	Intermediate Variable
	DUI Enforcement

	Conceptual Definition
	DUI enforcement refers to the level of enforcement used to detect drivers who are legally intoxicated (i.e., driving under the influence of alcohol). The level of legal intoxication is defined by the law as a specific level of blood alcohol concentration. Any driver with a measured BAC equal to or higher than this defined level is considered intoxicated and can be arrested for DUI. Although the effects of the BAC level on driving performance depend on factors such as an individual’s weight, rate of drinking, and amount of food in the stomach, deterioration in performance becomes quite marked between BACs of .05 and .08. Performance can even be affected whenever a driver’s BAC is higher than .00. 
The goal of DUI enforcement is to reduce the number of persons who drink and then drive, thereby reducing automotive crashes and fatalities. One way to do this is to remove impaired drivers from the roadways and punish them to deter similar occurrences in the future. To accomplish this goal, DUI enforcement can use one or more of the specific regulations and rules such as BAC limits, per se laws, zero-tolerance laws, administrative license revocation, and automobile interlock devices. In terms of specific enforcement policies, the two most salient include random breath testing (used only outside of the United States) and sobriety checkpoints (legal in the United States).

	Measurement
	The level of DUI enforcement can be measured as follows:

1. The number of DUI arrests completed within a specific period in a location. This indicator reflects the level of police actions in locating and apprehending legally impaired (drunk) drivers. Because enforcement is often selective (i.e., highly dependent upon the type of drinking-and-driving checking and surveillance used), a DUI arrest rate is largely a reflection of police activity and not the actual drinking-and-driving rates on the roadways.

2. The number of sobriety checkpoints or roadblocks conducted by the police during a defined time. This reflects the frequency of checkpoints by police but, due to scheduling (e.g., only during high-profile times such as a holiday), may not represent a systematic checking of drinking and driving nor even the actual number of breath checks conducted at these roadblocks.

3. The number of BAC breath checks actually completed by the police during a specific time. These breath checks, if conducted regularly or randomly, can be a valid indicator of frequency of driver checks for legal impairment.

4. The cumulative number of breath-test devices in operation (both PBTs and passive sensor flashlights) in active enforcement. These instruments provided two benefits: (1) increased police capability to apprehend drunk drivers and (2) additional trained officers in the use of these sensors and DUI enforcement techniques generally. The units increased officer motivation to investigate potential DUI offenders. This is one of the better measures of enforcement.

5. The actual date of each checkpoint or major special DUI enforcement sweep that was conducted about once a month.

	Relationship of the Intermediate Variable to the Problem
	In our model, 


DUI enforcement ( perceived risk of DUI arrest, 

which mediates the relationship between 


drinking and drinking after driving ( 

alcohol-related motor vehicle crashes. 

DUI enforcement also directly affects 


public awareness of drinking/driving enforcement, 

which again affects 


perceived risk of DUI arrest. 

DUI enforcement is influenced by 


community activism about drinking and driving.

	Relationship of Intermediate Variable to Other Variables
	

	DUI Enforcement to Perceived Risk of DUI Arrest
	Traditionally, law enforcement directed at drinking and driving has been designed to catch offenders, based on the assumption that such practices will prevent or deter people from driving after drinking. Deterrence, then, essentially increases the perceived probability or likelihood of apprehension for drinking and driving. Deterrence is also influenced by factors such as severity and swiftness of punishment (Ross, 1992). The relationship between enforcement and harm (alcohol-related motor vehicle crashes) is reciprocal in that frequent, severe, or publicly significant traffic crashes involving at least one drinking driver can stimulate increased DUI enforcement. It is also likely that DUI enforcement decays or becomes less significant to law enforcement when there is less attention to such crashes. 

The importance of perceived risk in determining driver behavior has been recognized by researchers concerned with drinking and driving (Reed, 1981; Ross, McCleary, & Epperlein, 1981; Voas, 1982). The actual risk of arrest for DUI is quite small. Borkenstein (1974) estimated that, in the United there is approximately one DUI arrest for every 2,000 driving events above the legal limit. Subsequently, public perception is of a low risk of detection and arrest is accurate. Modest changes in the actual risk of arrest are likely to have little effect on driver behavior (Ross, 1982). Further, substantially bolstering DUI enforcement, though effective (Voas & Hause, 1987), may be politically and economically costly. However, when changes in traffic enforcement are implemented and publicity is widespread, the public may overestimate the risk, at least for a time, and the amount of drinking and driving declines. Voas and Hause (1987), in their Stockton study, demonstrated the dynamic relationship between public perception of arrest risk and drinking-and-driving behavior. When it becomes clear that the actual risk of arrest has not risen appreciably, however, the public returns to its former behavior, and drinking and driving once again increases (Ross et al., 1981).

	DUI Enforcement to Public Awareness of Drinking-and-Driving Enforcement
	This relationship shown in Figure 1 reflects the interaction of changes in enforcement and the public awareness of enforcement. The community learns about DUI enforcement in two ways: (1) observing actual enforcement as drivers (or passengers), and (2) reports from others and in the news. Thus, highly visible and frequent enforcement is observed by drivers while on the roadways, and any publicity (planned or natural local news attention) will increase public awareness (i.e., people will talk about their perceptions of enforcement). See results and discussion in Voas and Hause (1987).

	Alcohol-Related Motor Vehicle Crashes to Community Activism About DUI Enforcement
	One example where increased DUI enforcement substantially decreased alcohol-related motor vehicle crashes is provided by Voas and Hause (1987). Several studies have demonstrated that increasing the total number of police patrols dedicated to apprehending impaired drivers will reduce alcohol-related crashes (Levy, Voas, Johnson, & Klein, 1978; Vingilis & Salutin, 1980; NHTSA, 1995a; Hingson, Howland, Schiavone, & Damiata, 1990). The limitation with this method is that, once the extra manpower is withdrawn, the influence on crashes disappears over time (Voas & Hause, 1987).

	Strategies
	

	Sobriety Checkpoints and Random Breath Testing
	The system of randomly stopping and breath testing motorists originated in Sweden and has been most comprehensively applied in Australia (Homel, 1988; Homel, McKay, & Henstridge, 1995), producing apparently permanent reductions in serious injury crashes of one-third or more where this technique was fully implemented (Homel, 1988). Because of the First Amendment requirement that enforcement stops be “reasonable,” this procedure has been used more sparingly in the United States. Where applied with reasonable frequency (Voas, Rhodenizer & Lynn, 1985; Levy, Shea & Asch, 1989; NHTSA, 1995a); however, it has produced significant reductions in alcohol-related crashes (Stuster & Blowers, 1995). 

The principal limitation of this procedure has been the belief by most police department officials that relatively large numbers of officers are required to meet the legal requirements for conducting a checkpoint. However, legal checkpoints staffed with as few as four officers are as effective as those with ten or more officers (NHTSA, 1995a). The British Road Safety Act of 1968 demonstrated the powerful effect that the threat of roadside breath testing could have on alcohol-related crashes (Ross, 1973; Ross, 1977). The Australian police have demonstrated the longer-term effectiveness of random testing by increasing the testing rate to equal a third or a half of the number of licensed drivers each year (Homel, 1988). The United States has been slow to adopt this “chemistry-based” enforcement system (Voas & Lacey, 1990) because the states have only recently adopted the per se illegal laws that establish a specific BAC as a drunk-driving offense. Once such laws were in place, defense attorneys frequently succeeded in challenging the officer to present behavioral evidence of impairment to demonstrate that they had “probable cause” to make the arrest and require the breath test.

In the United States, when the police have been provided with handheld preliminary breath-test (PBT) devices for testing motorists at the roadside, DUI arrests have increased (Cleary & Rogers, 1986; Saffer & Chaloupka, 1989). Passive sensors (built into flashlights and not requiring a mouthpiece to obtain a driver’s breath sample) are also sensitive detectors of breath alcohol (Lestina & Lund, 1989). At sobriety checkpoints, only motorists who are judged by police to have been drinking are asked to take a breath test. This approach greatly weakens the deterrent potential because experienced offenders believe (with some justification) that they can avoid detection. An estimate is that police miss as many as 50% of drivers with a BAC higher than .10 (McKnight & Voas, 2001).

As described above, an alternative to such selective testing of drivers is RBT or CBT, as it is practiced in Australia, New Zealand, and some European countries. (Henstridge et al., 1997). Shults et al. (2001) reviewed 23 studies of RBT and selective testing found a decline of 22% (range 13 to 36%) in fatal crashes, with slightly lower decreases for noninjury and other accidents for such enforcement strategies

	Lowering BAC Limits for All Drivers
	The relative crash risk of drivers at a BAC of .05 is double the crash risk for a zero-BAC driver; at .08, the risk is multiplied by 10; and at .15 or higher, the relative risk is in the hundreds (Borkenstein et al., 1974). The risk curve is even steeper for serious and fatal crashes, for single-vehicle crashes, and for young people (Jonah, 1986; Mayhew et al., 1986). Given the strong relationship between BAC and risk, countries have established per se laws—that is, a specific BAC level (usually .05 or .08) at which a driver can be arrested (Andenaes, 1988). The BAC can be measured by taking a blood sample from a driver; it can also be measured via an analysis of the exhaled breath. Thus, the invention of the breathalyzer and other portable devices for collecting samples of drivers’ breaths, combined with per se legislation, revolutionized law enforcement of drinking and driving. 
All U.S. states have longstanding laws prohibiting driving while impaired by alcohol. In 49 states, it is also illegal to operate a motor vehicle with a BAC higher than a specified limit, regardless of whether the operator is visibly impaired. Originally, a BAC of .10 or .15 was considered illegal, but all states have since lowered the limit. At a BAC of .08, all drivers are expected to experience impairment in driving-related skills. In support of .08 BAC laws, the U.S. Congress included a provision in the Fiscal Year 2001 Department of Transportation and Related Agencies Appropriations Act 213 requiring states and territories to implement .08 BAC laws by October 1, 2003, or risk losing federal highway construction funds. By that date, 45 states, the District of Columbia, and Puerto Rico had enacted laws lowering the illegal BAC to .08. 
Certain policies depend upon laws that clearly define drinking and driving with a BAC at or higher than a prescribed level for the whole population (e.g., .08 or .05) or for young drivers (usually zero or .02). Evidence for the general deterrent influence of these per se laws is strong, although the effects tend to be temporary (Ross, 1982). This success has led many countries to set even more stringent BAC levels.

Bartl and Esberger (2000) reviewed the international evidence on the effect of lower-level BAC laws. They found that lower BAC limits produced positive results consistently. The effect for Sweden of its .02 law, introduced in 1990, was estimated at 6% (Norström, 1997). Henstridge et al. (1997) analyzed daily accident data for four Australian states between 1976 and 1992 to control for seasonal effects, daily weather patterns, economic and road use activity, alcohol consumption, the day of the week, and other legal interventions. They concluded that the effect of the .05 BAC limit on fatal accidents ranged from 8% in New South Wales to 18% in Queensland. Using roadside survey data in South Australia, Kloeden and McLean (1994) observed a 14% decline in drivers with a positive BAC. 

The final major initiative involving BAC levels has been the establishment of very low BACs (usually .02) for young or inexperienced drivers. Shults et al. (2001) reviewed six well-designed studies of the effect of these laws in the United States and Australia. Estimated declines in fatal crashes ranged from 24 to 9%. Although further evaluation is required, the research to date suggests that the effects of BAC laws are mostly positive, long-term, and cost-effective (Mann et al., 2001). Ross (1982) hypothesised that the deterrent effect wears off because drivers initially grossly exaggerate the certainty of apprehension in response to the publicity. Gradually, however, this initial effect wears off, and drivers realize that their chances of detection are in fact not very high. Making motorists uncertain about the real risk of detection may paradoxically be the key to cost-effective deterrence (Homel, 1988; Nagin, 1998).

	Severity of Punishment
	Punishment for drinking-and-driving conviction has typically been increased, either by changing the maximum penalties or by introducing mandatory minimum penalties. There is limited evidence to support the positive influence of these laws (Ross & Voas, 1989). Indeed, their effects could be counterproductive if the judicial system is overburdened or if prosecutors fail to pursue these cases (Little, 1975; Ross & Voas, 1989). Severe punishments do not appear to produce fewer accidents than less severe penalties (Homel, 1988, Ross, 1992). McKnight and Voas (2001) observed, however, that tough penalties such as imprisonment can have beneficial indirect effects by providing a sanction of last resort to motivate repeat offenders to participate in more constructive programs such as probation or residential treatment.

	Swiftness of Punishment
	Swiftness of punishment is the proximity of punishment to the drinking-and-driving event. One example is administrative license suspensions or revocations for drinking and driving, where licensing authorities can suspend licenses without a court hearing, quickly and closer in time to the actual offense. Administrative license suspension can occur in 40 of the 50 states in the United States, where the effect on drinking-and-driving accidents is consistently positive. The mechanism seems to be general deterrence, with an average reduction of 5% in alcohol-related crashes and a reduction in fatal crashes of 26% associated with administrative licensing revocation (Ross 1992; McKnight & Voas, 2001).

	Frequency of Punishment
	A strategy for increasing certainty of apprehension and punishment is to increase the frequency and visibility of drinking-and-driving enforcement. Ross (1992) estimated that the objective probability of apprehension for an impaired driver in the United States is one in a thousand. Increasing this probability may therefore translate into a higher perceived probability of detection and fewer accidents. The traditional way of doing this is simply to intensify police enforcement in the form of short-term intensive checkpoints, such as during holidays. Such campaigns generally reduce accidents, but once again, their effects are generally short lived (Ross, 1982).

	Low BAC Limits for Young Drivers
	Young drivers (aged 16 to 20) are at risk for traffic crashes, including alcohol-involved crashes, as a result of their limited driving experience and their tendency to experiment with heavy or binge drinking. Lower BAC limits for young drivers (sometimes called zero-tolerance laws) set BAC limits at the minimum that can be reliably detected by breath-testing equipment (i.e., .01-.02). Zero-tolerance laws also commonly invoke other penalties, such as automatic confiscation of the driver’s license. An analysis of the effect of zero-tolerance laws in the first 12 U.S. states enacting them showed a 20% relative reduction in the proportion of SVN fatal crashes among drivers aged 20 and younger, compared with nearby states that did not pass zero-tolerance laws (Hingson et al., 1994; Martin, Grube, Voas, Baker, & Hingson, 1996). Zwerling and Jones (1999), after a review of six studies on the effects of zero tolerance, found that all showed a reduction in injuries and crashes (but three were not statistically significant due to lack of statistical power). Voas, Tippetts, and Fell (1999), in a national study of U.S. states, found a net decrease of 24% in the number of young drivers with positive BACs after implementation of zero-tolerance laws. Similarly, a 19% reduction in self-reported driving after any drinking and a 24% reduction in driving after five or more drinks was found using survey data from 30 states (Wagenaar, O’Malley, and LaFond, 2001). Although all of the studies occurred in the United States, the evidence of effectiveness for low BAC limits for young drivers is quite strong, a conclusion reinforced by Shults et al. (2001) who found reductions of between 24 and 9% in fatal crashes after reviewing both U.S. and Australian studies.

	Strategies (Summary)
	Effective measures to prevent injuries and deaths from impaired driving include the following: 

· Promptly suspending the driver’s licenses of people who drive while intoxicated (DeJong & Hingson, 1998).

· Lowering the permissible BAC levels for adults to .08 in all states (Shults et al., 2001). 

· Zero-tolerance laws for drivers younger than 21 in all states (Shults et al., 2001).

· Sobriety checkpoints (Shults et al., 2001).

· Multifaceted community-based approaches to alcohol control and DUI prevention (Holder et al., 2000; DeJong & Hingson, 1998).

· Mandatory substance abuse assessment and treatment for driving-under-the-influence offenders (Wells-Parker, Bangert-Drowns, McMillan, & Williams, 1995). 

· Reducing the legal BAC limit to .05 (Howat, Sleet, & Smith, 1991; National Committee on Injury Prevention and Control, 1989).

· Raising state and federal alcohol excise taxes (National Committee on Injury Prevention and Control, 1989).

Implementing compulsory blood alcohol testing when traffic crashes result in injury (National Committee on Injury Prevention and Control, 1989).

	Strength of the Evidence
	The CDC Task Force recommended the use of sobriety checkpoints based on strong evidence of their effectiveness in reducing fatal and nonfatal crash injuries and in reducing alcohol-impaired driving and alcohol-related crashes. These findings should be applicable to all drivers in areas where sobriety checkpoints can be conducted.
In addition, evidence supports a conclusion that setting a reasonably low-level BAC, undertaking frequent and visible enforcement of existing BAC limits, threatening and actually suspending driving privileges, and establishing certainty of punishment, especially through randomized enforcement, form a combined strategy with the strongest potential for prevention success.
Another compelling finding is that comprehensive treatment including counselling or therapy plus license suspension can be effective in reducing recidivism. Restorative approaches, although promising if they incorporate license loss, require further evaluation. The application of ignition interlock devices has shown positive results but has not been widely tested in countries other than the United States.

Regarding young drivers, the scientific evidence shows that low BAC limits, delayed access to a full license, and curfews for young drivers can be effective strategies for reducing drinking-and-driving among the young. Graduated licensing schemes can incorporate all these strategies within one system by controlling the rate and manner in which young drivers gain access to full driving privileges. These schemes have been well accepted where implemented, and the small number of evaluations all show safety benefits (Begg et al., 2000; Mayhew, 2000; Ulmer, Ferguson, Williams, & Preusser, 2000).


