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Abstract

Background—Young drivers represent a disproportionate number of the individuals involved in
alcohol-impaired driving. Although there is a known association between drinking and alcohol-
impaired driving in young drivers, the link between early onset drinking and early onset alcohol-
impaired driving has not been explored.

Objectives—The present study aimed to assess this link along with potentially confounding
factors.

Methods—The assessment used a proportional hazards model with data collected from the
Buffalo Longitudinal Study of Young Men, a population based sample of 625 males at ages of 16—
19 years old.

Results—Controlling for the effects of potentially relevant confounds, the early onset of drinking
was the most influential factor in predicting the early onset of alcohol-impaired driving. Race and
the early onset of other forms of delinquency also played a significant role in the early onset of
alcohol-impaired driving.

Conclusion—Preventing an early start of drinking among adolescents may be the most critical
factor to address in preventing an early start of alcohol-impaired driving.

Keywords
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1. INTRODUCTION

A major public health concern is alcohol-impaired driving and related health and social
consequences. Young drivers disproportionately represent a large percent that have been
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involved in alcohol-impaired driving. The National Highway Traffic Safety Administration
(2010) (1) reported that in 2009 the age group of 21 to 24 years old had the highest
percentage of drivers in fatal crashes with BAC levels of .08 or higher, which accounted for
35 percent of the total fatal crashes in that year.

Because alcohol-impaired driving involves drinking behavior, studies have examined the
possible association of adolescent daily drinking patterns with the risk of alcohol-impaired
driving (2-10). Several studies have also assessed the potential effect of age onset of
drinking on the risk of subsequent alcohol-impaired driving by young people (11-14).
Unfortunately, no research has examined the potential link between early onset of drinking
and early onset of alcohol-impaired driving. The present study is aimed to explore the
potential link using data collected from the Buffalo Longitudinal Study of Young Men
(BLSYM).

2. RESEARCH CONTEXT

Alcohol-impaired driving per seis criminal behavior and both drinking and driving have
legal limits. Underage drinking or driving is illegal. Therefore, alcohol-impaired driving by
adolescents is often considered as a form of delinquency. The literature on delinquency has
consistently shown that an early age of onset in delinquency predicts a relatively long
criminal career and chronic offenders commonly have an early onset of delinquency (15—
18). Consequently, many researchers believe that it is important to understand the
determinants and processes of early onset of delinquency for crime prevention and control.
A few studies have examined the potentially influential factors (e.g., childhood behavioral
problems and disadvantaged family environment) in the early onset of delinquency (19-21).

However, alcohol-impaired driving by adolescents represents a unique form of delinquency
that involves drinking. Literature in the area of public health generally focuses on the role of
adolescent drinking behavior in their alcohol-impaired driving (2-10). A few studies have
also assessed the potential influence of early onset of drinking on adolescents’ subsequent
problems in alcohol-impaired driving (11-14). The general findings indicate that adolescent
drinking patterns are significantly associated with their drinking-and-driving behaviors and
that young people who start drinking at an early age are at heightened risks for subsequent
alcohol-related driving risks.

Given the literature in delinquency and public health, it would be relevant to assess the
association between early onset of drinking and early onset of alcohol-impaired driving
among young people. As noted by Zhang et al. (2011) (22), alcohol-impaired driving by
adolescents has a developmental trajectory that differs from those of adolescents’ drinking
and other forms of delinquency. Drinking and driving starts relatively late (the earliest age
onset is 13 years old and the mean age is 16 years old according to the BLSYM data; also
see [23-24], [9], [25]) because it depends more on factors such as the availability of
alcoholic beverages, access to motor vehicles, driving ability and skills, and situational
factors (e.g., participation in a party).

In contrast to drinking-and-driving behaviors, studies indicate that young people usually
have an earlier initiation of drinking (26, 13, 14). The BLSYM data show that the age onset
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of drinking is as early as 6 years old and the mean age is 14 among the surveyed young
males. Also, other forms of delinquent acts, especially those minor and general delinquent
acts start earlier (typically between ages 8 and 14; see [27-30]) than does drinking and
driving. For the BLSYM data, the age onset of delinquent acts is also as early as 6 years old
and the mean age is about 12 years old.

3. CURRENT STUDY

The differences in the age onsets of alcohol-impaired driving, drinking, and other forms of
delinquent acts provide a logical basis to assess the potential link between early onset of
drinking and early onset of alcohol-impaired driving. The assessment is important because
adolescents who have an early start of alcohol-impaired driving are likely to experience a
longer path in such driving behavior (22). The present study hypothesizes that young people
who have an early start of drinking are likely to have an early start of alcohol-impaired
driving.

Building upon the literature, the study includes several control variables that may have
confounding effects on early onset of alcohol-impaired driving in analysis. These variables
are: age onset of other forms of delinquency, childhood behavioral problems, parental
drinking behavior, disadvantaged family environment, and race. The inclusion of these
variables allows us to assess the independent effect of age of onset of drinking on age of
onset of alcohol-impaired driving. As discussed above, the delinquency literature indicates
that childhood behavioral problems, disadvantaged family environment, and race are
significantly associated with early onset of delinquency, although no studies have
specifically addressed the association between these factors and early onset of alcohol-
impaired driving (19-21). In the delinquency literature, alcohol-impaired driving among
adolescents is commonly studied with other forms of delinquency together. Based on the
literature, it is would be logical to assume that childhood behavioral problems may have
confounding impact on early onset of alcohol-impaired driving because such a drinking-
driving behavior is an distinctive form of adolescent problem behaviors. Problem behaviors
in childhood and adolescence may be related.

Early onset of other forms of delinquency, especially those relatively minor delinquent acts
may also have impact on early onset of alcohol-impaired driving. Data and literature show
that drinking and driving starts relatively late compared to other forms of delinquency (23—
24, 9, 25), and different forms of delinquency including alcohol-impaired driving are
commonly correlated highly (15-16).

Also, it has been widely studied and recognized that parental drinking behavior is
significantly associated with adolescent drinking behavior, although no research has
specifically addressed the possible correlation between parental drinking behavior and early
onset of alcohol-impaired driving among adolescents (31-32). We speculate that parental
drinking behavior may have a confounding effect on early onset of alcohol-impaired driving
among adolescents. Alcohol-impaired driving among adolescents involves underage
drinking and driving under the influence which both are illegal. If parents are heavy
drinkers, adolescents may model their drinking behavior after their parents, implying that
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they are likely to drink heavily as their parents do. Consequently, their heavy drinking may
increase their chances to engage in drinking-driving. Therefore, controlling the potential
effects of these variables helps identify the effect of early onset of drinking on early onset of
alcohol-impaired driving.

4. DATA AND METHODS

4.1 Data

The data used for the present study came from the three waves of the Buffalo Longitudinal
Survey of Young Men (BLSYM), which the first wave was conducted in 1993.1 It collected
data from both primary and family respondents which provide suitable information for the
present study. The BLSYM was a panel study of adolescent substance use and delinquency
with a probability sample of 625 males aged 16-19 from the Buffalo area, New York. Each
primary respondent was interviewed in three waves of the study with 18 months apart
between waves.?

The sample was recruited by random digit dial, with screening by a brief questionnaire (e.g.,
fewer parental rules than peers, attended many schools, got into fights when young, etc.) to
over-sample young men with higher risk backgrounds. Those who scored 3 or more items in
the delinquent direction were always invited to participate; the others were recruited at a
random 1/3 of the time. The sample represents the full range of individuals from the general
population that is enriched by oversampling those at greater risk for problem behaviors.3
Face-to-face structured interviews were conducted by trained interviewers at the Research
Institute on Addictions. Only the first wave of BLSYM conducted face-to-face interviews
with both primary and family respondents (see Table 1 for a brief demographic description
of the primary respondents).

The BLSYM data provide a unique opportunity to assess the potential link between age
onset of drinking and age onset of alcohol-impaired driving among adolescents. The survey
selected a male sample with an age range of 16 to 19 years old at the first wave. As previous
studies indicated, males commit far more delinquent acts than females, and commit
particularly high proportions of the most physically threatening crimes (34). Young males
also have much higher rates of alcohol-impaired driving and involvement in fatal crashes
related to their alcohol-impaired driving (24). Face-to-face interviews with family
respondents (usually mothers of the primary respondents) provide information on parental
drinking behavior and the primary respondents’ childhood experience before they were 12
years old.

IThe study has been approved by the Institutional Review Board from the Research Foundation, the State University of New York for
the protection of human subjects.

The sample attrition is 4.6% for the second wave and 7.6% for the third wave. The small attrition does not affect the nature and
characteristics of the sample as we assessed (33). Also, the attrition is not likely to have a significant effect on our current analysis
because the overall measures of age onset of alcohol-impaired driving, age onset of drinking, and age onset of other forms of
delinquency counted any respondents who reported or did not report any age onsets of the behaviors in any of the waves.

A total of 840 eligible households were recruited. Of the 840, 625 were interviewed and 215 were randomized out based on
screening, availability, and agreement. As a result, the response rate was 74% for both young males and their parents, since the survey
interviewed 625 complete pairs. Although the sample might not represent the general population of adolescents in the area because of
oversampling of those who had higher risk backgrounds, it provides sufficient data in delinquency for analysis.
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4.2 Measures

The dependent variable for the present study is age onset of alcohol-impaired driving.
Because the BLSYM is a panel study using repeated measures across the three waves, we
created a measure of the dependent variable using information from self-reports of primary
respondents on a survey question in all three waves. The question asks “How old were you
the first time you did this?” following a question “Have you ever in your lifetime driven a
motor vehicle while feeling the effects of alcohol?” The main independent variable is the
age onset of drinking. It is measured using a survey question “About how old were you
when you began drinking alcoholic beverages, not counting small tastes?” The responses to
the question from all the waves were also used to create the measure.

As described previously, the study also has several control variables to assess the net effect
of age onset of drinking on age onset of alcohol-impaired driving. They include age onset of
delinquency, childhood behavioral problems, parental drinking behavior, disadvantaged
family environment, and race. Age onset of delinquency is measured by the age when
respondents began engaging in any of the 33 types of delinquent acts such as begging for
money or things from strangers or buy-sell-hold stolen goods (see Appendix 1 for a
complete list of the items).4 The specific survey question asks “How old were you the first
time you did this (i.e., the delinquent act mentioned in the prior question)?” Using responses
from the primary respondents in all three waves, we calculated the minimum age when a
respondent started any of the 33 types of delinquent acts.®

The variable of childhood behavioral problems is measured using 5 survey items asking
family respondents to report whether the primary respondents had the following behavioral
problems before age 12. They include: lying, fights, couldn’t accept correction, destructive,
and unresponsive to discipline. The response categories are: 1 = applied; 2 = did not apply.
The responses to “applied” were counted to create an index to represent the level of primary
respondents’ childhood behavioral problems. The Cronbach’s Alpha is 0.69 for the index.

The measure of parental drinking behavior was based on information provided by the family
respondents. It was created using survey questions about frequency and quantity of drinking
malt liquors, beers, wine coolers, fortified wines, wines, and liquors by parents in the past
twelve months. We multiplied the frequency and quantity to calculate average alcohol
consumption of parents (see Appendix 1 for a detailed description of the survey items).

Two items from the family respondent interviews are used to measure the variable of
disadvantaged family environment. One item asks whether the family was on social welfare
when the primary respondent was growing up. The second item indicates whether the family
had received food stamps when the primary respondent was growing up. Responses to the
items are summed to create an index to indicate the level of disadvantaged family
environment. The Cronbach’s Alpha is 0.83 for the index. Race is a dummy variable coded

4The 33 delinquency items were adopted from National Youth Survey developed and conducted by Elliott and his colleagues (1985)
g35).

The results from our correlation analysis indicate the reliability and stability of the survey items across waves which provide a
foundation for the overall measures across waves (see Appendix 2).
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in the direction of White (other racial categories, mainly Blacks, are coded as 0; see Table 2
for the descriptive statistics of the variables).

4.3 Analytical Strategy

Given that the dependent variable is the time (i.e., the age) to start alcohol-impaired driving
and 51.4% of the respondents had not reported any alcohol-impaired driving at the third
wave of the survey, we conduct survival analysis using the method of Cox Regression. Cox
Regression is a survival analysis method for modeling time-to-event data in the presence of
censored cases. It allows the inclusion of multiple covariates in the model while handling the
censored cases correctly. The basic model offered by the Cox Regression procedure is the
proportional hazards model in which the hazard function measures the potential for the event
to occur at a particular time point, given that the event may not yet occur.

5. RESULTS

The Cox Regression results are reported in Table 3. Consistent with our hypothesis, the
results in Table 3 indicate that age onset of drinking has a significant effect on age onset of
alcohol-impaired driving for the data of three waves (b = —0.17).6 Respondents who had an
early start of drinking was likely to have a higher probability of initiating a earlier start in
alcohol-impaired driving than those who had a later start of drinking.

The results also show that age onset of other forms of delinquency has a significant effect on
age onset of alcohol-impaired driving (b = —0.06), although the effect is weaker than that of
age onset of drinking. Respondents who started delinquent acts in an early age were likely to
have an early start of alcohol-impaired driving. Race is also a significant factor in age onset
of alcohol-impaired driving (b = 0.24). White respondents were more likely to have an early
start of alcohol-impaired driving than respondents in other racial categories (mostly the
racial category of Blacks). A possible interpretation is that White adolescents might have
easier access to alcoholic beverages and motor vehicles given their advantaged social and
economic status.

However, the measures of childhood behavioral problems and disadvantaged family
environment have no significant effects on age onset of alcohol-impaired driving which are
contradictory to the delinquency literature (20, 36).7 Finally, parental drinking behavior is
not a significant factor in age onset of alcohol-impaired driving among adolescents.

6. DISCUSSION AND CONCLUSION

Building upon the literature in delinquency and public health, the present study assesses the
potential link between early onset of drinking and early onset of alcohol-impaired driving.
Although alcohol-impaired driving among adolescents is commonly studied as a form of

6The Cox Regression procedure is the proportional hazards model which estimates the probability of the event to occur. The negative
sign of the coefficient in our Cox Regression analysis is in the predicted direction of the relationship between early onset of drinking
and early onset of alcohol-impaired driving. Early onset of drinking was measured in age. The negative relationship indicates that
respondents who started drinking at lower age were likely to have a higher probability of an early start of alcohol-impaired driving.

There is minimal multicollinearity among the independent variables as examined. The highest correlation is 0.35 between age onset
of drinking and age onset of delinquency.
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delinquency, it has unique characteristics. Its onset is directly related to adolescents’
capacity to obtain and access alcoholic beverages and motor vehicles, with some level of
driving skills. Also, because drinking is involved in alcohol-impaired driving, studies in the
field of public health have extensively examined the roles of adolescent drinking behavior
and age onset of drinking in their alcohol-impaired driving respectively. However, it may
also be important to assess the association between age onset of drinking and age onset of
alcohol-impaired driving given that drinking and other forms of delinquency usually have an
earlier start than alcohol-impaired driving among adolescents. The current analysis of the
association reveals several interesting findings.

The data indicate a significant link between age onset of drinking and age onset of alcohol-
impaired drinking. Respondents who started drinking early were likely to start alcohol-
impaired driving early. Age onset of other delinquent acts also has a significant influence on
age onset of alcohol-impaired driving, although the effect is weaker than that of age onset of
drinking.

A finding on the effect of race is contradictory to the delinquency literature. White
respondents were more likely to have an early start of alcohol-impaired driving than
respondents in other racial categories (mostly in the racial category of Blacks). A possible
interpretation is that White adolescents might have easier access to alcoholic beverages and
motor vehicles given their advantaged social and economic status. Consequently, they would
likely encounter situations where an early start of alcohol-impaired driving might be
initiated.

In sum, the data show that early onset of drinking is an important factor in early onset of
alcohol-impaired driving. This finding implies that preventing an early start of drinking
among adolescents may be critical in preventing an early start of alcohol-impaired driving.
Also, it appears that early onset of alcohol-impaired driving is more common for White
adolescents than that in other racial categories of adolescents for this urban and suburban
sample.

We close with a few remarks on the limitations of the present study. First, the data used for
this study were collected in 1993-1996. At that time, the legal drinking age in New York
State was 21 years old, but the state did not have a zero tolerance law that made it illegal for
individuals under age 21 to drive after any drinking until 1996.8 Although the data provide a
unique opportunity to assess the possible effect of age onset of drinking on age onset of
alcohol-impaired driving as we discussed above, there is still a need to assess the effect
using more recent data because of the change of social and legal environment and the
difference across states. It is a common scientific call for research to test and retest
theoretical models. Second, the BLSYM over-sampled respondents who were likely to have
problem behaviors in order to collect sufficient information on delinquency and other
adolescent problem behaviors for analysis. Cautions should be made in generalizing the
results to the general adolescent population. Thirdly, the measures of early onset of drinking

8Also, New York State does not have a use/lose law for drivers under age 21. The state has a junior license for those under 18. During
the day from 5 AM to 9 PM, the junior license holder must be accompanied by an adult driver, and at night they must be accompanied

by a parent.
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and early onset of alcohol-impaired drinking were built upon the respondents’ retrospective
reports which may not be accurate and may be complicated with their current perceptions
and behaviors in drinking and driving. Consequently, some retrospective bias may be
involved in the analysis. Any interpretation of the results should be cautious. Finally, the

cu
an

rrent analysis is based on a sample of young males. There is a need to replicate the
alysis for females. We call for further research.
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Brief demographic characteristics of respondents at Wave 1

Variable Frequency %
Age:
16 180 28.8
17 159 25.4
18 155 25.8
19 131 21.0
Race:
White 290 46.4
Non-white 335 53.6
Education:
Less than high school graduate 105 16.8
Enrolled in high school 348 55.7
High school graduate 68 10.9
Enrolled in post high school trade 27 4.3
Enrolled in college 77 12.3
Family on welfare:
No 488 78.0
Yes 137 22.0
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Table 2
Descriptive statistics of variables

Variable Mean  Std. deviation
Age onset of alcohol-impaired driving  20.21 3.08

Age onset of drinking 16.13 2.35

Age onset of delinquency 11.13 3.65
Childhood behavioral problems 1.44 1.50
Parental drinking behavior 0.37 0.95
Disadvantaged family environment 1.29 0.88
Race 0.46 0.50

N 625
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Cox Regression of age onset of alcohol-impaired driving on age onset of drinking along with the control

Table 3

variables
Variable b t-ratio Exp. (b)
Age onset of drinking -0.17 _ggo** 085
Age onset of delinquency -0.06 _317** 094
Childhood behavioral problems 0.05 1.24 1.05
Parental drinking behavior -0.05 -0.82 0.95
Disadvantaged family environment -0.10 -1.53 0.90
Race 024 g7  l27
N 625

*
p<.05

*x

p<.01
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