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INTRODUCTION

Drinking and driving causes a substantial share of motor vehicle 
injuries [1]. A comprehensive understanding of the risk factors 
for drinking and driving is an important tool for proposing 
effective prevention strategies. Alcohol dependence/abuse and 
depression are positively related. Prevalence of depression is 
higher among persons arrested for driving while intoxicated 
(DWI) than in the general population [2,3]. Persons with 
depressive symptoms are more likely to drink and drive [4]. 
The number and severity of depressive symptoms are higher 
among repeat DWI offenders than first offenders [5]. The rate 
of comorbid depression is underdiagnosed among repeat DWI 
offenders [6].

In addition to being a risk factor for drinking and driving, 
alcohol dependence/abuse is clinically connected to depression, 
with high rates of comorbidity between depression and alcohol 
use disorders [7,8]. Depression leads to worse outcomes from 

alcohol use disorders’ treatment [9,10]. Individuals with 
depression often use alcohol to self-medicate, which increases 
frequency and volume of drinking, heavy drinking episodes, and 
binge drinking [11,12].

While treating depression and alcohol use disorders jointly to 
prevent drinking and driving behavior has been proposed [13], 
mainstream DWI prevention programs continue to target alcohol 
use disorders separately. Depression, alcohol dependence/abuse, 
binge drinking, and drinking and driving are interrelated public 
health problems. A better understanding of the underlying 
relationships should provide a foundation for managing them 
more effectively. Studies to date have focused on relationships 
between those problems separately [4,14]. No study has 
addressed how depression relates to drinking and driving 
through various underlying channels, e.g. exercise of self-control 
and using social interaction skills to obtain help in reducing 
harm from heavy alcohol use, in the same study.
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ABSTRACT
Background: Alcohol dependence/abuse and depression are positively related. No study has addressed 
how depression is linked to drinking and driving through various underlying channels in the same study 
so far. Methods: This study investigated the relationships between depression, alcohol dependence/
abuse, and the number of self-reported drinking and driving episodes. We also explored three possible 
underlying behavioral channels; (1)binge drinking; (2)use of designated driver, and (3)use drinking self-
control. Data on 1634 drinkers came from a survey fielded in eight US cities. We employed ordinary 
least squares regression (OLS) and path analysis to assess drinking and driving and underlying channels. 
Results: With OLS, being depressed increased the number of drinking and driving episodes during the 
past year by 0.572, however this effect disappears after controlling for alcohol dependence/abuse. 
The path analysis showed that depression is positively associated with drinking and driving, indirectly 
operating through not using a designated driver, but is not directly associated with drinking and driving. 
Alcohol dependence/abuse is directly associated with drinking and driving, and indirectly with drinking 
and driving through binge drinking. Conclusion: Our results suggest that treatment should focus on 
helping individuals with depression to obtain assistance from others, such as obtaining a designated 
driver. Since self-control of drinking in anticipation of driving did not significantly reduce drinking and 
driving episodes, this study finds no empirical support for emphasizing improved self-control when the 
treatment objective is reducing drinking and driving frequency. While binge drinking is associated with 
drinking and driving, the more appropriate way to influence binge drinking is treating alcohol dependence/
abuse rather than depression per se.
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There are at least three reasons to expect that depression and 
the drinking and driving are positively related and that they 
operate through three conceptually distinct channels. First, 
self-medicating with alcohol for a depressed mood increases 
the number of heavy drinking and binge drinking episodes [15], 
which naturally increases drinking-driving rates. Previous 
literature supports binge drinking as a drinking and driving 
precursor [16]. Second, asking for help from non-intoxicated 
individuals as designated drivers is a common strategy for 
avoiding drinking and driving when intoxicated. But asking 
for help from others requires social interaction, and social 
withdrawal is common in depression [17]. Individuals in a 
depressed mood may be reluctant to request help from non-
intoxicated drivers after drinking, increasing the likelihood 
of drinking and driving. Prior research has documented a 
relationship between poor mental health and lower willingness 
to use protective behavioral strategies (e.g. driving slowly, 
use of designated drivers) to reduce the risk of negative 
drinking outcomes [18]. Third, exercising control over alcohol 
consumption on a given occasion is an approach for avoiding 
drinking and driving [19]. Drinking less in anticipation of driving 
requires self-control that may be compromised in persons with 
a depressed mood [20]. Depression substantially impairs self-
control and willpower. A depressed person may plan not to drink, 
yet become intoxicated due to lack of self-control.

This study addressed these issues: (1) What is the effect of 
depression on the number of self-reported drinking and driving 
episodes during the past year? (2) Through which behavioral 
channels do depression contribute to drinking and driving?

CONCEPTUAL FRAMEWORK AND HYPOTHESES

To isolate the effect of depression on drinking and driving, we 
accounted for the potential effect of alcohol dependence/abuse 
using this model:

Drinking and driving = f (depression, alcohol dependence/
abuse, demographic and socioeconomic factors)

We hypothesized three different channels through which 
depression affects the propensity to drink and drive with the 
signs of anticipated relationships in parentheses: Binge drinking 
(+); use of a designated driver (−); and drinking less before 
driving (−).

While this illustration shows relationships for depression, our 
analysis also has incorporated hypothesized effects of both 
depression and alcohol dependence/abuse on drinking and 
driving frequency.

METHODS

Overview

We used both ordinary least squares (OLS) and path analysis. 
OLS could show the marginal effects of being depressed on the 
number of drinking and driving episodes and mediator outcomes, 
but could not identify underlying behavioral channels.

Path analysis allowed for testing our model, which hypothesized 
the presence of both direct and indirect effects. Direct effects 
reflected the influence of depression and alcohol dependence/
abuse on drinking and driving episode frequency. The indirect 
effects represented the influence of depression and alcohol 
dependence/abuse on drinking and driving episode frequency 
operating through mediator outcomes, engaging in binge 
drinking, use of designated drivers, and drinking less when 
persons anticipate driving.

By combining the two methods, we examined the magnitude 
of depression’s effect and how depression is associated with 
other variables. Specifically, with OLS, we investigated the role 
of depression and additional covariates to isolate the effect of 
depression on the number of self-reported drinking and driving 
episodes in the year before the survey. With path analysis, we 
studied the three channels through which we hypothesized 
depression and alcohol dependence/abuse are linked to drinking 
and driving: Binge drinking; drinking less before driving; and 
securing a designated driver. For comparison purposes, we 
present standardized and unstandardized OLS results.

Data

We commissioned Battelle Memorial Institute to conduct a 
survey of alcohol and driving (SAD) in eight US cities in four 
states during 2010-2012. The overall objective of the SAD was 
to collect data on drinking and driving behavior and on plausible 
determinants of such behavior. The SAD collected data on 
drinking and driving, alcohol consumption, including number of 
binge drinking episodes and prior arrests for drinking and driving, 
health, and psychological characteristics, cognitive status, affect, 
risk and time preferences, characteristics of the person’s motor 
vehicle insurance policy, questions to be used to compute the 
cost to the individual of being involved in a motor vehicle 
accident leading to permanent physical disability, subjective 
beliefs about adverse events occurring conditional on heavy and 
binge drinking, knowledge about criminal penalties for drinking 
and driving in the individual’s state, and income of the household 
in which the person resided. When possible, the SAD was based 
on questions that had been used in previous surveys, albeit not 
all in the same questionnaire. The first wave was administered by 
telephone. Waves two and three, which required visual displays 
to improve the respondent comprehension of the questions were 
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administered by computer. The survey instrument and methods 
were approved by Duke University’s Institutional Review Board.

A screener questionnaire administered at the beginning of 
telephone survey (wave one) asked respondents if they had 
consumed any alcohol and driven a motor vehicle in the 
past 30 days. Those persons who indicated that they had not 
consumed any alcohol or driven during this period or were 
under age 18 or did not live in one of the study cities were not 
interviewed after the screener survey was conducted.

Participants in SAD were recruited in various ways, initially by 
random digit dialing and from lists of persons who had recently 
been arrested for DWI.

These approaches were supplemented by posting flyers in places 
where persons consume alcohol (e.g. bars) and using purchased 
lists of email addresses of persons residing in the areas in which 
the SAD was conducted. The flyers/emails described the 
objectives and content of the SAD, a payment of up to $90 for 
completion of the three survey waves, and an email address at 
which Battelle could be contacted.

Given our screening criteria and participants recruitment methods, 
SAD participants were all drinkers and much more likely to have 
reported having had at least one drinking and driving episode 
in the past year than previous reports of the same behaviors 
from general surveys of US adults. The recruitment process was 
designed to oversample persons who consumed large amounts of 
alcohol. Of persons screened, 15.3% did not consume any alcohol 
in the past month; 5.2% did not drive. Study participants were 
residents of: Raleigh and Hickory, North Carolina; Philadelphia 
and Wilkes-Barre, Pennsylvania; Seattle and Yakima, Washington; 
and Milwaukee and La Cross, Wisconsin. These large and small 
cities are widely dispersed geographically. While data from eight 
cities cannot fully represent the US, the four study states in which 
the cities are located varied in alcohol consumption, DWI laws, 
DWI arrest rates, and demographic composition.

This study is one of several studies published from the data.  
We only used data from the first of three waves. Other studies 
focused on accuracy of risk perceptions, individual’s decisions 
made about motor vehicle insurance purchases, effects of 
criminal sanctions on drinking and driving frequency, and other 
topics. Since the survey’s focus was on drinking and driving 
and its determinants, respondents had to have driven a motor 
vehicle and consumed alcohol during the last month, lived in 
the study city, and be 18+. Wave one included questions on: 
demographic characteristics/income; alcohol consumption and 
dependence/abuse; health behaviors including the number of 
drinking-driving episodes in the past year. Of the 2238 persons 
initially contacted, 1634 completed wave one.

Measurement of Depression and Alcohol Dependence/
Abuse

Our depression measure was based on DSM-IV criteria. DSM-IV 
specifies that a diagnosis of depression is made based on 

affirmative responses to depressed mood or loss of interest plus 
at least four other factors for two or more consecutive weeks [21]. 
The SAD used the SIG E CAPS, a depression screener. The SIG 
E CAPS is widely used in clinical practice [22,23]. Questions 
used to construct the SIG E CAPS variable were related to: 
S sleep (insomnia or hypersomnia); I interests (diminished 
interest in or pleasure from activities); G guilt (excessive or 
inappropriate guilt, feelings of worthlessness); E energy (loss of 
energy or fatigue); C concentration (diminished concentration 
or indecisiveness); A appetite (decrease or increase in appetite, 
weight loss or gain); psychomotor (retardation or agitation); 
and S suicide (recurrent thoughts of death, suicidal ideation 
or suicide attempt) [24]. The SAD asked survey participants 
to indicate if they experienced the above depression symptoms 
during any full 2 weeks period during the past year. A binary 
variable for depression was set to one if the person answered 
affirmatively to five of the nine questions.

We measured alcohol dependence/abuse with the CAGE, a 
widely-used alcoholism screener. The CAGE consists of four 
questions: (1) Have you ever felt you needed to (C)ut down 
on your drinking? (2) Have people (A)nnoyed you by criticizing 
your drinking? (3) Have you ever felt(G)uilty about drinking? 
(4) Have you ever felt you needed a drink first thing in the 
morning (Eye-opener) to steady your nerves or to get rid of a 
hangover? Two or more affirmative answers indicate that the 
person may be alcohol dependent or abuse alcohol. CAGE is 
a validated screening technique [25]. Our binary variable for 
alcohol dependence/abuse was set to one if the respondent 
answered 2+ CAGE questions affirmatively. The CAGE was 
selected for use in the SAD because it has been widely used 
in previous research, and it is simple to administer. Based on a 
comprehensive review of existing literature, Dhalla and Kopec 
reported that the CAGE demonstrates high test-retest reliability, 
and adequate correlations with other screening instruments, 
and high sensitivity and specificity [26] They concluded that 
the questionnaire is a valid tool for detecting alcohol abuse and 
dependence in medical and surgical inpatients, ambulatory 
medical patients, and psychiatric inpatients.

Measures of Drinking and Driving and Mediator 
Outcomes

We included one measure of the number of drinking and driving 
episodes during the past year and three different mediator 
outcome variables representing channels through which 
depression, alcohol dependence/abuse, and other explanatory 
variables were hypothesized to affect drinking-driving frequency. 
Drinking and driving episodes were the number of times during 
the past year the person said that s/he drove while slightly 
intoxicated. Response options were 0, 1, 2, 3, 4, or 5+. For 
persons answering “5+,” we set the number of DWI episodes 
to 7. Sensitivity analysis revealed that results were insensitive 
to the assumed value of 7.

The first mediator outcome variable was arranging for a 
designated driver. The SAD asked, “When you are going some 
places where you plan to drink, do you arrange for someone 
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else to drive after you have been drinking?” When answered 
“yes,” the person was asked, “How often do you arrange for 
someone else to drive after you have been drinking?” Response 
categories were “always,” “usually,” and “sometimes.” We coded 
use of a designated driver as: “Always” = 3; “usually” = 2; 
“sometimes” = 1; and “never” = 0. The second mediator 
outcome was drinking less before driving. The SAD asked, 
“When you are in a drinking situation in which you expect 
to drive, do you ever drink less than you otherwise would?” 
If “yes,” the person was asked, “How often do you drink less 
than you would if you were not driving?” The SAD response 
categories were the same as for the designated driver variable. 
The third mediator outcome variable was a binary variable for 
binge drinking in the past year. We defined binge drinking as 
consuming 5+ drinks/occasion for men under 65 and 4+ drinks 
on one occasion for women and men 65+ [27-31].

Other Explanatory Variables

We included covariates for demographic characteristics-age, 
gender, educational attainment in years, black, other race, and 
Hispanic ethnicity, household income expressed in units of 
$10,000s, and marital status (=1 if currently married).

Empirical Analysis

Using OLS, we estimated regressions with dependent variables 
for drinking and driving behaviors and channels related to 
drinking and driving. We first included depression as the only 
covariate. Second, we included all covariates described above 
except alcohol dependence/abuse. Third, we added the binary 
variable for alcohol dependence/abuse based on the four CAGE 
questions.

In the path analysis, we assumed depression and alcohol 
dependence/abuse are exogenous. Binge drinking, using 
a designated driver, and drinking less before driving were 
endogenous mediator outcome variables. The number of self-
reported drinking and driving episodes was the outcome. We 
performed path analysis twice, first with only those covariates 
just mentioned and second adding covariates for demographic 
and socioeconomic factors. Results were similar; only the latter 
path analysis results are presented below.

RESULTS

The mean number of self-reported drinking and driving 
episodes in the past year was 1.37 [Table 1]. Nearly two-fifths 
of respondents (39%) gave two+ affirmative answers to the 
CAGE questions and hence were classified as being alcohol 
dependent and/or an alcohol abuser, a much higher percentage 
than for the general US adult population from the US National 
Comorbidity Survey [32]. The mean values for arranging for 
a designated driver and for drinking less before driving were 
between “sometimes” and “usually” for designated driver and 
about at “usually” for drinking less in anticipation of driving. 
Thus, drinking less tended to be a somewhat more common 
approach for avoiding a drinking and driving episode.

The prevalence of depression was 20%, also higher than from other 
US studies [8], which is plausible given depression’s association 
with alcohol consumption and abuse and resulting outcomes [7]. 
On average, families had an annual income of about $80,000. 
Slightly under half of respondents were currently married. Mean 
age was 42 years. A slight majority was female. The vast majority of 
respondents were white (82%), and mean educational attainment 
was a nearly at a college level of completion.

With OLS, being depressed increased the number of drinking 
and driving episodes during the past year by 0.572 [Table 2, 
col. I], relative to the observational mean of 1.37. This increase 
in the number of drinking and driving episodes decreased 
to 0.411 episodes/year after adding socio-demographic 
characteristics and household income (col. II). Although the 
parameter estimate lost statistical significance after controlling 
for alcohol dependence/abuse (col. III), it nevertheless implies 
an increase of 0.168 drinking and driving episodes/year, an 
increase of over one-tenth relative to the observational mean. 
The standardized parameter estimate for depression was 
about one-sixth that for alcohol dependence/abuse when both 
depression and alcohol dependence/abuse were included as 
covariates (col. III, 0.033/0.201).

Similar changes in depression’s coefficient following the 
addition of covariates occurred in the binge drinker analysis. 
Individuals with depression were significantly more likely to be 
binge drinkers (col. I), but the statistical difference disappeared 
after adding other covariates (cols. II and III). By contrast, 
persons with alcohol dependence/abuse had a 0.214 higher 
probability of reporting binge drinking (col. III).

Persons with depression were less likely to use a designated driver 
in all three specifications. The parameter estimates on depression 
did not differ in magnitude among the specifications. Persons in 
the alcohol dependent/abuse category did not differ from others 
in using a designated driver. The parameter estimate of −0.194 in 
the full specification is relative to an observational mean of 1.59.

Table 1: Summary statistics
Variable Mean SD Minimum Maximum

Panel A: Dependent variables
#Drunk driving episodes/year (0-7) 1.37 2.02 0 6
Arrange designated driver (0-3) 1.59 1.24 0 3
Drink less before driving (0-3) 2.04 1.04 0 3
Binge drinker (0,1) 0.64 0.48 0 1

Panel B: Explanatory variables
Depression (0,1) 0.20 0.40 0 1
Alcohol dependence/abuse (0,1) 0.39 0.49 0 1
Married (0,1) 0.46 0.50 0 1
Income (10,000 $s) 8.02 6.54 0.75 35
Age (years) 42.67 12.55 18 82
Female (0,1) 0.52 0.50 0 1
Educational attainment (years) 15.46 2.03 11 18
Black (0,1) 0.11 0.32 0 1
Hispanic (0,1) 0.03 0.17 0 1
Other race (0,1) 0.04 0.20 0 1

Number of observations n=1641
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The results for depression on drinking less before driving were 
similar to those for arranging a designated driver in signs and 
parameter estimate magnitudes and statistical significance. The 
parameter estimate in the full specification is −0.188, which 
is relative to the observational mean of 2.04. Also, as with the 
use of designated driver, being alcohol dependent, or an alcohol 
abuser was unrelated to drinking less before driving.

The signs of the parameter estimates on the demographic and 
socioeconomic covariates were plausible. Married persons and 
females tended to be more cautious, reporting fewer drinking 
and driving episodes, were more likely to use a designated 
driver, and were less likely to binge drink. But there was no 
difference between married persons and others in drinking less 
before driving, perhaps because of lower initial levels of alcohol 
consumption and/or a higher propensity to secure a designated 
driver. More highly educated persons were less likely to drink 
and drive and to binge drink, and more likely to drink less before 
driving, but there was no difference in using a designated driver.

With path analysis, the goodness-of-fit index (GFI) was 0.99 
[adjusted GFI, 0.86, Figure 1]. The path analysis controlled 
for all socio-demographic and income covariates [results 
for these covariates not shown in Figure 1]. There was a 

significant positive correlation between depression and alcohol 
dependence/abuse, 0.24. Depression had no direct causal effect 
on drinking and driving frequency. Depression was negatively 
associated with using a designated driver and with self-control 
over drinking when driving was anticipated, but effect sizes 
were small, −0.064 for using a designated driver and −0.072 
for drinking less when expecting to drive. Depression was not 
related to binge drinking.

Alcohol dependence/abuse had a statistically significant direct 
causal effect on drinking and driving frequency with a path 
coefficient of 0.14. Alcohol dependence/abuse led to binge 
drinking with a significant path coefficient of 0.22, but there 
was no statistical relationship with drinking less before the 
respondent expected to drive.

Among the three mediating variables, binge drinking led to 
higher drinking and driving frequency, and use of a designated 
driver led to lower drinking and driving frequency. These direct 
effects imply that using a designated driver and not being a 
binge drinker indeed do reduce drinking and driving frequency. 
The indirect effect of depression on drinking and driving 
was 0.015 (−0.064 × −0.23), i.e. is less than the statistically 
insignificant indirect effect on drinking and driving of 0.022.

Table 2: Regression results on number of drinking and driving episodes and behavioral channels
Drinking and driving episodes Binge drinker Arrange designated driver Drink less before driving

(I) (II) (III) (I) (II) (III) (I) (II) (III) (I) (II) (III)

Depression 0.572*** 0.411** 0.168 0.069* 0.043 −0.020 −0.207** −0.199* −0.194* −0.260*** −0.196** −0.188**
(0.128) (0.127) (0.128) (0.030) (0.029) (0.029) (0.079) (0.079) (0.081) (0.065) (0.067) (0.069)
0.112 0.081 0.033 0.057 0.036 −0.016 −0.066 −0.064 −0.062 −0.100 −0.075 −0.072

Alcohol 
dependence/
abuse

0.835*** 0.214*** −0.019 −0.030
(0.104) (0.024) (0.066) (0.056)
0.201 0.218 −0.007 −0.014

Married −0.717*** −0.679*** −0.077** −0.067** 0.197** 0.196** 0.059 0.058
(0.113) (0.111) (0.026) (0.025) (0.071) (0.071) (0.060) (0.060)
−0.177 −0.167 −0.080 −0.069 0.079 0.079 −0.029 0.028

Income 0.008 0.009 0.001 0.002 −0.006 −0.006 −0.004 −0.004
(0.009) (0.009) (0.002) (0.002) (0.005) (0.005) (0.005) (0.005)
0.024 0.029 0.015 0.021 −0.030 −0.030 −0.026 −0.027

Age −0.014*** −0.014*** −0.013*** −0.012*** −0.017*** −0.017*** −0.004 −0.004
(0.004) (0.004) (0.001) (0.001) (0.003) (0.003) (0.002) (0.002)
−0.089 −0.085 −0.330 −0.325 −0.169 −0.170 −0.046 −0.046

Female −0.759*** −0.655*** −0.098*** −0.072** 0.451*** 0.449*** 0.183*** 0.179**
(0.101) (0.100) (0.023) (0.023) (0.063) (0.063) (0.054) (0.054)
−0.187 −0.162 −0.103 −0.075 0.182 0.181 0.088 0.086

Education −0.110*** −0.094*** −0.029*** −0.025*** 0.004 0.004 0.064*** 0.063***
(0.027) (0.026) (0.006) (0.006) (0.017) (0.017) (0.014) (0.014)
−0.110 −0.094 −0.123 −0.106 0.007 0.006 0.124 0.123

Black −0.280 −0.286 −0.115** −0.116** −0.266** −0.266** −0.132 −0.132
(0.159) (0.156) (0.036) (0.035) (0.099) (0.099) (0.085) (0.085)
0.044 −0.045 −0.076 −0.077 −0.068 −0.068 −0.040 −0.040

Hispanic −0.301 −0.283 0.010 0.015 0.424* 0.424** −0.102 −0.102
(0.331) (0.324) (0.076) (0.074) (0.206) (0.206) (0.176) (0.176)
−0.022 −0.021 0.003 0.005 0.051 0.051 −0.015 −0.015

Other race −0.790** −0.794** −0.086 −0.087 0.235 0.235 −0.058 −0.058
(0.249) (0.244) (0.057) (0.055) (0.155) (0.155) (0.133) (0.133)
−0.078 −0.078 −0.036 −0.036 0.038 0.038 −0.011 −0.011

Observations 1571 1521 1521 1571 1521 1521 1571 1521 1521 1571 1521 1521
R2 0.013 0.108 0.145 0.003 0.167 0.210 0.004 0.075 0.075 0.010 0.035 0.035

Standard errors in parentheses. ***P<0.001, **P<0.01, *P<0.05. Standardized parameter estimates in italics. (I) Depression status is the only 
explanatory variable. (II) Regressions with all explanatory variables except alcohol dependence/abuse. (III) Model including alcohol dependence/abuse
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DISCUSSION

Our results explain channels through which depression and 
alcohol dependence/abuse affect drinking and driving frequency. 
Being alcohol dependent and/or an alcohol abuser was linked to 
frequency of drinking and driving both because of their higher 
levels of alcohol consumption in general (direct effect) and 
their higher propensity to engage in heavy drinking on particular 
occasions (binge drinking, indirect effect).

Being depressed was much less strongly associated with the 
number of self-reported drinking-driving episodes/year than was 
alcohol dependence/abuse. In contrast to alcohol dependence/
abuse, our results indicated that being depressed has a minor 
direct influence on the use of a designated driver and self-control 
of drinking. Since being depressed was positively related to 
alcohol dependence and abuse, depression was also linked to 
drinking and driving frequency through alcohol dependence/
abuse. The hypothesis that depression is positively linked to 
binge drinking was not confirmed by our empirical analysis. 
Rather to the extent that a relationship exists, it operates 
indirectly through alcohol dependence/abuse.

Treating depression and alcohol dependence/abuse together 
has a potential benefit. Clinical studies have documented that 
treating depression can enhance efficacy of alcohol treatment, 
which indicates that treating depression yields an indirect benefit 
of controlling drinking and driving [33]. Our results suggest that 
treatment should focus on helping individuals with depression 

to obtain assistance from others. Individuals with depression 
have difficulty using designated drivers for two reasons: (1) Non-
use of a designated driver, perhaps caused by a combination of 
low self-esteem, self-efficacy and motivation; and (2) a social 
withdrawal effect of depression, caused by self-hate and shame 
or a narrower social network [34]. Although effect sizes in path 
analysis were small, persons with depression used a designated 
driver less often. Behavioral treatments for depression should 
emphasize the importance of using a designated driver and 
combating the shameful feeling and low motivation when asking 
for help. Using designated drivers alone can reduce drinking and 
driving with an effect size similar to the effect size for alcohol 
dependence/abuse. Another benefit of addressing depression 
as part of DWI prevention is that individuals with depression 
tend to have higher motivation for changing their problematic 
behaviors than do individuals without depression [13,35,36], but 
they have lower confidence and self-efficacy in alcohol-related 
treatments they receive [37,38].

This study adds to the literature in employing path analysis to 
assess mechanisms through which depression relates to drinking 
and driving frequency. The analysis controlled for alcohol 
problems to help isolate the unique role of being depressed in 
drinking and driving.

We acknowledge several study limitations. First, our survey 
oversampled heavy alcohol consumers and persons with 
alcohol-related problems. Nevertheless, results on key 
demographic variables are plausible and consistent with 

Figure 1: Path model estimates. ***P < 0.001, **P < 0.01, *P < 0.05
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previous studies [4,16]. Second, drunk-driving frequency was 
self-reported. The number could be underreported since drunk 
driving is potentially illegal (depending on whether a person’s 
blood alcohol content level exceeds the level specified in the 
state’s statute). Third, we identified two channels through 
which depression may affect drinking and driving. While these 
are important channels, there may be others, including that 
drinking and driving stem from suicidal tendencies [39]. Fourth, 
our survey only interviewed drinkers. Persons arrested for DWI 
offenses were a small fraction of respondents. Fifth, our survey 
used screens for depression and alcohol dependence/abuse and 
did not use more intensive methods to assess the presence of 
these two conditions.

Particularly since there are policy interventions specifically 
designed to deal with persons convicted of DWI offenses, and 
depression is more common among such persons, it would be 
useful to replicate our methodology with a sample of persons 
convicted of DWI. Another extension would analyze data on 
persons with clinical depression diagnoses and for whom the 
severity of depression has been measured.

In sum, our findings imply that the treatment should help 
individuals with depression to obtain help from others, such as 
obtaining a designated driver. Since self-control of drinking in 
anticipation of driving did not significantly reduce drinking and 
driving episodes, we found no empirical support for emphasizing 
improved self-control when the program objective is to reduce 
drinking and driving frequency. While binge drinking is 
associated with drinking and driving, the more appropriate 
way to influence binge drinking is through treating alcohol 
dependence/abuse rather than depression per se.
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