

"When enforced and obeyed

2. Enforcement
Countermeasure Effectiveness Cost Use Time
2.1 Automated enforcement * %k %k % k 33" Medium Medium
2.2 High visibility enforcement * % $3$ Low' Medium
2.3 Other enforcement methods * % Varies Unknown | Varies

" Can be covered by income from citations

" For aggressive driving, but use of short-term, high visibility enforcement campaigns for speeding

is more widespread

3. Penalties and Adjudication

Countermeasure Effectiveness Cost Use Time

3.1 Penalty types and levels * % Varies High Low

3.2 Diversion and plea agreements * Varies Unknown | Varies
4. Communications and Outreach

Countermeasure Effectiveness Cost Use Time

4.1 Public Information supporting enforcement | % % % Varies Medium | Medium

Effectiveness:

% % % % % - Demonstrated to be effective by several high-quality evaluations with

consistent results

% % % % - Demonstrated to be effective in certain situations
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% % % - Likely to be effective based on balance of evidence from high-quality evaluations
or other sources

% % - Effectiveness still undetermined; different methods of implementing this
countermeasure produce different results

% - Limited or no high-quality evaluation evidence

Effectiveness is measured by reductions in crashes or injuries unless noted otherwise.
See individual countermeasure descriptions for information on effectiveness size and how
effectiveness is measured.

Cost to implement:
$$$: requires extensive new facilities, staff, or equipment, or makes heavy demands on
current resources
$$: requires some additional staff time, equipment, and/or facilities
$: can be implemented with current staff, perhaps with training; limited costs for equipment
or facilities

These estimates do not include the costs of enacting legislation or establishing policies.

Use:
High: more than two-thirds of the States, or a substantial majority of communities
Medium: between one-third and two-thirds of States or communities
Low: fewer than one-third of the States or communities
Unknown: data not available

Time to implement:
Long: more than one year
Medium: more than three months but less than one year
Short: three months or less

These estimates do not include the time required to enact legislation or establish policies.
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1. Laws

1.1 Speed Limits

Effectiveness: X % % % % ' Cost: $ Use: High Time: Short

"When enforced and obeyed

Speed limits are only one part of the system that attempts to control driving speeds. Well-
established speed limits based on the use of appropriate engineering practices form the basis for
roadway design and operations. Active enforcement and supportive adjudication are also
essential to support established limits (NHTSA, FHWA, & FMCSA, 2014).

Speed limits are set both by legislation and by administrative action. General speed limits apply
to all roads in a class, such as rural interstates or local streets. They are set by State, municipal,
or even at times by Federal law based on tradeoffs between safety, travel efficiency, and
community concerns, taking into account the design characteristics of each road class. Speed
zones apply to road segments where the general speed limit is thought to be inappropriate. Speed
limits in these zones usually are set by administrative action based on the road segment’s free-
flowing travel speeds, crash experience, road and land use conditions, and other factors (TRB,
1998).

The effects of maximum speed limits on speeds, crashes, and casualties have been studied
extensively over the past 40 years. However, recent actions by States raising maximum limits, as
well as changes in road design, hardware, vehicles, and drivers suggest that new studies may be
needed. In 1974, the 55 mph National Maximum Speed Limit (NMSL) was enacted to conserve
fuel. Travel decreased, speeds decreased on roads where the speed limit was lowered to 55 mph,
and total traffic fatalities decreased by 9,100 from 1973. The slower and more uniform speeds
due to the 55 mph limit are judged to have saved between 3,000 and 5,000 lives in 1974 (TRB,
1984). As fuel became plentiful again, travel increased and compliance with the 55 mph limit
decreased markedly (TRB, 1984). In 1987, Congress allowed States to raise speed limits to 65
mph on rural interstate highways. States that raised their limits generally saw increases of about
4 mph in average speeds and 85th percentile speeds and statistically significant increases in
traffic fatalities on these roads (TRB, 1998). In 1995, Congress repealed the NMSL and returned
full authority to set speed limits back to the States. Again, increased speed limits produced
modest increases in both average and 85th percentile speeds as well as increases in traffic
fatalities (TRB, 1998; for the most recent analysis, see TRB, 2006). Speed limit increases from
75 to 80 mph on rural Texas interstates in 2006 also resulted in increased speeds relative to a
comparison highway where the limit wasn’t changed (Retting & Cheung, 2008).

Relatively few studies have examined the safety effects of speed limit changes on lower-speed
roads. Earlier studies found little effect on driving speeds or crash rates when speed limits were
raised to near the 85th percentile travel speed or lowered to near the 35th percentile speed, either
on rural roads or on urban and suburban arterials (TRB, 1998, p. 6). However, a recent study
from the City of Edmonton (Alberta province, Canada) found that speeds on residential streets
decreased significantly when limits were lowered and supported with enforcement or other
measures. Specifically, this study found significant speed reductions (3.9 to 4.9 km/h [2.4 t0 3.0

3-14
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mph], three and six months after treatment, respectively) when posted speed limits in residential
areas were reduced from 50 km/h (31 mph) to 40 km/h (25 mph). Changes in posted limits were
accompanied by education and enforcement measures, but no changes were made to the
roadway. Speeds were reduced on both collector and local road types, in all types of
communities, for light and heavy vehicles, for different times of day and on weekends and
weekdays. Compliance improved over time up to six months post-implementation (Islam, El-
Basyouny, & lbrahim, 2013). Following the lowering of urban default maximum speed limits
from 60 km/hr (37.3 mph) to 50 km/h (31.1 mph) in 2003 in Adelaide (South Australia), low
speed roads showed a significant reduction in mean speed from 46.9 km/h (29.1 mph) to 44.8
km/h (27.8 mph) (Kloeden & Woolley, 2010). Between 2003 and 2010, yearly mean speeds have
remained lower than before the limits were changed, fluctuating between a high of 44.8 km/h
(27.8 mph) and a low of 43.3 km/h (26.9 mph).

When urban speed limits were increased from 50 to 70 km/h (from 31 to 43 mph) or from 70 to
80 km/h (from 43 to 50 mph) on 19 urban road segments in Hong Kong, crashes increased by 20
to 30% (Wong, Sze, Lo, Hung, & Loo, 2005).

A systematic evaluation of changed speed limits on rural roads and motorways in Sweden also
found fairly consistent increases in travel speeds on all types of rural roads when limits were
raised and decreases on roads where limits were lowered. Increases of the posted speed limit by
10 km/hr (6.2 mph) led to increases in speeds on the order of about 3 to 3.6 km/h (1.9 to 2.2
mph) in mean speeds (weighted for segments length and volume, and including all vehicles on a
section for a given time period, not just free flow speeds). Decreases of the posted speed limit of
10 km/hr (6.2 mph) led to decreases of about 2 to 3.3 km/hr (1.2 to 2 mph) for most road types
(Vadeby & Forsman, 2014). These findings are generally in line with those of earlier studies of
the effects of changing limits by 5 or more mph (TRB, 1998).

Use: A speed limit is in effect on all road segments in all States. For summaries of each State’s
maximum speed limits see the Governors Highway Safety Association (GHSA, 2015c¢) and the
Insurance Institute for Highway Safety (I1HS, 2015b) websites. NHTSA (2011) provides a
publication with each State’s complete speed limit laws.

Effectiveness: Lower maximum speed limits definitely reduce crashes and casualties when
lower limits result in reduced speeds. In general, speeds tend to decrease, but to a lower degree
than the reduction in limits. Similarly, when limits are raised, speeds tend to increase by a
smaller amount than the change in limits. The same holds true on any road: if a lower speed limit
yields reduced operating speeds, crashes and injuries are expected to decrease (AASHTO, 2010).
A more comprehensive effort that includes changes to the roadway and/or enhanced enforcement
may be required to reduce travel speeds by the desired amount, especially if the road design does
not reflect the desired speed limit and operating speeds (TRB, 1998). The State of Victoria,
Australia implemented a comprehensive effort to reduce speeds that combined review and
adjustment of speed limits, covert and overt forms of enforcement, a media campaign, penalty
restructuring, and other efforts. An evaluation found these combined elements reduced injury
crashes by 10% and fatal crashes by 27% (D’Elia, Newstead, & Cameron, 2007).
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Costs: The immediate costs of changing speed limits are for new signage and for publicizing the
new limit. Enforcing the new limit may involve substantial costs.

Time to implement: Speed limit changes can be implemented quickly, as soon as signage is in
place and the new limits are publicized.

Other issues:

Public acceptance, roadway characteristics, enforcement, and publicity: Lowering
speed limits can reduce average driving speeds, but it is generally difficult to enforce and
obtain broad compliance with a lower speed limit on a roadway designed for much higher
speeds (TRB, 1998). Thus, speed limits must be considered as part of a system including
roadway design and other characteristics, active enforcement, and publicity (TRB, 1998).
Rational speed limits: Speed limits on many road segments are frequently not obeyed,
and average travel speeds on these segments substantially exceed the speed limit. One
strategy that has been proposed to increase overall safety is to carefully set and enforce
credible speed limits for homogeneous road segments. Once credible, also called rational,
speed limits are established, aggressive enforcement is used to enforce close to the actual
limit. The goal of this strategy is to increase the public’s overall acceptance of speed
limits while reducing the number of people driving at speeds considerably higher than the
limit. Evidence suggests that drivers’ perceptions of safe speed are in fact influenced by
their expectation of what speed above the limit would trigger a ticket (Mannering, 2009).
Therefore, lower tolerances would help to increase the perception of the risk of exceeding
limits by even small amounts. Although consistency in speed limit setting practices
should provide better information about appropriate speeds to drivers, the safety effects of
combining rational speed limit setting (with limits raised to between the 50th and 85th
percentile free flow operating speed) with enhanced enforcement close to the new limit
are uncertain. Reviews of the evidence suggest that it can be difficult to implement or
sustain enhanced levels of enforcement. In general, higher speed limits are very likely to
lead to higher average speeds if nothing is done to the road or enhanced enforcement is
not maintained (Hauer, 2009). Higher average speeds are predicted to lead to an increase
in fatal and injury crashes (ASHTO, 2010).When testing the effects of raising speed
limits, followed by enhanced enforcement in Mississippi and Virginia, average speeds
increased in both locations. In Virginia, average speeds tended to increase about 2 mph at
locations where the limit was raised by 5 mph and by 3 to 4 mph where it was raised by
15 mph (Freedman, De Leonardis, Polson, Levi, & Burkhardt, 2007). In Virginia, average
speed increased by a statistically significant 3 to 4 mph when the limit was raised from 55
to 65 mph on two rural Virginia highways (Fontain, Park, & Son, 2007). Speed variance
did not increase and compliance overall was improved in Virginia, which supplemented
stricter enforcement with enhanced roadside signs, media publicity, and brochures
(Fontain et al., 2007). Average speeds as well as speed variance increased in Mississippi,
where limits were increased on different sections of one route by 5 to 15 mph and the
number of extreme speeders were not reduced, except on sections where limits were
increased by 15 mph (Freedman et al., 2007). Mississippi chose to enforce only flagrant
violators (at least 5 mph above the limit). Crash effects were inconclusive over both of
these fairly short term evaluations (1 to 1.5 years), although crashes were higher during
the Mississippi trial compared to a prior three year period. A test in Minnesota yielded
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more promising, though inconclusive crash trends (Harder & Bloomfield, 2007). The
Minnesota campaign, which used speeding and crash histories to help target enforcement,
effectively reduced mean speeds and especially excessive speeding (speeds of 70 mph
and more), but the study period was insufficient to assess crash trends. Extensive radio
publicity supplemented by earned media was used in the Minnesota campaign, but it was
unclear if these efforts were successful at reaching the target audience.

Variable speed limits: Speed limits that may adjust to adverse or changing
environmental conditions are considered by FHWA to have promise in restoring
credibility of speed limits on some highways. Variable speed limits (VSLs) have long
been used on European freeways to manage speed and traffic flows. As of 2007, six
metropolitan areas in the United States were employing enforceable, variable speed limits
on freeways (posted on changeable message signs) (RITA, 2007). Variable speed limits
have also been tested in Michigan work zones (FHWA, 2004). A high quality study of
safety effects of variable limits deployed on freeways in the St. Louis area reported crash
reductions of 8%. The congestion relief benefits were not as high as the public and
agencies had hoped, however, leading to somewhat equivocal support for the measure
(Bham et al., 2010). No other quality evaluations are available at present. Preliminary
investigation of a Wyoming freeway VSL system showed speed reductions from 0.47 to
0.75 mph for every mph reduction in speed limit (Buddemeyer, Young, & Dorsey-Spitz,
2010). Other States that have used VSL systems to alter speed limits for weather
conditions include Alabama, Delaware, and Washington (Katz et al., 2012). Automated
speed enforcement could potentially be linked to variable limits to increase compliance.
Work Zone speed limits: If drivers perceive that limits are too low, workers are not
present, and other changes to the roadway do not seem to justify the lower limits, they
may not comply, and extensive enforcement may be needed to enforce the limit
(NCHRP, 2013).
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1.2 Aggressive Driving and Other Laws

Effectiveness: * Cost: $ Use: Low Time: Short

Aggressive driving actions are covered by specific traffic laws, such as the laws regarding
speeding, improper lane changes, and following too closely, or by general laws, such as those
that target reckless driving. Most existing reckless driving statues carry relatively minor penalties
and may be difficult to prosecute according to NHTSA (NHTSA, 2001a). Aggressive drivers, as
distinct from aggressive driving, often can be identified as those who violate traffic laws
repeatedly or whose violations lead to crashes producing serious injury or death. Therefore, the
primary traffic law strategy to address aggressive driving is to assure that more severe penalties
are available for repeat offenders and for violations causing death or serious injuries. Existing
statutes, including reckless driving laws, may be strengthened or aggressive driving laws may be
enacted.

NHTSA’s 1999 Symposium on Aggressive Driving and the Law recommended that States
implement laws targeting aggressive drivers by providing for:
e enhanced penalties for repeat offenders, including increased driver’s license points,
license suspension or revocation, higher fines, and jail or probation; and
e felony charges for violations resulting in serious injury or death (NHTSA, 2001a).

NHTSA also developed a model statute that defines aggressive driving as three moving
violations in a single driving incident and a number of States have adopted similar laws;
however, aggressive driving violations may be difficult to enforce and prosecute (Flango &
Keith, 2004). The NCHRP Aggressive Driving Guide also suggests a strategy of applying
increased sanctions and treatment for repeat offenders and serious offenses (NCHRP, 2003a,
Strategy A3).

Use: In general, States provide for increased penalties for repeat offenders and for violations
with serious consequences. Eleven States have aggressive driving laws (GHSA, 2015a).

Effectiveness: There is as yet no evidence for whether aggressive driving laws in general, or
increased penalties in particular, affect aggressive driving and related crashes. See Chapter 3,
Section 3.1 for a discussion of the effects of driver improvement actions in general.

Costs: The only immediate costs of the recommended law changes are to publicize the new or
altered laws. Additional costs may result as drivers are sentenced to more costly sanctions.

Time to implement: Law changes can be implemented quickly, once legislation is passed and
publicized.

Other issues:
e Public acceptance, enforcement, and publicity: Law changes by themselves cannot
reduce aggressive driving. Traffic laws in general and aggressive driving laws in
particular are essential to, but only a part of, a system that includes broad public
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acceptance, active enforcement, effective adjudication, and publicity (NHTSA, 2001a).
Record-keeping: Information on prior convictions of offenders must be up-to-date and
available to prosecutors and court officials so that repeat and flagrant violators may be
prosecuted in keeping with the strategy to increase sanctions for these offenders.
Providing the technology and ability for patrol officers to obtain up-to-date driver history
information at the time of traffic stops is another strategy recommended to deal with
drivers with suspended or revoked licenses who continue to violate traffic laws (NCHRP,
2003b).
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2. Enforcement

2.1 Automated Enforcement

Effectiveness: X X % % % Cost: $$$" Use: Medium Time: Medium

"can be covered by income from citations

Automated enforcement is used in some jurisdictions to reduce red-light running and speeding
above limits. At intersections with traffic lights, automated cameras take photographs of vehicles
entering the intersection on a red light. Citations are sent to the vehicle’s registered owner.
FHWA'’s Red- Light Camera Systems Operational Guidelines (FHWA, 2005) provides
information on red-light camera program costs, effectiveness, implementation, and other issues.
Speed cameras, also called photo radar or automated speed enforcement, operate similarly,
recording a vehicle’s speed using radar or other instrumentation and taking a photograph of the
vehicle when it exceeds a threshold limit. NCHRP (2012), and NHTSA and FHWA (2008) have
released automated enforcement program and operational guides with information on identifying
problems and setting up and maintaining an effective and transparent, community-supported
enforcement program using speed or red light cameras.

Use: Red-light cameras are used extensively in other industrialized countries and were first
employed in the United Sates in 1993 (NCSRLR, 2002). As of June 2015, red-light cameras were
being used in about 460 communities in 24 States, the District of Columbia, and the U.S. Virgin
Islands. Speed cameras were being used in approximately 134 jurisdictions in 12 States, the
District of Columbia, and the U.S. Virgin Islands, including four statewide work zone automated
enforcement programs (in Illinois, Maryland, Oregon, and Washington) (GHSA, 2015b; I11HS,
2015a). Speed cameras also are used extensively in other countries (WHO, 2004).

Effectiveness: Red-light camera effectiveness has been studied fairly extensively. Summary
reviews conclude that they increase rear-end crashes, reduce side-impact crashes (the target
group), and reduce overall crash severity (Aeron-Thomas & Hess, 2006; Decina, Thomas,
Srinivasan, & Staplin, 2007; Maccubbin, Staples, & Salwin, 2001; McGee & Eccles, 2003;
Retting, Ferguson, & Hakkert, 2003; Washington & Shin, 2005; WHO, 2004). Because there
tend to be increases in lower-severity rear end crashes that somewhat offset reductions in the
target group of higher- severity angle crashes, cameras were found to be more beneficial at
intersections with a higher ratio of angle crashes to rear-end crashes. The best-controlled studies
have found that intersections with high total volumes, higher entering volumes on the main road,
longer green (through) cycle lengths, protected left turn phases, and higher publicity may also
increase the safety and cost benefits of red light camera enforcement (Council, Persaud, Eccles,
Lyon, & Griffith, 2005; Washington & Shin, 2005). Other factors that may improve safety
benefits included the posting of warning signs in advance of the intersection. Washington and
Shin (2005) also caution that less expensive engineering solutions should be sought before
implementing camera programs.

Speed cameras can also reduce crashes substantially. Decina et al. (2007) reviewed 13 safety
impact studies of automated speed enforcement internationally, including one study from a U.S.
jurisdiction. The best-controlled studies suggest injury crash reductions relating to the
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introduction of speed cameras are likely to be in the range of 20 to 25% at conspicuous, fixed
camera sites. Covert, mobile enforcement programs also result in significant crash reductions
area-wide (Thomas, Srinivasan, Decina, & Staplin, 2008). Recent crash-based studies from the
United States have reported positive safety benefits of crash and speed reductions from mobile
camera enforcement on 14 urban arterials in Charlotte, North Carolina (Cunningham Hummer, &
Moon, 2008), and from fixed camera enforcement on an urban Arizona freeway (Shin,
Washington, & van Schalkwyk, 2009).

The Shin et al. (2009) study examined effects of a fixed camera enforcement program applied to
a 6.5-mile urban freeway section through Scottsdale, Arizona. The speed limit on the enforced
freeway was 65 mph; the enforcement trigger was set to 76 mph. Total target crashes were
reduced by an estimated 44 to 54%, injury crashes by 28 to 48%, and property damage only
crashes by 46 to 56% during the 9-month program period. Since analyses found low speeding
detection rates during peak travel times, the target crashes (speeding-related crashes) were
considered to be those that occurred during non-peak flow periods (weekends, holidays, and non-
peak weekdays hours). In addition to the crash reductions, average speed was decreased by about
9 mph and speed variance also decreased around the enforced zones. Another positive finding
from this study was that all types of crashes appeared to be reduced, with the possible exception
of rear-end crashes, for which effects were non-significant. Thus, there were no obvious trade-
offs of decreases in some crash types at the expense of increases in others. The program effects
should be considered short-term. There was also very limited examination of spillover effects,
including the possibility of traffic or crash diversion to other routes.

In 2009/2010, the freeway speed camera program in Arizona was discontinued as the result of a
political decision based on a variety of factors. A mobile speed camera operator was shot and
killed on a deployment, creating concerns for the safety of personnel in the field. Additionally, a
change in administration in the State shifted the view of automated enforcement in general, and
on the freeways around Phoenix, in particular.

Pilot project evaluations of speed camera use in the United States have also obtained promising
speed reductions from fixed speed cameras in low-speed, school zones in Portland, Oregon
(Freedman et al., 2006), and low-speed limit residential streets and school zones in Montgomery
County, Maryland (Retting, Farmer, & McCartt, 2008). In the latter case, speed reductions
attributed to spillover from the automated enforcement program were also observed on
unenforced comparison streets (Retting et al., 2008). The percentage of speeders was also
substantially reduced when police-operated photo radar enforcement vans were present in a work
zone on a non-interstate highway in Portland, Oregon, but there was no carry-over when the
enforcement was not present (Joerger, 2010). Given that there was no evidence of any
accompanying signs or publicity, there was, however, no reason to expect carry-over outside of
the enforced periods. Crash and injury outcomes were not evaluated in these studies.

Costs: Costs will be based on equipment choices, operational and administrative characteristics
of the program, and specific negotiations with vendors. Cameras may be purchased, leased, or
installed and maintained by contractors for a negotiated fee (NHTSA & Federal Highway
Administration, 2008). In 2001, red-light film-based camera systems cost about $50,000 to
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$60,000 and digital systems were around $100,000 to purchase and $25,000 to install. Monthly
operating costs were about $5,000 (Maccubbin et al., 2001). Most jurisdictions contract with
private vendors to install and maintain the cameras and, to process images and violations. A
substantial portion of the fines from red-light citations is generally used to cover program costs
(Washington & Shin, 2005).

Fixed speed camera costs may not be similar to those for red-light camera programs, based on
volume of activity and violations they generate. An economic analysis estimated the total cost
savings of the Scottsdale freeway fixed speed enforcement were from $16.5 to $17.1 million per
year, considering only camera installation and operational cost estimates and crash cost impacts
(other potential economic impacts were not considered) (Shin, Washington, & van Schalkwyk,
2009). Chen (2005) provides an extensive analysis of the costs and benefits of the British
Columbia, Canada, mobile speed camera program and estimated a societal savings of C$114
million and a savings of over C$38 million for the Insurance Corporation of British Columbia
(ICBC) that funded the program. Gains, Heydecker, Shrewsbury, and Robertson (2004) reported
a 4:1 overall societal cost to benefit ratio of operating the national (fixed) speed camera program
in the U.K. based on 33% reductions in personal injury crashes at camera sites and a 40%
reduction in the number of people killed and seriously injured.

Time to implement: Once any necessary legislation is enacted, automated enforcement
programs generally require 4 to 6 months to plan, publicize, and implement.

Other issues:

e Laws: Many jurisdictions using automated enforcement are in States with laws
authorizing its use. Some States permit automated enforcement without a specific State
law. Others prohibit or restrict some forms of automated enforcement (GHSA, 2015b;
IIHS, 2015a). In yet others, there is no specific statute, and it cannot be inferred from case
law whether the State allows automated enforcement. As of February 2010, 9 States had
statutes specifically authorizing the use of automated speed enforcement, three implicitly
allowed automated speed enforcement (but had no specific authorizing statute), and 6 had
statutes allowing specific or limited automated speed enforcement (NHTSA, 2011). See
NCUTLO (2004) for a model automated enforcement law.

e Public acceptance: Public surveys typically show strong support for red-light cameras
and somewhat weaker support for speed cameras (NHTSA, 2004). A 2011 nationally-
representative survey of drivers found that 86% thought automated speed cameras would
be acceptable to enforce speed limits in school zones. Significant majorities also thought
they would be acceptable at high-crash locations (84%), in construction zones (74%), and
in areas that would be hazardous for police officers to stop vehicles (70%) or would cause
congestion (63%). Thirty-five percent thought automated camera enforcement of speeds
is acceptable on all roads (Schroeder, Kostyniuk, & Mack, 2012). Support appears
highest in jurisdictions that have implemented red-light or speed cameras. A survey of
District of Columbia residents found 76% favored speed cameras, with even higher
support among non-drivers (Cicchino, Wells, & McCartt, 2014). A larger majority of
87% favored the use of red light cameras. Interestingly, support was lower for measures
not currently in use, including photo-enforcement of stop signs (50%) and yielding at
crosswalks (47%). Again, support was higher among non-drivers for these measures
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(Cicchino et al., 2014). However, efforts to institute automated enforcement often are
opposed by people who believe that speed or red-light cameras intrude on individual
privacy or are an inappropriate extension of law enforcement authority. They also may be
opposed if they are viewed as revenue generators rather than methods for improving
safety. Drivers responding to the NHTSA survey, although indicating support generally
for automated enforcement in certain types of locations or conditions, were also more
likely to somewhat agree or strongly agree with the statement that speed cameras are used
to generate revenue (70%) than with the statement that speed cameras are used to prevent
accidents (55%) (Schroeder et al., 2012). Such concerns should be carefully and openly
addressed in any automated enforcement program. FHWA recommends, for example, that
per citation payment arrangements to private contractors should be avoided to reduce the
appearance of conflicts of interest (FHWA, 2005). A case study from Portland Oregon’s
RLC program indicates that the vendor payment structure is a blended contract. The
vendor receives a fixed amount per intersection to install and operate the cameras (the
city picks the sites) and a monthly amount based on the number of citations that are
issued (NCHRP, 2012). The marginal amount decreases with more citations issued. The
current payment structure is $27 per citation for the first 500 paid citations in a month,
$20 for citations 501-700, and $18 for each paid citation over 700. A couple of research
papers have discussed how Australia and the United Kingdom have dealt with the
opponents of and controversies associated with speed cameras and expanded programs at
the same time (Delaney, Diamantopoulou, & Cameron, 2003; Delaney, Ward, Cameron,
& Williams, 2005). Also see NCHRP (2012) for more in-depth description of best
practices for speed camera programs and case study examples of sustained programs.
Legality: State courts have consistently supported the constitutionality of automated
enforcement (Poole, 2012).

Covert versus overt enforcement: Covert, mobile speed camera enforcement programs
may provide a more generalized deterrent effect and may have the added benefit that
drivers are less likely to know precisely when and where cameras are operating. Drivers
may therefore be less likely to adapt to cameras by taking alternate routes or speeding up
after passing cameras, but data are lacking to confirm this idea (Thomas et al., 2008).
Public acceptance may be somewhat harder to gain with more covert forms of
enforcement (NHTSA & FHWA, 2008). Fixed, or signed, conspicuous mobile
enforcement may also be more noticeable and achieve more rapid site-specific speed and
crash reductions at high crash locations. However, the use of general signs in jurisdictions
with automated enforcement (not at specifically enforced zones), media, and other
program publicity about the need for speed enforcement may help to overcome the idea
that covert enforcement is unfair, and promote the perception that enforcement is
widespread, enhancing deterrence effects. Based on lessons learned abroad, a mix of
conspicuous and covert forms of enforcement may be most effective. See Belin, Tillgren,
Vedung, Cameron, & Tingvall (2010) for a comparison of Australian covert and Swedish
fixed, overt systems. NHTSA and FHWA'’s operational guidelines document outlines
other considerations of overt and covert speed enforcement and signing strategies
(NHTSA & FHWA, 2008).

Halo effects: More research is needed to shed light on spillover effects (positive or
negative) of automated speed enforcement programs of varying characteristics. While
fixed cameras may yield more dramatic decreases in crashes at the treated sites (which,
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however, are often sites with high crash frequencies that are likely to decrease in
subsequent years) than mobile enforcement, there is little reason to expect that there
would be a significant positive spillover effect. In fact some studies have detected crash
migration related to conspicuous, fixed camera enforcement (Decina et al., 2007). There
is also a possibility of negative spillover resulting from mobile camera enforcement, but
signing and random deployment practices may reduce that possibility (Thomas,
Srinivasan, et al., 2008).

Average speed (over distance) enforcement: A review of the evidence to date suggests
that enforcement (using multiple cameras and camera sites) of average motorist speed
over distance is associated with reductions in average and 85th percentile speeds, and the
proportion of speeding vehicles. Such systems have the potential to reduce speed
variability and improve traffic flow characteristics, and may help to avoid negative halo
effects such as crash migration to downstream sites that fixed or overt mobile
enforcement sometimes experience (Soole, Watson, and Fleiter, 2013).

Enforcement threshold: Victoria, Australia has had success with a program that
tightened enforcement tolerances as part of an overall speed management package that
included automated and other enforcement, publicity, and penalty restructuring (D’Elia,
Newstead, & Cameron, 2007). A recent experiment in Finland also found that lowering
the enforcement threshold of fixed, speed camera enforcement on a rural, two-lane road
from 20 km/h (12.4 mph) above the limit to 4 km/h (2.5 mph) above the limit (advertised
as zero tolerance) and publicity of the measure reduced mean speeds by 2.5 km/h (1.6
mph) and speed variance by 1.1 km/h (0.7 mph) in comparison with a similar, camera-
enforced corridor where the threshold was not reduced (Luoma, Rajamaki, & Malvivuo,
2012). The percentage of vehicles exceeding the speed limit was reduced from 23% to
10%, so deterrence of speeding was increased without increasing the processed citations
(police or administrative burden). The speed effect of the reduced threshold was within
the range of effect of the initial implementation of the automated camera enforcement.
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2.2 High Visibility Enforcement

Effectiveness: * % Cost: $$$ Use: Low-Medium'| Time: Medium

TUse is low for aggressive driving, but use of short-term, high visibility enforcement campaigns for
speeding is more widespread

High visibility enforcement campaigns have been used to deter speeding and aggressive driving
through both specific and general deterrence. In the high visibility enforcement model, law
enforcement targets selected high-crash or high-violation geographical areas using either
expanded regular patrols or designated aggressive driving patrols. This model is based on the
same principles as high visibility seat belt and alcohol-impaired-driving enforcement: to
convince the public that speeding and aggressive driving actions are likely to be detected and that
offenders will be arrested and punished (see Chapter 1, Alcohol-Impaired Driving, Sections

2.1 and 2.2, and Chapter 2, Seat Belt Use, Section 2.1).

In the high visibility enforcement model, officers focus on drivers who commit common
aggressive driving actions such as speeding, following too closely, and running red lights.
Enforcement is publicized widely. The strategy is very similar to saturation patrols directed at
alcohol-impaired drivers (Chapter 1, Section 2.2). Because speeding and aggressive driving are
moving violations, officers cannot use checkpoints. Rather, they must observe driving behavior
on the road.

NHTSA’s Aggressive Driving Enforcement: Strategies for Implementing Best Practices
(NHTSA, 2000) provides brief descriptions of 12 aggressive driving enforcement programs from
around the country. A few examples:

e The Albuquerque, New Mexico, Safe Streets program used saturation patrols in four
high-crash and high-crime areas, writing tickets when infractions were observed. At
about the midpoint of the program, traffic enforcement focus was shifted from the high
crime neighborhoods to high crash corridors and intersections. On freeways they
observed speeding and aggressive driving from a “cherry picker” platform and radioed
to patrol officers. See www.nhtsa.gov/people/injury/enforce/safestreets/index.htm for
more information including some measures of program effects.

e The greater Washington, DC, area multi-agency Smooth Operator program uses shared
publicity and coordinated enforcement waves with marked and unmarked patrol
vehicles as well as nontraditional vehicles. This program provides a website link where
the public can report observed instances of aggressive driving:
(www.smoothoperatorprogram.com/aggressive_reporting.html). Also see the District’s
web page about the program (http://mpdc.dc.gov/node/208412). The State of Maryland
also participates in Smooth Operator (see Sprattler, 2012).

e The Washington State Patrol’s Enforcement Target Zero Program involves State troopers,
county sheriff’s deputies and city and tribal police officers collaborating to focus on those
violations proven to cause fatal or serious injury collisions. The program uses mapping to
target resources and experienced officers and training on completing investigations and
arrest reports to assist with prosecution. See www.wsp.wa.gov/targetzero/targetzero.htm
for more information.
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See a few other examples of high visibility speed and aggressive driving enforcement programs
in GHSA’s Survey of the States: Speeding and Aggressive Driving (2012), and NHTSA’s
Aggressive Driving Programs (NHTSA, 2001b).

Use: High visibility speed enforcement campaigns are common, with most States providing some
funding for speed equipment (47 States and Guam), overtime enforcement (42 States and Guam),
or speed public information campaigns (31 States and Guam) (Sprattler, 2012). Relatively few
States fund aggressive driving-related equipment or enforcement (six States; Sprattler, 2012) and
it is likely that high visibility aggressive driving enforcement campaigns are not common.
NCHRP (2003a, Strategy A1) provides a few examples of aggressive driving enforcement
programs.

Effectiveness: Moon and Hummer (2010) estimated that 8 to 9% of the total and injury crash
reduction effects of around 25% associated with an automated mobile, speed enforcement
program in Charlotte, NC, were attributable to media coverage of the program. In addition to
results from automated camera enforcement programs (see Section 2.1), which typically
incorporate a significant amount of publicity and media coverage (see section 4.1), some crash-
based effectiveness evidence comes from NHTSA demonstrations in three communities. All
three demonstrations lasted 6 months and included extensive publicity but differed in other
respects. Milwaukee was the most successful. Red-light running decreased at targeted
intersections. Crashes in the city dropped by 12% in targeted corridors and by 2% in comparison
corridors (McCartt, Leaf, Witkowski, & Solomon, 2001). The Indianapolis demonstration was
not a success. Average speeds dropped slightly. Total crashes increased 32% over the previous
year. Crashes increased more in the demonstration area than in other areas, and the proportion of
crashes involving aggressive driving behaviors also increased in the demonstration areas (Stuster,
2004). Tucson had mixed results. Average speeds dropped moderately. Total crashes increased
10% in the demonstration areas and decreased in comparison areas. However, the proportion of
crashes involving aggressive driving behaviors decreased by 8% in the demonstration areas
(Stuster, 2004).

Several studies have reported reductions in crashes or reductions in speeding or other violations
attributed to both general and targeted high visibility speed enforcement campaigns. Although
the evidence is not conclusive, the trends are promising. These efforts have included a substantial
increase in general traffic enforcement in Fresno, California (Davis et al., 2006), and a
community-based high visibility speed enforcement campaign, entitled Heed the Speed, in the
Phoenix, Arizona-area that aimed to reduce pedestrian crashes and injuries (Blomberg & Cleven,
2006). No particular publicity measures were noted for the Fresno campaign, but it is likely that
the increase from 20 to 84 traffic patrol officers, the addition of 20 new police motorcycles and
radar guns, and more than 3-fold increase in citations in two years generated some publicity.
Publicity measures for the Heed the Speed campaign included street and yard signs, educational
material and active participation of neighborhood groups. Speed reductions were greatest in
neighborhoods where new vertical traffic calming measures were also installed (Blomberg &
Cleven, 2006; also see a Traffic Tech summary, NHTSA, 2006).

A recent effort to scale-up the Heed the Speed program to six (out of 25 total) police districts in
Philadelphia, met with limited success and some challenges. There were both unique challenges,
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including State legal restrictions on the use of radar for issuing citations, and other challenges,
which the planned use of a new speed enforcement technology was unable to overcome. These
other challenges such as competing law enforcement priorities, equipment loss, funding
limitations, difficulty engaging public involvement, and gaining message penetration that were
experienced in Philadelphia may also be challenges in other large cities. Even without an
increase in speeding citations, however, there were decreasing trends in percentages of speeders
on 17 of 24 streets over the three years of the program, especially on the streets that received a
type of engineering treatment— three-dimensional painted markings that simulate traffic calming
devices. Other treatments included ensuring appropriate posting of limits, message-oriented signs
with and without speed limit reminders along the roadways, and flyers and other outreach. See
also Section 4.1 Communications and Outreach in Support of Enforcement for more information.

A 2008 test of a 4-week, high visibility enforcement campaign along a 6-mile corridor with a
significant crash history in London, U.K., found significant reductions in driver speeding in the
enforced area. There was also a halo effect up to two weeks following the end of the campaign
(Walter, Broughton, & Knowles, 2011). A crash-based analysis was not conducted. The
campaign was covered by print media as well as by billboards and active messaging along the
enforced corridor.

High visibility model programs to target specific aggressive driving actions around large trucks
have also been undertaken in several States. The program, known as TACT (Ticketing
Aggressive Cars and Trucks) is modeled on the Click It or Ticket belt use campaigns. An
evaluation found promising results in reducing the number of targeted violations as the program
was implemented in Washington State; effects on crashes or injuries were not determined (Nerup
et al., 2006; Thomas, Blomberg, Peck, Cosgrove, & Salzberg, 2008).

In summary, the evaluation evidence suggests that high visibility, anti-speeding and aggressive
driving enforcement campaigns have promise, but safety benefits are far from guaranteed. Given
challenges in administering police enforcement resources, one approach to develop a sustainable
and effective campaign may be to randomly target low levels of conspicuous enforcement on an
unpredictable basis to a larger share of network roads that account for a significant majority of
injury crashes on the entire network (Newstead, Cameron, & Leggett, 2001). Such a program
may warrant expanding enforcement coverage to many more roads in a jurisdiction to increase
network-wide deterrence. In Queensland, Australia, the Random Road Watch enforcement
program aims explicitly to cover a large portion of the road network where serious crashes occur,
not just crash black spots, by randomly targeting police enforcement for two hour periods from 6
a.m. to midnight using marked, parked police vehicles. Significant reductions in fatal and all
crashes were estimated for the enforced zones that translated into statewide reductions of 12% in
all severity of crashes and 15% of the State’s fatal road crashes (including non-metro areas). No
additional publicity was undertaken; it is unknown how much free publicity the program
generated.

Other methods making use of enforcement time halos such as enforcing a corridor or other area
for up to 4 weeks as described earlier, and then rotating the enforcement to another zone could
also be utilized to maximize enforcement’s deterrent effects.
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Costs: As with alcohol-impaired driving and seat belt use enforcement campaigns, the main
costs are for law enforcement time and for publicity. The Minnesota Speed Management
Program cost approximately $3 million, with $2.5 million for increased enforcement, $350
thousand for paid media (primarily radio), and $150 thousand for data collection and evaluation.
The Minnesota DOT and State Patrol also made significant in-kind contributions toward project
management, sign installation, speed detection equipment, engineering reviews, and fuel and
vehicle costs (Harder & Bloomfield, 2007). The Milwaukee demonstration received a $650,000
grant and the other two demonstrations each received a $200,000 grant. Public-private partners
(such as those in interests in injury prevention and public health) may be able to assist with
publicity.

Time to implement: High visibility enforcement campaigns may require 4 to 6 months to plan,
publicize, and implement.
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2.3 Other Enforcement Methods

Effectiveness: * % Cost: Varies Use: Unknown Time: Varies

Many traffic enforcement operations help to deter speeding and aggressive driving as well as
other traffic offenses. In addition to high visibility enforcement campaigns (Chapter 3, Section
2.2) and automated enforcement (Section 2.1), a number of new technologies have been
recommended to address speeding and aggressive driving (NHTSA, 2001). Law enforcement
agencies around the country have also conducted innovative and effective aggressive driving
enforcement programs (NHTSA, 2000).

Technology: Both external and in-vehicle technologies may help in several ways.

In-car video equipment in patrol cars allows law enforcement to record aggressive
driving actions and can enhance the ability to prosecute and convict offenders (NHTSA,
2001).

Laser speed measuring equipment can provide more accurate and reliable evidence of
speeding (NHTSA, 2001a).

Unstaffed speed display devices, also known as speed trailers, can show drivers that they
are speeding and may encourage some drivers to slow down, but effects may last only as
long as the devices are in place (Donnell & Cruzado, 2008). They may also suggest to
drivers that speeds are being monitored or enforcement is nearby. Signs that provided
either an implication that speeds were being monitored or a social norms message
(average speed at the site; your speed) were effective at reducing speeds in a 50 km/h
zone although not as much as in earlier studies (Wrapson, Harre, & Murrell, 2006). Other
studies have shown that speed trailers or portable changeable message signs, which may
include speed feedback plus other messages such as “Slow Down Now” can be effective
in reducing speeds in work zones (Brewer, Pesti, & Schneider, 2006; Mattox, Sarasua,
Ogle, Eckenrode, & Dunning, 2007) and school zones (Lee, Lee, Choi, & Oh, 2006).
Automated speed display monitors also provide a method to collect location-specific
travel speed data. Speed feedback devices are likely to be more effective on two-lane
highways than multi-lane ones. In addition, they may not provide accurate speed
indications if traffic volumes are too high (NCHRP, 2013). Speeds seem to rebound
quickly downstream and as soon as the devices are removed (Walter & Broughton, 2011;
Hajbabaie, Medina, Wang, Rahim, & Chitturi, 2011).

In work zones, a combination of a parked police vehicle and speed feedback trailer
reduced average and 85th percentile traffic stream speeds and free flow speeds to a
similar degree as automated camera enforcement, whereas the effect of speed trailers
alone was the same as no treatment. Parked police alone was also effective, but to a lesser
extent than the combination of police + trailer or the camera system. The number of
speeders above 10 mph over the limit was essentially reduced to zero by both the
automated enforcement and police + trailer combination. However, the treatment effects
on speeds in work zones disappeared within 40 — 50 minutes of removal (Hajbabaie et al.,
2011). See the NCHRP (2013) Report 746 for in-depth discussion of advantages,
disadvantages and deployment considerations for various methods of traffic enforcement
in work zones. According to this report, which provides state of the knowledge for work
zone enforcement, there have been insufficient controlled trials to identify the optimal
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mix of enforcement types and other treatments for different highway types, geometries,
and work zone situations. The report reiterates the importance of work zone speed limits
that reflect the situation, including the presence of workers or alignment changes.

Drone radar - A study of the use of this technology in work zones suggests that it may be
effective at reducing overall speed of the traffic stream, with particularly large speed
reductions among vehicles equipped with radar detectors (Eckenrode, Sarasua, Mattox,
Ogle, & Chowdhury, 2007). Both in-vehicle driver warning systems, as well as
traditional cruise control, are widely available technologies that may be well-accepted by
drivers to help govern their own speeds (Sivak et al., 2007; Young & Regan, 2007).
Intelligent Speed Adaptation (ISA) involves in-vehicle devices that “know” the speed
limit through accurate digital maps of speed limits and global positioning system (GPS)
data of the vehicle location. ISA systems can either warn when the speed limit is being
exceeded or apply active controls to slow the vehicle. A recent pilot study was conducted
in the United States among a group of repeat violators. (See section 3.1 for information
about this study.) The devices have been widely studied in European countries for
acceptability and effects on driver behavior with more widespread on-road trials currently
underway. (See
http://ec.europa.eu/transport/wcm/road_safety/erso/knowledge/Content/20_speed/intellig
ent_speed_adaptation_isa_.htm for more information.) In Europe, the effects on speeding
have been fairly dramatic for both warning and control type ISA systems, decreasing the
amount of speeding and narrowing the speed distributions (Carsten, 2012; Lai & Carsten,
2012; van der Pas, Kessels, Veroude, & van Wee, 2014). These are very promising
results for potential crash and injury reductions. However, a widespread implementation
and trial have yet to be documented. While there remain issues to be resolved, including
the extent to which behaviors in international trials are generalizable to the United States,
the main roadblock to implementation may be political (Carsten, 2012) rather than safety
or technological reasons. Some issues uncovered in recent trials include that serious
offenders were more likely to disable or over-ride the devices than other drivers (van der
Pas et al., 2014), and may be less likely to adopt ISA use, even with incentives (Chorlton,
Hess, Jamson, & Wardman, 2012; De Leonardis, Huey, & Robinson, 2014). It is not clear
if drivers’ behavior may change after the devices are inactivated, or when they are
disabled. Drivers’ intentions to speed and actual behaviors were assessed following
driving with an Intelligent Speed Adaptation in-vehicle system that provided direct
resistance to speeding (Chorlton & Connor, 2012). While measured intentions to speed
and impressions of time-savings that could be gained by speeding were decreased among
the participants, actual speeding behavior after the system was inactivated returned to
pre-exposure levels within 4 weeks.

According to researchers from the U.K., the devices may potentially be over-ridden
where they may be most needed (Lai & Carsten, 2012). Other uncertainties also still exist
about driver behaviors or adaptations, and even external forces that may potentially affect
the costs and benefits of ISA (van der Pas et al., 2012). Finally, there is a need to provide
current and accurate maps of speed limits (Carsten, 2012).

A study of the effects of in-vehicle warning and monitoring systems was disappointing
with respect to speed control by young teens (Farmer, Kirley, & McCartt, 2010). Even
with parental notification (immediate or delayed) and with or without in-vehicle alerts,
there was either no reduction in instances of teens exceeding the limit by more than 10
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mph or initial declining trends reversed after a few weeks.

e Alerts or speed monitoring combined with rewards may work better than alerts and
monitoring alone. Several field tests from Europe have found that drivers exceeded limits
less when offered economic incentives such as reduced insurance premiums or discounts
(for lease vehicles). Results were positive for lease car drivers in the Netherlands
(Mazureck & van Hattem, 2006), young drivers in the Netherlands (Bolderdijk,
Knockaert, Steg, & Verhoef, 2011), and members of a large motor club in Sweden
(Stigson, Hagborg, Kullgre, & Krafft, 2014).

Many jurisdictions use some of the above technologies. Each has costs for new equipment,
maintenance, and training, and perhaps other costs. In the case of ISA, accurate digital maps of
speed limits are needed.
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3. Penalties and Adjudication

3.1 Penalty Types and Levels

Effectiveness: X X 1 Cost: Varies Use: High Time: Low

" For general traffic offenses

Penalty types and levels for speeding and the various traffic offenses included under aggressive
driving are part of each State’s overall driver control system. Penalties typically are low for first
offenses that do not produce serious crashes and casualties and include small fines and perhaps a
few demerit points assessed against the driver’s license. When violations cause a crash producing
serious injury or death, the offense may carry criminal charges and sanctions may be more
severe. As discussed in Chapter 3, Section 1.2, NHTSA’s Aggressive Driving Symposium and
NCHRP’s Aggressive Driving Guide recommend enhanced penalties for repeat aggressive
driving offenders and felony charges for offenses resulting in serious injury or death (NCHRP,
2003a, Strategy A3; NHTSA, 2001a).

States use the demerit point system in an attempt to prevent drivers from committing repeated
traffic offenses. As drivers accumulate demerit points, States use various actions and penalties
such as warning letters, educational brochures, group counseling meetings, individual
counseling, administrative hearings, and driver’s license suspension or revocation (Masten &
Peck, 2004). Penalty levels and types for speeding and aggressive driving offenses should be
considered within the context of a State’s overall driver control and problem driver remediation
system.

Use: Each State has a system of penalties for traffic offenses. Each system includes more severe
penalties for significant individual offenses, such as those producing serious injury or death, and
for repeated offenses, often determined through accumulated driver’s license demerit points.

Effectiveness: Generally, for penalties to be effective, perceived risk of getting caught must be
high. Evidence is mixed about effectiveness of varying severity of penalties. Masten and Peck
(2004) reviewed the effectiveness evidence for different driver improvement and driver control
actions, including penalty levels and types, from 35 high-quality studies of 106 individual actions
and penalties. They found that, taken together, all actions and penalties reduced subsequent
crashes by 6% and violations by 8%. Even simple warning letters had some effect on both
violations and crashes. The effect increased as the “obtrusiveness” of the action increased, with
license suspension or revocation the most effective by far. The authors noted that the threat of
license suspension probably is responsible for the effectiveness of the weaker actions such as
warning letters. Educational brochures by themselves had no effect. However, administrative
penalties imposed by the driver licensing agency were more effective than penalties imposed by
the courts.

In Norway, Elvik and Christensen (2007) reported there was a weak tendency for speeding
violations to decrease near camera-enforced sites in response to increasing fixed penalties over
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time. However, there was no general effect of increasing fixed penalties over the road system at
large. The researchers thought this was likely due to the overall low risk of detection.

Recent evaluations of the introduction of penalty point systems in European and middle-eastern
countries, including Kuwait in 2006, suggest that the introduction of penalty points, including for
speeding, have significantly reduced road traffic injuries (Akhtar & Ziyab, 2014). Although the
time series analysis may not have been able to control for all confounders, including driver
education weeks and the volume of citations, the results of this and other studies suggest that
introduction of a penalty system can be an effective safety measure, in conjunction with
enforcement and education. However, the long-term effects of penalty systems are somewhat
uncertain and likely depend on how they continue to be implemented.

For example, research in Maryland found that various legal consequences for speeding had little
impact on future citations for individual drivers (Lawpoolsri, Li, & Braver, 2007). Drivers who
received legal consequences had the same likelihood of receiving another speeding citation as
drivers who escaped legal consequences. Only fines coupled with probation before judgment
(PBJ) was associated with a reduced risk of receiving a subsequent speeding ticket (Lawpoolsri
et al., 2007). A follow-on longitudinal study found that the 54% of cited drivers who opted for
court appearance to contest their speeding citations were more likely to be involved in future
crashes and receive future speeding citations than drivers who accepted a guilty verdict and paid
fines by mail (Li et al., 2011). In addition, whether drivers who opted for court appearance
received guilty or not-guilty verdicts, or had charges dismissed had little effect on deterrence of
future speeding or prevention of crashes, even controlling for prior driver histories and other
potential confounders. Only suspended types of prosecutions (e.g. probation before judgment or
other suspension) were associated with somewhat decreased risk of speeding recidivism and
future crashes, but a still higher risk compared to those who paid fines by mail. The two types of
suspended prosecutions associated with somewhat reduced future speeding and crash risk both
provide some incentive to avoid additional citations that would result in a reinstatement of
charges and potential loss of license. Also, many of the drivers receiving suspended judgments
may have had reduced exposure owing to having prior alcohol traffic violations and license
restriction/suspension.

Similar to the results from Maryland, a U.K. study that examined survey and conviction data
found that the immediate threat of being disqualified from driving deterred those with points on
their license from further speeding. However, for a subset of drivers, the threat of this sanction
did not appear to affect their choice to speed (Corbett, Delmonte, Quimby, & Grayson, 2008).

Most evidence suggests there is at least a subset of drivers for whom sanctions and increasing
penalties do not seem to have the desired deterrent effect. Many studies and NHTSA statistics
verify the prevalence of young, male driver involvement in speeding crashes. A review of the
literature by Fuller et al. (2008a) suggests that young males may simply be immature, with
incomplete development of self-knowledge, self-control, social responsibility and independence
of judgment. Drivers with attention deficit hyperactivity disorder (ADHD) may be particularly at
risk because of self-control challenges. In addition, there is evidence of socially deviant speeders
for whom speeding is associated with other forms of risk taking. These groups are distinguished
from those who speed unintentionally due to failure to perceive risks and adjust accordingly
(Fuller et al., 2008a).
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Repeat offenders: Repeat speeding and aggressive driving offenders may be especially difficult
to deter. Recommended methods to reach them include:

e Enhanced penalties, including increased driver’s license points, immediate license
suspension or revocation, higher fines, and jail or probation, but research described in this
section makes clear that the availability of such penalties alone is unlikely to lead to
individual deterrence of speeding. See Chapter 3, Sections 1.2 and 3.1, for more
information. The certainty of punishment may be more important than the level of
penalty (Li et al., 2011; Shinar, 2007). Furthermore, courts may be reluctant to impose
the most serious penalties, such as license suspension, for speeding violations, or simply
unable to effectively prosecute speeders as charged.

e Improved traffic record systems, to better identify repeat offenders and to allow patrol
officers to immediately access a driver’s complete driving record (NCHRP, 2003b;
NHTSA, 2001a). There are no studies of the effects of improved record systems on repeat
offenders. Costs and implementation time will vary.

e Providing alternate modes of transportation, electronic monitoring, enforced restrictions
or limits on mobility through license plate “striping” or vehicle impoundment are other
recommendations to address unlicensed drivers, including those who have already
received the maximum penalties but continue to drive (NCHRP, 2003Db).

In the future, there may be potential to utilize ISA (vehicle-based speed monitoring and warning
or control of speed) systems for repeat offenders. A Maryland pilot study assessed the effects of
an ISA warning type system on speeding behavior among 78 volunteer drivers who had at least
three speeding violations in the prior three years (De Leonardis, Huey, & Robinson, 2014). Both
verbal and red LED light alerts were provided in real time to the drivers any time their speed
exceeded the speed limit on a given road by more than 8 miles per hour. Subjects’ speeding
behavior was monitored for two weeks prior to the systems being activated, for four weeks with
the warning systems activated, and for a two-week follow-up period with the alert systems
deactivated. Results were promising. Drivers sped more than 8 mph over the limit a small, but
significantly lower proportion of the distance driven during the alerting phase (0.43) compared to
the baseline phase (0.45). Proportion of speeding also remained somewhat lower (0.44) during
the two-week follow-up period when the systems were turned off except among the more
habitual speeders, who immediately resumed their normal speeds. However, participants were
very concerned about providing driving speed data to insurance or licensing agencies. They
anticipated negative consequences, including the potential for revocation of their driver licenses
and increased insurance premiums. Such concerns would need to be addressed to encourage
drivers to voluntarily use such a system to help control their speed (De Leonardis et al., 2014). In
general, the systems seemed to be well accepted by a majority of the drivers, except for the
concerns mentioned. Two types of ISA — speed alerting and speed-controlling — were also
evaluated among a group of serious speeders in the Netherlands (van der Pas, Kessels, Veroude,
& van Wee, 2014). While the devices were active, there was much less speeding, but once
inactivated, levels of speeding quickly rebounded to normal levels.

Costs: Costs vary by penalty type. For example, warning letters are very cheap once a record
system has been established to identify drivers who should receive letters. Individual counseling
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and administrative hearings may require substantial staff time. Some costs may be recovered
through offender fees.

Time to implement: Most changes in penalty levels can be implemented quickly within a
State’s overall driver improvement system.

Other issues:

e Public acceptance, enforcement, and publicity: Changes in speeding and aggressive
driving sanctions by themselves cannot reduce speeding and aggressive driving. To be
effective, sanctions must be well known to violators and they must have a high
probability of being imposed (Preusser, Williams, Nichols, Tison, & Chaudhary, 2008).
Traffic laws, penalty types, and penalty levels are essential to, but only a part of, a system
that includes broad public acceptance, active enforcement, effective administration of
penalties, and publicity (NHTSA, 2001a).
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3.2 Diversion and Plea Agreement Restrictions; Traffic Violator School

Effectiveness: * Cost: Varies Use: Unknown Time: Varies

In many jurisdictions, drivers who have accumulated a specific number of demerit points on their
driver’s licenses are given the option of attending Traffic Violator School in order to reduce their
punishment. In most instances, if they complete Traffic Violator School, their traffic offenses are
dismissed or removed from their driving record (Masten & Peck, 2004).

Negotiated plea agreements are a necessary part of an effective and efficient court system.
However, plea agreements may allow offenders to have their penalties reduced or eliminated, for
example if a driver is allowed to avoid a driver’s license suspension by attending Traffic Violator
School.

Use: No data are available on the number of jurisdictions in which Traffic Violator School is
available or the number of offenders who use Traffic Violator School to reduce their penalties.
Similarly, no data are available on the use of other plea agreements for speeding or aggressive
driving violations.

Effectiveness: Masten and Peck’s review (2004) included high-quality studies of over 30 group
meeting programs, including Traffic Violator School. Taken together, these group-meeting
programs reduced subsequent crashes by 5% and violations by 8%. Masten and Peck point out
that Traffic Violator School programs in California increased, rather than decreased, crashes
because they allowed offenders to escape more severe penalties and start again with a clean
driving record. Their review was not able to determine whether other Traffic Violator School
programs that dismissed an offender’s violation had similar negative effects. These reductions or
eliminations of penalties also make it difficult to use driver histories to track and provide serious
sanctions to repeat violators.

Costs: Costs for establishing diversion or Traffic Violator School programs will depend on the
nature of the program. Costs include developing and maintaining a tracking system, notifying
offenders, and administering the Traffic Violator School. Costs for limiting or eliminating
diversion programs, plea agreements, and Traffic Violator School can be determined by
comparing the per-offender costs of these programs with the costs of the penalties that would
otherwise be applied.

Time to implement: Diversion or Traffic Violator School programs will require at least 6
months to establish and implement. They can be modified within a few months.

Other issues:

e Diversion and plea agreement issues in alcohol-impaired driving: Diversion and plea
agreements have been discussed and evaluated more extensively for alcohol-impaired
driving offenses than for speeding and aggressive driving offenses. See Chapter 1,
Section 3.2 for additional discussion.

e Public acceptance, enforcement, and publicity: Changes in the adjudication of
speeding and aggressive driving infractions, such as limiting or eliminating diversion and
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plea agreements, by themselves cannot reduce speeding and aggressive driving. Traffic
laws and adjudication are essential to, but only a part of, a system that includes broad
public acceptance, active enforcement, and publicity (NHTSA, 200la).
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4. Communications and Outreach

4.1 Communications and Outreach Supporting Enforcement

Effectiveness: X % % Cost: Varies Use: Medium Time: Medium

Effective, high visibility communications and outreach are an essential part of successful speed
and aggressive-driving enforcement programs (NCHRP, 2003a; NHTSA, 2000). All of the
examples discussed in Chapter 3, Sections 2.2, High visibility Enforcement, and 2.3, Other
Enforcement Methods, used extensive communications campaigns to support their enforcement
efforts. Most campaigns to date have not used paid advertising. The success of paid advertising
in seat belt use campaigns (Chapter 2, Section 3.1) suggests that it is worth considering for speed
and aggressive driving enforcement campaigns.

The objective should be to provide information about the program, including expected safety
benefits, and to persuade motorists that detection and punishment for violations is likely. See also
NCHRP (20034, Strategy A2). Communications and outreach programs urging drivers to behave
courteously or not to speed are unlikely to have any effect unless they are tied to vigorous
enforcement (NCHRP, 2003a, Strategy A2). Campaign messages that are pre-tested to ensure
they are relevant to the target audience and that reach the audience with sufficient intensity and
duration to be perceived and noticed are most likely to be effective (Preusser et al., 2008). Other
State and community partners may also help leverage resources and achieve a wider reach if they
have common goals and concerns (GHSA, 2004).

A recent assessment report prepared for the Governor’s Highway Safety Association also
recommends raising the priority of speed enforcement as a traffic safety priority among law
enforcement agencies, the general public and the courts (Sprattler, 2012). Such an effort may
require careful framing of the message that speed enforcement is a public injury prevention
strategy. Health Resources in Action developed community resources for the Centers for Disease
Control and Prevention highlighting injury-reduction and public health and community livability
issues in relation to speed and speed management (Health Resources in Action, 2013; and other
resources available at www.cdc.gov/healthyplaces/healthtopics/transportation/practice.htm.)

Use: Most aggressive driving and speed enforcement programs have a communications and
outreach component. At least half the States have a named public awareness campaign (Sprattler,
2012).

Effectiveness: A recent meta-analysis of 67 worldwide studies of the effect of road safety
campaigns on crashes suggests a general campaign effect of 9%; however, anti-drunk-driving
campaigns were considerably more effective than anti-speeding campaigns (Phillips, Ulleberg, &
Vaa, 2011). Other evidence comes from publicity associated with automated enforcement
programs. Reductions in crashes in Victoria, Australia, have been attributed to a television
advertising campaign that supported, but did not relate directly, to automated speed enforcement
initiatives (Bobevski, Hosking, Oxley, & Cameron, 2007). A study from Charlotte, NC also
found that publicity from an aggressive media outreach campaign and on-going publicity related
to automated enforcement was responsible for an 8 to 9% reduction in crashes. Effects carried
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over for several months after the program ended before gradually returning to pre-intervention
levels (Moon & Hummer, 2010). Earlier evidence from Australia also suggested that paid media
advertising could enhance the effectiveness of automated speed enforcement (Cameron, Cavallo,
& Gilbert, 1992). The evidence from seat belt (Chapter 2, Sections 2.1, 2.2, and 3.1) and alcohol-
impaired driving (Chapter 1, Sections 2.1 and 2.2) enforcement programs also strongly suggests
that good communications and outreach are essential to a successful enforcement program.

Costs: Good media campaigns can be expensive. See Chapter 2, Section 3.1.

Time to implement: An effective media campaign requires 4 to 6 months to plan and
implement.

Other issues:

Effective campaign characteristics: The Phillips et al. (2011) meta-analysis of publicity
campaigns attempted to identify factors associated with successful campaigns. The
researchers caution that they could not assess factors that were not reported on frequently,
or had little variation, and also could not assess important program aspects such as the
degree of publicity achieved, whether a campaign addressed the social norm, or whether
behavioral change was achieved. As mentioned above, they found that speed-based
campaigns were generally less effective than alcohol-themed ones. In addition, results
suggested that the type of message delivery had an effect. Messages delivered through
personal communications or at the roadside (such as variable and mixed message signs,
etc.) were independently associated with greater effectiveness than campaigns that used
mass media. Roadside delivery may provide the message in a context-relevant way that is
more proximal to the potentially negative behaviors (such as speeding), while personal
communications may improve processing of the message and message uptake compared
with mass media delivery (Phillips et al., 2011). However, the authors emphasized that
the potential target reach of mass media suggests it still be considered a viable method of
delivery.

As found in Philadelphia’s Heed the Speed campaign, getting message penetration
through signs, flyers and other community outreach is a challenge in a large urban setting
(Blomberg, Thomas, & Marziani, 2012).
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4. Distracted and Drowsy Driving

Overview

Distracted driving and drowsy driving are common, though both are difficult to define, measure,
and sometimes observe. Both distracted and drowsy driving result in large part from lifestyle
patterns and choices: they are societal issues rather than just driving and transportation system
issues. For these reasons, few behavioral highway safety countermeasures have been shown to
reduce distracted or drowsy driving, although a number of new countermeasures are currently
being developed and evaluated.

Distracted driving has received a great deal of attention in recent years. The U.S. Department of
Transportation has held two distracted driving summits in Washington DC, developed a
“Blueprint for Ending Distracted Driving” (NHTSA, 2012), and created a website to address this
issue (www.distraction.gov). Although much of the attention and research has concentrated on
cell phones (and texting), this is just one of many potential distractions behind the wheel.
Attention and research on drowsiness has concentrated on commercial truck drivers, but the
problem is far more widespread.

Problem size and characteristics: distracted driving. Distraction occurs when a driver’s
attention is diverted away from driving to some other activity. A distraction can be produced by
something a driver sees or hears, some physical task not directly involved in driving such as
eating or operating the car radio, or mental activities such as conversations on a cell phone
(NHCRP, 2005, Section I11).

In 2013, AAA Foundation surveyed 3,103 U.S. residents and found that nine in ten (88%) say
distracted driving is a “somewhat” or “much bigger” problem today compared to three years ago,
and 89% believe drivers talking on cell phones are a “somewhat” or “very serious” threat to their
personal safety (AAAFTS, 2013). Similarly, a survey in 2011 of 1,208 Canadian drivers found
that 74% reported distracted drivers are a “very” or “extremely” serious problem, up from about
40% in 2005 (Marcoux, Valnaar, & Robertson, 2012).

Although people are concerned about distracted driving, they frequently admit to engaging in
such behaviors behind the wheel. NHTSA conducted a telephone survey of a nationally
representative sample of more than 6,000 drivers in 2012, asking about a variety of attitudes and
behaviors related to distracted driving (Schroeder, Meyers, & Kostyniuk, 2013). Among the
behaviors that drivers reported doing at least sometimes:

e 80% talked to other passengers;
68% adjusted the car radio;
47% ate or drank;
40% made or accepted phone calls;
36% interacted with children in the back seat;
35% used a navigational system;
25% changed CDs, DVDs, or tapes;
20% used a smartphone for driving directions;
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e 14% read e-mail or text messages;
e 10% sent text messages or email;
e 9% did personal grooming.

In the AAA Foundation survey, two-thirds (67%) of respondents admitted to talking on the
phone while driving during the past 30 days (AAAFTS, 2013). A third (35%) admitted to
reading text messages while driving, and a fourth (26%) had sent text messages. The AAA
Foundation summed their findings by observing that drivers have a “Do as | say, not as | do”
attitude with regard to distracted driving — they view these behaviors as dangerous, but engage in
them nevertheless.

The role of distraction in crashes can be difficult to determine, because pre-crash distractions
often leave no evidence for law enforcement officers or crash investigators to observe, and
drivers are understandably reluctant to admit to having been distracted during a crash. According
to NHTSA’s NCSA, there were 3,154 fatalities in distraction-affected crashes in 2013 (NCSA,
2015). This represents an 7% decrease from the 3,380 fatalities in 2012. Ten percent (2,910) of
all fatal crashes are distraction-affected crashes (NCSA, 2015). Distracted-affected crashes is a
new measure that focuses on distractions that are most likely to affect crash involvement, such as
distraction by dialing a cellular phone or texting and distraction by an outside person/event
(NHTSA, 2015).

The risks posed by specific distracted driving behaviors are not well understood. The “100 car”
study monitored 100 drivers for a year using specialized instrumentation, and examined the risk
associated with engaging in various secondary tasks compared to regular driving. In the table
below, a change in risk greater than 1 represents an increase in risk due to the secondary task,
while a change in risk less than 1 represents a decrease in risk. For example, drivers are 3.38
times more likely to be in a crash or near crash while reading and driving compared to regular
driving (Klauer et al., 2006).

Estimated Change in Crash Risk When Engaging in
Secondary Tasks, Adult Drivers in the 100-Car Study

Type of Secondary Task Change in Risk
Reaching for a moving object 8.82
Insect in vehicle 6.37
Looking at external object 3.70
Reading 3.38
Applying makeup 3.13
Dialing a hand held device 2.79
Inserting/retrieving CD 2.25
Eating 1.57
Reaching for a non-moving object 1.38
Talking/listening to hand-held device 1.29
Drinking from an open container 1.03
Passenger in the adjacent seat 0.39
Child in rear seat 0.33

Note: Bold indicates a significant change in crash risk.
Source: Klauer et al. (2006), p.30.
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Klauer et al. (2014) used in-vehicle cameras and sensors to study distracted behaviors among 42
newly licensed (novice) drivers. The findings are shown in the table below. Novices were eight
times more likely to be involved in a crash or near crash when dialing a cell phone, and seven
times more likely to be involved in a crash or near crash when reaching for a cell phone. Texting,
looking at a roadside object, eating, and reaching for an object (other than a cell phone) were
also associated with increased risk. In general, the risks posed by various types of distraction
appear more problematic for young drivers than adult drivers.

Estimated Change in Crash Risk When Engaging in Secondary
Tasks, Newly Licensed (Novice) Drivers

Type of secondary task Change in risk
Using a cell phone
Dialing 8.3
Talking n.s.
Texting 3.9
Reaching for phone 7.1
Reaching for object (other than cell phone) 8.0
Looking at outside object 3.9
Adjusting radio/HVAC n.s.
Adjusting other controls n.s.
Eating 3.0

Note: n.s. indicates no significant change in crash risk.
Source: Klauer et al. (2014).

Regardless of driver age, many of the highest-risk activities require the driver to look away from
the roadway. This finding is supported by another naturalistic study which compared the effects
of distraction associated with hand-held, portable hands-free, and integrated hands-free phones
(Fitch et al., 2013). Simply talking on a cell phone was not associated with an increased risk of a
crash or near crash, regardless of what type of phone was being used. However, visual-manual
subtasks, such as dialing or answering a phone, increased the amount of time drivers took their
eyes off the roadway and increased the risk of a crash or near-crash.

Given the possible visual, manual, and cognitive attention changes caused by secondary tasks
while driving, none of the distractions listed in the tables above is easily addressed. Moreover, it
is important to note that many of the studies on distracted driving and its consequences were
conducted prior to the proliferation of text messaging, GPS navigation systems, and built-in
technologies. Consequently, it is possible that distraction-related crashes will escalate as the
prevalence, diversity, and use of new technologies continues to increase.

Problem size and characteristics: drowsy driving. Several U.S. and international telephone
surveys provide consistent estimates of the prevalence and key characteristics of drowsy driving.
A 2010 survey of 2,000 U.S. residents found 41% of drivers reported having ever fallen asleep or
nodding off while driving (AAA Foundation, 2010). Four percent of drivers reported falling
asleep while driving in the past month, while 11% had done so within the past year. Similarly, a
Centers for Disease Control and Prevention survey of almost 150,000 U.S. residents found that
4.2% reported having fallen asleep while driving at least once in the past 30 days (CDC, 2013).
NHTSA surveyed 4,010 drivers in spring 2002 and found 11% reported that they had nodded off
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while driving during the past year (Royal, 2003). Of those who nodded off, 66% said they had 6
or fewer hours of sleep the previous night.

These surveys provide additional useful information about drowsy driving. All three found that
young drivers and male drivers were more likely than older drivers and female drivers to have
dozed off at the wheel (AAA Foundation, 2010; CDC, 2013; Royal, 2003). Moreover, driving
while drowsy does not just occur late at night. About one-third of those drivers who admit to
nodding off say the most recent incident occurred in the afternoon (noon to 6 p.m.), which might
be attributable to circadian rhythms. Drowsy driving is also not limited to long trips — roughly
half of the drivers who nodded off had been driving for an hour or less.

It’s often difficult to determine whether drowsy driving contributed to a crash. Similar to
distracted driving, drivers may be reluctant to admit they dozed off following a crash. NHTSA
estimated that 2.5% of fatal crashes and 2% of injury crashes between 2005 and 2009 involved
drowsy driving (NHTSA, 2011). A study by the AAA Foundation using data from 1999 through
2008 found that driver drowsiness may have contributed to 7% of all crashes and 16.5% of fatal
crashes (Tefft, 2012). Again, differences between these studies reflect the difficulty in
determining whether driver drowsiness may have been a contributing factor to the crash.

Strategies to Reduce Distracted and Drowsy Driving

The obvious way to reduce distracted or drowsy driving crashes is to convince or require drivers
to get enough sleep and to pay attention to their driving. These are very difficult goals. Drowsy
driving may result from lifestyles that include insufficient or irregular sleep (shift workers, for
instance) or from medical problems — issues beyond a driver’s immediate control. Many drivers
consider some distractions, such as eating or drinking, listening to the radio, or talking on a cell
phone, to be important and common activities and are unlikely to give them up. Moreover,
studies indicate that drivers themselves are poor judges of the performance decrements that result
from distracting activities (Horrey, Lesch, & Garabet, 2008).

Behavioral strategies for distracted or drowsy driving focus on removing some of the underlying
causes or promoting awareness of the risks. Currently, few studies have examined whether the
standard behavioral countermeasures of laws, enforcement, and sanctions (which are used
successfully for alcohol impairment, seat belt use, aggressive driving, and speeding) are effective
for distracted or drowsy drivers. However, standard behavioral countermeasures have been
studied with young drivers: some graduated driver licensing provisions help reduce distracted
and drowsy driving by limiting the number of passengers, prohibiting nighttime driving, and
restricting cell phone use (see Chapter 6, Sections 1.3 to 1.5).

Distracted or drowsy driving that is related to a driver’s job may be reduced through employer
policies and programs. Links to employer-based resources and the Occupational Safety and
Health Administration are available through distraction.gov. Drowsy driving caused by medical
conditions such as sleep apnea or by drugs or medications may be addressed through policies,
communications, and outreach. Similarly, communications and outreach may be useful in raising
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awareness of specific distraction or drowsiness issues among certain high-risk populations.
However, it is unknown if any of these strategies has been evaluated.

There are a variety of environmental and vehicular strategies to address distracted and drowsy
driving. Rumble strips, both on the shoulder and the centerline, have demonstrated their
effectiveness in preventing crashes associated with inattention or drowsiness. Other roadway
improvements, such as wide and visible edge lines, more easily visible road signs, and better
lighting at night can help drivers who are not fully alert. Vehicular strategies also can address
driver distraction and drowsiness. Collision avoidance technologies such as lane departure
warning, crash-imminent braking, and forward collision warning hold promise for reducing
crashes among drivers who are drowsy or inattentive (11HS, 2012). Such technologies, once
available only in luxury brands, are now offered in many new vehicles. Additionally, in-vehicle
technology in the future may be able to detect driver distraction or drowsiness, by monitoring
driver performance and then alerting drivers (Donmez, Boyle, & Lee, 2007; May & Baldwin,
2009; Papadelis et al., 2007; Sahayadhas, Sundaraj, & Murugappan, 2012). On the other hand,
built-in technologies such as navigation and entertainment systems in vehicles may create more
potential distractions. NHTSA developed Visual-Manual Driver Distraction Guidelines for In-
Vehicle Electronic devices pertaining to original equipment in-vehicle electronic devices
(Visual-Manual NHTSA Driver Distraction Guidelines for In-Vehicle Electronic Devices, 2013).
Although voluntary, the Guidelines encourage automobile manufactures to design in-vehicle
devices so that potentially distracting tasks are limited while driving. This chapter only addresses
behavioral strategies. It does not include environmental, vehicular, and engineering
countermeasures because State Highway Safety Offices do not have authority or responsibility in
these areas

Driver drowsiness is a critical issue for commercial drivers. The Federal Motor Carrier Safety
Administration regulates drowsiness in commercial driver through Hours of Service regulations,
driver logs and inspections (see for example FMCSA, 2008). FMCSA has an extensive drowsy
driver research program focused on commercial drivers (FMCSA, 2005). Additionally, NHTSA
has developed a prototype Drowsy Driver Warning System that appears promising in reducing
drowsiness among drivers of heavy vehicles (Blanco et al., 2009). As with the environmental and
vehicular countermeasures mentioned above, commercial driver countermeasures are not
discussed in this guide because they do not fall under SHSO jurisdiction.

Resources

The agencies and organizations listed below can provide more information on distracted and
drowsy driving and links to numerous other resources.
e U.S. Department of Transportation website on distracted driving: www.distraction.gov
e National Highway Traffic Safety Administration:
0 Research and Evaluation - www.nhtsa.gov/Driving+Safety/Research+&+Evaluation
0 Behavioral Safety Research Reports -
http://ntlsearch.bts.gov/repository/ntlc/nhtsa/index.shtm
e Governors Highway Safety Association: www.ghsa.org
e National Safety Council:
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www.nsc.org/safety _road/Distracted Driving/Pages/distracted_driving.aspx
National Conference of State Legislatures:

www.ncsl.org/issues- research/transport/spotlight-distracted-driving.aspx
National Sleep Foundation: www.sleepfoundation.org

Insurance Institute for Highway Safety: www.iihs.org

AAA Foundation for Traffic Safety: www.aaafoundation.org

For overviews of distracted driving prevalence, risks, legislation, research, and recommended
strategies, see:

NHTSA’s Understanding the Effects of Distracted Driving and Developing Strategies to
Reduce Resulting Deaths and Injuries: A Report to Congress (Vegega, Jones, & Monk,
2013).

NHTSA’s Driver Distraction: A Review of the Current State-of-Knowledge (Ranney,
2008).

Overview of the National Highway Traffic Safety Administration’s Driver Distraction
Program (NHTSA, 2010a).

GHSA’s Distracted Driving: What Research Shows and What States Can Do (GHSA,
2011).

World Health Organization’s Mobile Phone Use: A Growing Problem of Driver
Distraction (WHO/NHTSA, 2011).

For overviews on drowsy driving, see NCHRP (2005), TIRF (2009), and Grigo & Baldock

(2011).

Key terms

GDL.: Graduated driver licensing, a three-phase system for beginning drivers consisting
of a learner’s permit, a provisional license, and a full license. A learner’s permit allows
driving only while supervised by a fully licensed driver. A provisional license allows
unsupervised driving under certain restrictions.

NCSDR: National Center for Sleep Disorders Research

NSF: National Sleep Foundation.




Countermeasures That Work

Countermeasures to reduce distracted and drowsy driving are listed below and discussed
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individually in this chapter. The table is intended to give a rough estimate of each
countermeasure’s effectiveness, use, cost, and time required for implementation. The symbols

and terms used are described below. Effectiveness, cost, and time to implement can vary

substantially from State to State and community to community. Costs for many countermeasures
are difficult to measure, so the summary terms are very approximate. See each countermeasure

discussion for more information.

1. Laws and Enforcement

Countermeasure Effectiveness Cost Use Time
1.1 GDL requirements for beginning drivers * % Kk kKt $ High Medium
1.2 Cell phone and text messaging laws * % $ Medium | Short
1.3 High visibility cell phone/text messaging

enforcement * ok ok ok $33 Low Medium
1.4 General drowsiness and distraction laws * Varies High' Short

T Effectiveness proven for nighttime and passenger restrictions
™ Included under reckless driving; use of explicit drowsiness and distraction laws is low

2. Communications and Outreach

Countermeasure Effectiveness Cost Use Time

2.1 Drowsy driving * $$ Unknown | Medium

2.2 Distracted driving * $$ High Medium
3. Other Countermeasures

Countermeasure Effectiveness Cost Use Time

3.1 Employer programs * % $ Unknown | Short

3.2 Education regarding medical conditions and * Variable | Unknown | Medium

medications

Effectiveness:

% % % % % - Demonstrated to be effective by several high-quality evaluations with

consistent results

% % % % - Demonstrated to be effective in certain situations

% % % - Likely to be effective based on balance of evidence from high-quality evaluations

or other sources

% % - Effectiveness still undetermined; different methods of implementing this

countermeasure produce different results

% - Limited or no high-quality evaluation evidence

4-7
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Effectiveness is measured by reductions in crashes or injuries unless noted otherwise.
See individual countermeasure descriptions for information on effectiveness size and how
effectiveness is measured.

Cost to implement:
$$$: requires extensive new facilities, staff, equipment, or publicity, or makes heavy
demands on current resources
$$: requires some additional staff time, equipment, facilities, and/or publicity
$: can be implemented with current staff, perhaps with training; limited costs for equipment
or facilities

These estimates do not include the costs of enacting legislation or establishing policies.

Use:
High: more than two-thirds of the States, or a substantial majority of communities
Medium: between one-third and two-thirds of States or communities
Low: fewer than one-third of the States or communities
Unknown: data not available

Time to implement:
Long: more than one year
Medium: more than three months but less than one year
Short: three months or less

These estimates do not include the time required to enact legislation or establish policies.
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1. Laws and Enforcement

1.1 Graduated Driver Licensing Requirements for Beginning Drivers

Effectiveness: X % % % %k ' Cost: $ Use: High Time: Medium

" Effectiveness proven for nighttime and passenger restrictions

Studies suggest teenagers and adults are similar in terms of how often they engage in potentially
distracting activities while driving (Foss & Goodwin, 2014; Klauer et al., 2014). However, as
mentioned in the introduction, teens are at higher risk for a crash when engaged in distracting
activities compared to adults (Klauer et al., 2014). Teens are newer at the task of driving, so
driving requires more of their attention than is the case for experienced drivers (Lansdown,
2002). Moreover, key areas of the brain are still developing during adolescence, making it
difficult for teens to manage potential distractions (Keating, 2007). A number of studies also
suggest teens are more likely than adults to drive while drowsy (AAA Foundation, 2010; CDC,
2013; Royal, 2003).

Several elements of graduated driver licensing (GDL) reduce the likelihood of drowsiness and
distractions for newly licensed drivers. For example, nighttime driving is typically restricted
under GDL. Driving at night is more dangerous than during the day and also may pose greater
risks of drowsy driving. In addition, GDL systems usually include a passenger restriction.
Passengers, especially teenage passengers, are a major source of distraction for young, beginning
drivers (Foss & Goodwin, 2014). Cell phones can also distract drivers (see Chapter 4, Section
1.2), so they are often restricted under GDL. The NCHRP guide for reducing crashes involving
young drivers describes the key provisions of GDL laws (NCHRP, 2007). The Insurance Institute
for Highway Safety (1IHS, 2014a) and the Governors Highway Safety Association (GHSA,
2014a) summarize State GDL laws. These summaries are updated monthly. See Chapter 6,
Sections 1.1 to 1.7, for a complete discussion of GDL for beginning young drivers.

Use: As of July 2014, all 50 States and the District of Columbia had some GDL components in
place. The laws in 49 States and the District of Columbia do not allow driving during certain
nighttime hours. Laws in 45 States and the District of Columbia limit the number of passengers
allowed with a driver with a provisional license (GHSA, 2014a; I1IHS, 2014a). Thirty-eight States
and the District of Columbia prohibit the use of cell phones, both hand-held and hands-free, by
drivers with learner’s permits or provisional licenses or by drivers under 18 (GHSA, 2014a;
[1HS, 2014a).

Effectiveness: Several studies document that nighttime and passenger GDL restrictions reduce
teenage driver crashes and injuries (Hedlund & Compton, 2005; NCHRP, 2007; Williams,
2007a). The only evaluation of a GDL cell phone restriction suggests these laws may have little
effect on teenage drivers’ cell phone use (Foss, Goodwin, McCartt, & Hellinga, 2009; Goodwin,
O’Brien, & Foss, 2012).

Costs: Publicity for GDL restriction changes can be delivered directly by the Department of
Motor Vehicles to young drivers as they apply for their learner’s permits and provisional
licenses, so costs can be minimal. Information about GDL restrictions can also be provided
through driver education courses.
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Time to implement: GDL nighttime, passenger, or cell phone restriction changes require several
months to implement for drivers receiving a provisional license. They then will take one or two
years before all provisionally licensed drivers are subject to the new restrictions.
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1.2 Cell Phone and Text Messaging Laws

Effectiveness: * % Cost: $ Use: Medium Time: Short

Cell phones have become an essential feature of modern life. In a NHTSA survey of more than
6,000 U.S. residents, 60% admitted to answering phone calls while driving and 51% reported
making phone calls (Schroeder et al., 2013). Half (50%) of cell phone users reported no
differences in their driving when using a cell phone. NHTSA’s 2012 national observation survey
found 5% of drivers on the road at any given moment were using hand-held cell phones,
unchanged since 2009 (NHTSA, 2014). The percent of drivers who were manipulating a hand-
held device (e.g., texting or dialing) increased from 0.6% in 2009 to 1.5% in 2012. NHTSA
currently estimates that 9% of drivers are using some type of phone (hand-held or hands-free) in
a typical daylight moment (NHTSA, 2014). These estimates may underrepresent cell phone use
given the inherent difficulty in accurately observing these behaviors.

Many studies have investigated the effects of cell phone use on driving (See Caird, Willness,
Steel, & Scialfa, 2008, and McCartt, Hellinga, & Braitman, 2006, for reviews). Experiments on
simulators or test tracks indicate that talking on a cell phone has some effect on driving
performance, most commonly slowed reaction times, but these experiments cannot measure the
impact on crash risk. For reasons outlined in the overview, it can be difficult to determine
whether cell phones contribute to individual crashes. Two studies examining cell phone billing
records concluded that drivers are four times more likely to be involved in a serious crash when
talking on a cell phone (McEvoy et al., 2005; Redelmeier & Tibshirani, 1997). In addition, these
two studies and others have found that hands-free phones offer little or no safety advantage over
hand-held phones (Caird et al., 2008; Ishigami & Klein, 2009). However, recent studies have
questioned the estimates of crash risk and argued the real risk may be much smaller (Farmer,
Braitman, & Lund, 2010; Young, 2012). Studies using in-vehicle cameras and sensors to study
distracted behaviors suggest talking on a cell phone increases risk by a small, non-significant
amount (Klauer et al., 2006, 2014).

There is less disagreement about the dangers posed by texting while driving. In a study using
highly instrumented commercial motor vehicles, texting drivers were 23 times more likely to be
involved in a crash, near-crash, or other safety-critical event compared to uneventful baseline
driving (Olson et al., 2009). This is supported by experimental studies using driving simulations,
which suggest that texting drivers spend up to 400% more time looking away from the road and
are more likely to leave their lane than when not text messaging (Drews, Yazdani, Godfrey,
Cooper, & Strayer, 2009; Hosking, Young, & Regan, 2009). In the NHTSA survey, only 14% of
drivers admitted to sending text messages or emails while driving (Schroeder et al., 2013).

States have been very active in using legislation to address this issue. Since 2000, every State has
considered legislation to curtail distracted driving or driver cell phone use. In 2013, legislators in
40 States considered approximately 170 bills related to distracted driving (NCSL, 2014). No
State completely bans all types of cell phone use for all drivers. Bans on texting are more
common than bans on hand-held cell phone use. Overall