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To identify the highest priority research studies required to provide public health, traffic 
safety activists, and government officials with the information required to establish effec­
tive programs to reduce underage drinking and drinking and driving. 

INTRODUCTION 

Before the Surgeon General's Conference on Drunk Driving in 1988 (General Account­
ing Office, 1989), the field of alcohol and highway safety was fairly well limited to the 
factors related to impaired driving enforcement of drinking-and-driving laws, adjudica­
tion sanctioning, and public information programs related to drinking and driving. Be­
cause the minimum legal drinking age laws (MLDAs) have successfully reduced under­
age highway mortality and morbidity, the alcohol safety research field has expanded to 
include additional components of the public health field. These components include pro­
grams to reduce availability through pricing, modification of the conditions of sale, and 
the use of zoning regulations to reduce the density of alcohol outlets and exercise some 
control over their sales policies. As a result, in considering underage drinking and im­
paired driving, it is necessary to consider a large area ofresearch. To inform this back­
ground paper and structure the discussion sessions for the TRB' s summer 1999 meetings, 
it is useful to develop a model into which the research studies reported over the last three 
decades can be classified. The construction of a model is also useful in directing attention 
to the users of alcohol safety science. The model should reflect the major operating com­
ponents of the social/legal system through which society attempts to control underage 
drinking and drinking-and-driving. 

Figure 1 represents an attempt to construct such a system for use in the present re­
port. This model identifies eight major elements of the current prevention system for 
controlling underage drinking and drinking and driving. The first element encompasses 
the effort to better identify and understand the underage, alcohol abuse problem and to 
identify measures useful in evaluating program effectiveness. A second element incorpo­
rates the problems and issues related to persuading adults that underage drinking, as well as 
drinking and driving, is a serious problem and the related problem of recruiting official sup­
port for police departments to increase the resources devoted to underage enforcement. A 
third element includes public education efforts designed to dissuade or deter young people 
from drinking and driving while impaired. The fourth element includes those programs di­
rected at enforcing underage sales laws with owners of alcohol outlets and enforcing 
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underage possession and consumption laws with youths under age 21. A fifth element fo­
cuses upon methods for reducing the risk involved in introducing youth into the driving en­
vironment. The sixth element draws together those programs that are specifically designed 
to reduce pressures on drinkers to drive after consuming alcohol. The seventh element cov­
ers the strategies and procedures that police use to apprehend underage drinking drivers. 
And the eighth, and last, component brings together all of those intervention programs that 
become possible once an offender has been cited and the court or the state gains the author­
ity to control their behavior and administer sanctions designed to prevent recidivism and 
promote recovery from problem drinking. The research needs in each of these eight ele­
ments are outlined in the following sections. 

RESEARCH NEEDS 

Underage Drinking Problem 

Problem Area: What is known regarding morbidity and mortality related to underage drink­
ing and impaired driving 

What We Know and Don't Know: That drivers under age 21 are at elevated risk of 
crash-involvement per mile of exposure is well understood (Zador, 1991; Beimess et al., 
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1993; Zador et al., 1999 in press). Recent evidence suggests that age of onset of drinking 
is an important factor in adult alcohol abuse and adult drinking and driving (Grant, 1998). 
This conclusion, however, is based on cross-sectional rather than longitudinal data. There 
is a need to verify Grant's results with longitudinal studies where early drinking is re­
corded for teenage cohorts and alcohol problems of drinking and driving assessed when 
the individuals reach adulthood. A review of studies on the costs of underage drinking 
has recently been issued (Levy et al., 1999, working paper); however, these costs may be 
underestimated if underage drinking significantly increases mortality and morbidity 
among adults. 

Research Issues: The effect of early onset of drinking on adult morbidity and mortality 
needs to be determined. 

Likelihood of Successful Research: There are a number of existing data sets that may 
provide the longitudinal information required. 

Application of Research Results: A significant factor limiting the resources devoted by 
governments and police departments to enforcement of MLDAs and zero-tolerance laws is 
the belief that, though underage drinking may be dangerous to youthful binge drinkers, it 
has relatively small impact on society as a whole compared to street crime and drug use 
among other adult problems. 

Broader Issues: A clear demonstration that underage use produces adult morbidity and 
mortality would provide a stimulus to governmental activity similar to that produced by 
the knowledge that tobacco addiction begins with underage smoking. 

Adult Commitment to Reducing Underage Drinking and Impaired Driving 

Problem Area: The lack of citizen and official support at the community level for strong 
efforts to reduce underage drinking and impaired driving. 

What We Know and Don't Know: At the national level, there has been strong support 
for laws such as the MLDA and the zero-tolerance law that are designed to reduce under­
age consumption and impaired driving. At the local level and particularly among police 
departments, there has been considerably less concern with underage drinking. Enforce­
ment of these laws is often given low priority relative to other law enforcement responsi­
bilities (Voas and Williams, 1986; Preusser et al., 1994; Wagenaar and Wolfson, 1995). 

Research Issue: How can communities organize to promote increased enforcement of 
underage drinking laws? 

Likelihood of Successful Research: Although large numbers of community substance 
abuse prevention programs have been funded (Robert Wood Johnson, Fighting Back, 
Center for Substance Abuse and Prevention, Community Partnerships, NHTSA Safe 
Community Programs), few of these efforts have been adequately evaluated. Recently, 
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three research projects (Community Trials, Holder et al. , 1997a; Communities Mobilizing 
for a Change on Alcohol Project; Wagenaar et al., 1994; and Saving Lives, Hingson et al., 
1996) have provided evidence for the effectiveness of science-based community efforts. 
This research has also developed initial models for community action (Holder et al., 
1997b; Voas et al., 1997a). Additional studies are needed to confirm and expand these 
models. 

Application of Research Results: The broad enthusiasm for community projects evi­
denced by government agency program mandates suggest that effective, validated models 
of community action will be implemented if they are available. Unless community sup­
port can be marshaled to demand stronger enforcement of underage drinking and drinking 
and driving laws, much of the potential value of this legislation will be unrealized. 

Public Education 

Problem Area: Mass media efforts to influence underage individuals to reduce consumption 
and avoid impaired driving. 

What We Know and Don't Know: There is substantial evidence that advertising sells 
products. The evidence that it influences underage drinking is more limited (Atkin, 1989; 
Grube and Wallack, 1994). Overall, there is little evidence that safety campaigns alone 
have any impact on driving behavior (Wilde et al., 1971). Similarly, the efficacy of 
school-based programs designed to delay the onset of drinking and reduce problematic 
consumption has been meager though there is some indication that involving parents may 
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Research Issue: There are several important issues that require additional study: 

1. To what extent does advertising and the content of television, movies, and musi­
cal entertainment increase underage consumption? 

2. What is the efficacy, if any, of counter advertising and of general public health 
messages in reducing underage consumption? 

3. Can a low-cost, effective school-based education program be developed that will 
reduce underage drinking and impaired driving? 

Likelihood of Successful Research: Public information efforts occur in a complex media 
environment, overloaded with messages irrelevant to drinking and drinking-and-driving. 
Therefore, it has proved to be very difficult, despite considerable expenditure of scientific 
effort, to demonstrate conclusively that either alcohol advertising significantly increases 
consumption or that mass media public service messages reduce alcohol problems. At the 
same time, there is considerable evidence that publicity is an essential element for the suc­
cessful introduction of new legislation and for the effectiveness of enforcement programs. 

Application of Research Results: Because of the political success in gaining funds for 
counter-advertising in the tobacco area, it would appear important to determine where 
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similar counter-advertising would be effective in reducing alcohol consumption. The $2 
billion national antidrug mass media educational program illustrates the readiness of the 
public to support public information programs even if there is a lack of evidence for their 
effectiveness. The current state of knowledge that indicates that mass media campaigns, 
not linked to specific enforcement or safety programs, are ineffective suggest that the best 
use of prevention funds is to support media advocacy efforts at the local level where they 
are closely tied to community prevention activities. 

Reducing Availability 

Problem Area: Laws directed at reducing the availability of alcohol for underage youth 
fall into two categories: (a) those that target the supplier and (b) those that target youth 
who illegally purchase and consume alcohol. 

What We Know and Don't Know: We know that relatively little effort is placed on en­
forcement of the MLDAs in most communities in the nation, and that the numbered citations 
of underage users is significantly higher than the numbered citations of outlets for selling to 
those underage customers (Toomey et al., 1996; Wagenaar and Wolfson, 1995). There is, 
however, evidence that where enforcement occurs, the ease with which young people obtain 
alcohol is reduced (Grube, 1997). 

Research Issue: What type and level of enforcement will produce a high level ofrefusal 
to sell to youth under age 21 by off- and on-premises outlets? What laws and enforcement 
techniques are most effective in deterring underage youth from consuming alcohol? 

Likelihood of Successful Research: There is substantial reason to believe that well­
publicized, energetic enforcement of age-21 sales laws will significantly reduce sales to 
minors. More problematic is the success of research directed at improving methods for 
detecting and apprehending underage drinkers . A particularly difficult problem is pre­
sented by binge drinking that normally occurs for those under age 21 away from adult su­
perv1s10n. 

Application of Research: Laws against sales to underage youth and consumption by youth 
are in place; therefore, any effective measures for reducing sales to minors or for reducing 
underage drinking are likely to be implemented, providing that the community has been or­
ganized to take action and to support enforcement efforts. The effectiveness of any program 
to reduce sales and underage consumption is highly dependent on the local political will to 
commit significant resources to that effort. Thus, the success of these measures is dependent 
on the area "Adult Commitment to Reducing Underage Drinking and Impaired Driving." 

Introduction to Driving 

Problem Area: Reducing risk among novice drivers. 



74 TRB Transportation Research Circular 502 

What We Know and Don't Know: It is well-established that novice drivers are at par­
ticularly high risk for crash involvement whether drinking or not drinking. If drinking, 
they are particularly vulnerable to impairment. We also know that there is strong evidence 
that requiring a period of restricted driving to introduce novices to the driving environ­
ment appears to reduce crash involvement (Frith and Perkins, 1992; Langley et al., 1996; 
Preusser et al., 1984 ). What is less clear is the relative value of the various elements of 
current graduated licensing systems. For example, there appears to be evidence for the 
value of a nighttime curfew as a part of the graduated licensing program (Ferguson et al., 
1996; Williams and Preusser, 1997). However, McKnight et al. (1983) found that the 
nighttime curfew in Maryland did not reduce crashes among nighttime novice drivers but 
did serve to motivate a reduction in daytime crashes in order to qualify for nighttime 
driving. 

Research Issues: 

1. To what extent are graduated licensing programs that do not include a nighttime 
curfew effective? 

2. To what extent are police enforcing graduated licensing laws? 
3. To what extent are current driver education programs effective in reducing alco­

hol-related crashes among novice drivers? 

Likelihood of Successful Research: With a general trend for states to enact graduated 
licensing programs, there should be a number of states applying this concept in different 
ways. This should offer a good opportunity to evaluate differing provisions in the law. 

Application of Research Results: Parents tend to strongly support the concept of gradu­
ated licensing. Therefore, there is a good chance that effective programs will receive sup­
port at both the state and community levels. 

Broader Issues: There has long been a controversy regarding the effectiveness of driver 
education in reducing crash risk among novice drivers. In general, it has been difficult to 
demonstrate that driver education has a safety benefit. It is best justified as a method for 
training youth to the point where they can begin to operate a vehicle on the roadway. Be­
cause high schools are overloaded with educational demands, the provision of driver educa­
tion within the school remains a controversial subject. Because of the expense, behind-the­
wheel training has tended to move out of the high school into private driving schools. 
Whether the didactic educational materials that remain in driver education programs in the 
schools have any value needs to be determined. 

Preventing Driving After Drinking 

Problem Area: Includes those programs designed to prevent underage individuals who 
have been drinking from driving. 
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What We Know and Don't Know: Designated driver and safe ride programs have been 
widely used throughout the country, but separate evaluations for underage drivers have not 
been conducted. Though Roeper and Voas ( 1999) have presented evidence that suggests 
that underage drivers are making greater use of designated drivers than are their adult com­
patriots, Fell, Voas, and Lange (1997) have presented evidence from roadside surveys that 
the designated driver concept is widely used. However, those who act as designated drivers 
and those who use the services of such drivers, use a modified version of the basic concept 
that allows the designated driver to consume limited amounts of alcohol. Further, designat­
ing a driver is frequently postponed to the point where all potential designated drivers have 
been drinking (Lange et al., 1998). A major issue on which there is almost no data is the 
question of whether the availability of a designated driver or of a safe ride encourages 
drinkers to consume more alcohol, thereby making them more vulnerable to other conse­
quences of abusive drinking even if they are protected from drinking and driving. McKnight 
et al.(1984) found that high school youth were more ready to intervene with their peers who 
were drinking than were adults. 

Research Issues: Are designated driver and safe ride programs effective in reducing 
drinking and driving by underage youth? Do they encourage drinking by sending a 
mixed message regarding the no-consumption provisions of the MLDA or by encour­
aging youth, who accept these services, to drink more because they will not be driving? 
Does peer intervention training result in reduced drinking-and-driving by underage 
youth? 

Likelihood of Successful Research: Research on designated driver and safe ride pro­
grams will be difficult among underage youth. Although consumption is illegal, youth 
tend to drink in locations where they are unsupervised ( e.g. , parks, beaches, or in private 
homes where parents are absent) and where it would be difficult to provide safe rides or 
encourage designated driver services. Follow-ups to the original McKnight studies on 
peer intervention should be possible; however, since these should take place within a 
school setting. 

Application of Research Results: The widespread use of the Drug Abuse Resistance 
Education program and other efforts to discourage drug and alcohol use through class­
room programs suggest that a peer intervention program and curriculum that had been 
shown to be effective would be likely to be adopted in most schools. 

Broader Issues: The reasonably widespread use of limousines funded by parents for 
prom graduation and other special high school events is generally unsupported by signifi­
cant evidence that this procedure reduces alcohol-related crashes. A better test of the 
value of this activity could be important to parental support for such programs. 

Enforcement of Underage Driving Under the Influence Laws 

Problem Area: Drivers under age 21 in all 50 states are now subject to a 0.02 blood al­
cohol content (BAC) limit. This area is concerned with (a) the adequacy of these laws, (b) 
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the level at which they are being enforced; and ( c) the extent to which the motor vehicle 
departments and the courts are imposing the requisite license penalties on youthful of­
fenders. 

What We Know and Don't Know: We know that there is substantial evidence that zero­
tolerance laws work (Blomberg, 1992; Hingson et al., 1994; Hingson et al., 1991). On the 
other hand, there is considerable evidence that several zero-tolerance laws were hastily 
drafted and lack critical components that act as a barrier to their enforcement. We are also 
aware that enforcement of zero tolerance varies significantly between the states. 

Research Issues: 

1. Are there provisions in the current zero-tolerance laws that make them unenforce-
able? 

2. Are the police enforcing zero-tolerance laws? 
3. What patrol strategies are most likely to identify underage drinking drivers? 
4. What detection methods are most likely to identify young drivers who have been 

drinking? 
5. What citation policies and court processing methods are most conducive to strong 

enforcement of zero-tolerance laws? 
6. How can police officers be induced to use passive sensing and preliminary testing 

to enhance zero tolerance enforcement? 

Likelihood of Successful Research: The variety of current zero-tolerance laws provides 
significant opportunity to determine the factors thal lead lo lhe 1::ffedi vc tnfofcement of 
this underage drinking and driving law. The principal problem for investigators will be to 
find police departments willing to try novel procedures for apprehending underage 
drinking drivers. 

Application of Research Results: Although all 50 states now have zero-tolerance laws, 
there should be a significant opportunity to implement changes in these laws that are sug­
gested by the research results. While the interest of police departments in enforcing un­
derage drinking and driving laws is limited by the other priorities they must accommo­
date, where community support is available, it should be possible to persuade officers to 
implement new enforcement policies and procedures that show promise of increasing the 
effectiveness of zero tolerance enforcement. 

Broader Issues: The enforcement of underage zero-tolerance laws highlights the basic 
issue confronting law enforcement officers in using chemical tests as the basis for en­
forcement actions. Low BAC levels in healthy youthful drivers will be difficult to de­
tect because they will not generally appear to be measurably impaired. Almost all cur­
rent enforcement is based on detecting impairment, therefore the zero-tolerance laws 
challenge the current driving under the influence (DUI) system by requiring the officer 
to respond to evidence of drinking rather than evidence of impairment. Ultimately, this 
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should put pressure on police departments to modify their current DUI arrest policies 
for individuals under age 21. 

Intervention with Young DUis 

Problem Area: Once a youthful offender has been identified and cited for a drinking­
and-driving offense, there is an opportunity to exercise control over the individual to in­
sure participation in one or three types of programs designed to reduce future drinking­
and-driving 

1. Incapacitation through license suspension or vehicle impoundment; 
2. Educational and/or treatment programs; and 
3. Community service or house arrest programs. 

77 

What We Know and Don't Know: There is ample evidence that suspension of the 
driver's license is an effective way ofreducing recidivism and crash involvement by in­
capacitating, at least in part, the DUI offender. The negative aspect of this procedure is 
that it is difficult to enforce the license suspension sanction. As a result, youthful offend­
ers continue to operate vehicles and get in crashes, albeit, at a lower rate than if not sus­
pended. Vehicle impoundment has an effect over and above suspension alone in reducing 
recidivism (Voas et al., 1997b and 1998; DeYoung, November 1997). Education and/or 
treatment programs have a 7 to 9 percent impact in reducing recidivism over and above 
that oflicense suspension alone (Wells-Parker et al., 1995). Jail and/or community serv­
ice has been shown to have relatively little effect on recidivism among adult DUis (Zador 
et al., 1988; Nichols and Ross, 1989). However, the effect of jail and community service 
on underage drivers is unknown. House arrest has also been shown to be effective for 
adult drivers, but its impact on underage drivers is unknown (Jones et al., 1996). Addi­
tional attention needs to be given to the impact of systems proven for the adult drivers 
when applied to drivers under age 21. Relatively how effective is license suspension, ve­
hicle impoundment, educational treatment, community service, or house arrest for this 
younger group? 

Research Issue: Determine effectiveness with drivers under age 21 of sanctions demon­
strated to impact recidivism and crash involvement of adults. 

Likelihood of Successful Research: Although the extent to which the new zero­
tolerance laws will be enforced in the 50 states is unknown, to the extent that they are ef­
fectively implemented, additional numbers of underage drivers should come under the 
authority of the motor vehicle department or the courts. This should open up opportuni­
ties to study the effectiveness of suspension, treatment, and community service with this 
age group. 

Application of Research Results: Because of the general concern with underage drink­
ing and drinking and driving, adults are generally willing to see underage drinking drivers 
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receive reasonable penalties. Thus, it should be possible to implement sanctions shown to 
be effective in reducing recidivism and crash involvement among youth. 

Broader Issues: Though national polls such as those conducted by NHTSA suggest that 
adults are willing to apply reasonable sanctions to underage drivers, it is likely that there 
will be significant resistance to criminalizing youthful offenders. Thus, it is expected that, 
ultimately, most states will adopt administrative sanctioning procedures focusing on li­
cense suspension rather than treating zero-tolerance citations as if they were an impaired 
driving offense. This may limit the available sanctions to license suspension and educa­
tion programs that are generally favored for underage individuals. It is possible, however, 
that house arrest may be a very effective sanction for underage drivers if adults are will­
ing to see that imposed on this age group. Additionally, the alcohol safety interlock would 
appear to be an appropriate sanction for young drivers apprehended drinking and driving. 
The principal issue will be the potential cost of the device and the question of whether the 
youth has his or her own vehicle or is driving the family vehicle. 

SUMMARY 

There are a large number of issues pertaining to underage drinking and drinking and 
driving that need additional research work. Because potential research areas are so broad, 
and the availability of federal funds appears to be limited, it is important to develop some 
priorities to guide funding agencies and investigators interested in entering the underage 
drinking and drinking and driving field. 
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