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1. Executive Summary 

The racial and ethnic composition of the U.S. population is rapidly evolving. This is of 
substantial importance to traffic safety specialists because there is extensive evidence that the 
risk of involvement in traffic crashes varies significantly across racial and ethnic groups. 
Protective and risk factors affecting some groups may not be relevant to others. To be effective, 
safety programs and educational messages to curb such risks need to be sensitive to the Nation’s 
growing cultural diversity. This report reviews the state of the knowledge of alcohol-impaired 
driving among major racial and ethnic groups living in the United States. Although it focuses 
primarily on impaired driving, it also covers the precursor issue of the differences in ethnic 
drinking practices. Finally, this report explores the meaning of key concepts that define the 
problem—for example, the meaning of race, ethnicity, and acculturation; how these concepts are 
associated with health-related disparities; and how they relate to impaired driving. 

1.1 Method 

In conducting the literature review, we first reviewed documents available at relevant 
agencies, such as the National Highway Traffic Safety Administration (NHTSA), the National 
Institutes of Health, and the Centers for Disease Control and Prevention (CDC). Access to 
relevant documents was facilitated by Government officials in those agencies and through a 
search of the agencies’ Web sites. We used EBSCO Information Services and Web search 
engines, such as PubMed and Google. As part of Pacific Institute for Research and Evaluation’s 
Library and Information services, EBSCOhost provides access to a variety of databases covering 
many subjects through access to scholarly and peer-reviewed journals and other sources. Using 
EBSCOhost, we accessed the following indexes: Biomedical Reference Collection: Corporate 
Edition, Medline, Nursing and Allied Health Collection: Comprehensive Edition, 
PsycARTICLES, Psychology & Behavioral Sciences Collection, SocINDEX with Full Text, and 
other indexes. In searching EBSCOhost and PubMed, we used a variety of keywords: race, 
ethnicity, Whites, Blacks, African-Americans, Native Americans, Hispanics, Latinos, Latinas, 
Asian, Pacific Islanders, Mexican, Cuban, Chinese, Korean, health disparities, discrimination, 
acculturation, immigration, DWI, DUI, OWI, drinking, driving, alcohol, beer, facial flushing, 
motor vehicle, and crash. Google was used to search for documents not captured by previous 
sources, such as articles in foreign newspapers.  

The materials selected for this report were from the most scientifically reliable 
publications: books, peer-reviewed articles, or agency-sponsored documents. Almost all the 
reviewed documents were published in the United States, but a few from other countries were 
included when appropriate, such as discussing driving patterns in Latin America or South Asia.  

When our review of the literature revealed that research on a certain issue had produced a 
relatively large number of contradictory findings, we classified these contradictions according to 
the main sources of the inconsistencies and then summarized them in a table. If available, we 
also presented published guidelines to deal with contradictions or uncertainty (e.g., the Office of 
Management and Budget’s [OMB’s] guidelines for studies involving racial and ethnic groups). 
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Besides reviewing published material, we used data at our disposal concerning 
race/ethnicity and motor-vehicle fatal crashes to produce tables and graphs that illustrate and 
complement related findings in the literature (e.g., Table 1. Motor-vehicle crash fatalities and 
alcohol-related fatalities by year and race/ethnicity). 

We discuss a select number of the reviewed studies in detail because they illustrate 
current thinking. The remaining studies support the points made in the selected studies. 

1.2 Findings 

As a society, we have made progress in our understanding of the role that race and 
ethnicity play on impaired driving, but our knowledge is still limited. The need to understand this 
role has increased over the last 20 years, particularly during the last decade when efforts to 
produce culturally competent approaches to curb impaired driving became a required standard.  

Earlier efforts to learn about differences in drinking and drinking-and-driving patterns 
focused on major racial/ethnic groups. These earlier efforts faced important limitations, however. 
Defining a racial/ethnic group was neither straightforward nor agreed upon. There exists a lack 
of consensus about what constitutes a race or an ethnicity, as well as how each group should be 
addressed (e.g., Hispanics or Latinos, American Indians or Native Americans). Further, these 
major groups are far from homogeneous, and within each group there is tremendous variability. 
Some of this within-group variation is associated with the country of origin (“Hispanics” could 
include Mexicans, Cubans, and Filipinos), tribal membership (e.g., Navajos, Hopis), immigration 
status, and acculturation level. Currently, researchers are struggling to establish common grounds 
among these groups while realizing that the large variation within them complicates the effort. 

What can be agreed upon, so far, is that members of racial and ethnic minorities in the 
United States (particularly African-Americans, Hispanics, and Native Americans) are 
experiencing poorer physical health than their White counterparts. Some disparities affecting 
these groups are the prevalence of diseases, such as cancer, cardiovascular diseases, obesity, 
diabetes, human immunodeficiency virus/acquired immunodeficiency syndrome (HIV/AIDS), 
infant mortality, and alcohol-related injuries. Asians, on the other hand, are usually viewed as a 
“model minority.”1That stereotype, however, ignores the variation among Asian subgroups and 
the vulnerability some of these subgroups are facing (e.g., Varma, 2001). 

Inequalities in socioeconomic status (SES), such as income and education, explain many 
health disparities in the United States (e.g., Braver, 2003; Feinstein, 1993; House et al., 1996; 
Varma, 2001), but SES alone cannot sufficiently explain them all. Furthermore, the direct 
relationship between low SES and poor health sometimes reverses, with recent immigrants of 
low SES showing better health indicators than Whites of comparable SES. 

1 Although the term “model majority” is widely used to portray Asian-Americans as a hard-working group with 
relatively few alcohol and drugs problems, the use of the term “model minority” does not have a clear origin. After 
an extensive search of the Web, the authors of this review found that many sites claim that the “model minority” was 
first coined by sociologist William Petersen in 1966, in an article published in the New York Times Magazine titled 
“Success Story: Japanese-American Style” (Petersen, 1966). 
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Culturally based values and perceptions play an important role in shaping health-related 
disparities. For instance, African-Americans and Hispanics, more than Whites, believe their 
health depends upon fate and destiny (Lewis & Green, 2000), a finding that helps explain 
disparities associated with the lower effort to seek medical treatment or lower seat belt use 
among these groups. For members of some minority groups, factors such as the psychological 
and physiological toll of stress produced by racism and discrimination contribute to the health 
disparity problem. 

There is strong consensus that alcohol abstention is high among Asians and low among 
Whites (Substance Abuse and Mental Health Services Administration [SAMHSA], 2000, 2004a, 
2004b; 2005). Most researchers also agree that abstention rates are higher among African-
Americans and Hispanics and lower among Native Americans. Similarly, there is consensus that 
rates of binge drinking and heavy drinking tend to be high among Native Americans, followed 
closely by Hispanics and Whites, with Asians showing the lowest rates of binge drinking and 
heavy drinking.2 

The literature shows some conflicting results for African-Americans, however. Some 
reports indicate African-American drinkers show relatively low rates of binge drinking and 
heavy drinking; other reports show rates comparable to (or higher than) those for Whites or 
Hispanics. These latter studies postulate the notion of “two worlds” of alcohol use among 
African-Americans and Hispanics: a large majority of individuals engages in relatively light 
drinking and a much smaller group engages in heavy drinking and binge drinking. 

Digging deeper, there is a large variation in drinking patterns within each group. These 
patterns vary by country or tribal origin (e.g., Vietnamese-Americans, Mexican-Americans, or 
Navajos being cited as drinking more than Filipino-Americans, Cuban-Americans, or Hopis); by 
gender (women drinking less than men); by age (for Whites, heavy drinking decreases abruptly 
from their 20s to their 30s, whereas the opposite trend occurs among African-Americans, 
particularly men); by acculturation level (e.g., more-acculturated Latinas consume more alcohol 
than less-acculturated ones); and even by genetic factors (e.g., facial flushing—a physiological 
reaction to ingestion of alcohol among Asians). There are a myriad of suggested reasons for the 
observed disparities in drinking patterns among and between these groups. Some of them include 
the low SES of many members of these groups; the perception by African-Americans and Native 
Americans of heavy drinking as an ethnic characteristic, closely related to the “Black” (for 
African-American) or “Indian” (for Native American) way of life; machismo (particularly for 
Hispanic males); religiosity; social disorganization (such as family breakdown); and experiences 
with discrimination (drinking to reduce stress and relieve tension). 

We also found that Native American and White drivers are consistently reported among 
those most at risk for alcohol-impaired driving, whereas Asians are among the least vulnerable. 
For Hispanics and African-Americans, the picture is less clear: arrest data and crash data show 
an overrepresentation of both groups in impaired-driving events, whereas self-report data from 
national surveys show lower rates of impaired driving for these groups. 

2 Binge: 5+ drinks on the same occasion on at least 1 day in the past 30 days. Heavy: 5+ drinks on the same occasion 
on each of 5 or more days in the past 30 days. 
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A picture this general is affected by several modifiers. Age, gender, and marital status 
play a similar role across racial/ethnic groups, with impaired driving being more prevalent 
among young, single males. However, gender-related differences in impaired driving are larger 
among Hispanics than among Whites.  

Differences in impaired-driving rates among racial/ethnic groups have been related to variations 
in the way members of different racial/ethnic groups perceive the risk associated with drinking 
and driving. Hispanics are less likely to consider driving while intoxicated (DWI) a safety 
problem, or believe they will be arrested or punished, or both. Fatalism (the perception by a 
driver that the driver has no control over the likelihood of a crash), which has been reported to be 
higher among Hispanics and African-Americans than among other groups, also has been 
suggested as a contributor to the DWI problem. Machismo has also been suggested as the reason 
for the much greater prevalence of impaired driving among Hispanic males (than among 
Hispanic females). There is no clear evidence to support this hypothesis, however.  

Vulnerability to impaired driving varies geographically, being higher around alcohol 
outlets, with increasing density in low-income neighborhoods. Similarly, the Mexican/U.S. 
border is a region in which Hispanics returning from Mexican bars are at a high risk of impaired 
driving. Rural settings are also a contributing factor to DWI. This factor might be particularly 
relevant to Native Americans living on “dry” (no alcohol allowed) reservations. 

Peer-reviewed studies on whether policy changes differentially affect impaired driving in 
minority populations are rare. There is consensus, however, about the need to develop culturally 
sensitive messages—although there is no clear understanding of what these messages must say. 
Some suggestions provided by the literature are the use of peers and friends to disseminate 
positive information among Hispanic and White teenagers (the usefulness of this procedure is 
not as clear among Asians); the need to include law enforcement officers in prevention 
programs, although for some groups this inclusion may generate some level of rejection; the 
need to use a language that is spoken by the target audience and is simple and jargon-free; the 
need to find adequate channels of communication for the target audience; and the need to 
incorporate the way drinking alcohol is perceived in the culture of the targeted audience. 
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2. Introduction 

The number of alcohol-impaired driving crashes has decreased substantially since 1982, when 
accurate recordkeeping of alcohol involvement began. The number of alcohol-impaired driving 
fatalities in 2006 was about 36 percent lower than in 1982 (Table 1). This beneficial trend has 
been attributed to the implementation of a battery of effective measures, such as safer vehicles 
and roads, sobriety checkpoints, .08 grams per deciliter (g/dL) blood alcohol concentration 
(BAC) laws, minimum legal drinking age laws, zero-tolerance laws for young drivers, and court-
monitoring programs (e.g., Voas, 2000). 

Table 1. Alcohol-Impaired Driving Fatalities in Motor Vehicle Traffic Crashes by Year and 

Race/Ethnicity 


Fatalities 

Total 
African-

Americans 
Asians/Pacific 

Islanders Hispanics 
Native 

Americans Whites 

Year N 
% Imp-

Driv N 
% Imp-

Driv N 
% Imp-

Driv N 
% Imp-

Driv N 
% Imp-

Driv N 
% Imp-

Driv 
1982 21,113 48 
1983 20,051 47 
1984 19,638 44 
1985 18,125 41 
1986 19,554 42 
1987 18,813 41 
1988 18,611 40 
1989 17,521 38 
1990 17,705 40 
1991 15,827 38 
1992 14,049 36 
1993 13,739 34 
1994 13,390 33 
1995 13,478 32 
1996 13,451 32 
1997 12,757 30 
1998 12,546 30 
1999 12,555 30 1,155 29.1 102 18.6 1,439 36.3 289 44.9 7,047 30.1 
2000 13,324 32 1,297 31.9 117 20.6 1,254 36.3 300 49.3 6,928 30.3 
2001 13,290 31 1,426 32.4 113 21.6 1,762 38.3 277 47.7 7,534 30.4 
2002 13,472 31 1,425 31.0 109 19.2 1,855 37.7 306 46.9 8,400 31.1 
2003 13,096 31 1,401 29.8 116 20.0 1,861 36.2 285 43.8 8,314 30.1 
2004 13,099 31 1,421 31.4 111 19.8 1,874 36.2 286 45.5 7,724 29.5 
2005 13,582 31 1,415 31.6 130 21.1 2,071 37.6 317 50.7 7,892 30.1 
2006 13,491 32 1,388 30.8 128 22.7 1,941 35.9 338 48.1 7,601 30.6 

Source: PIRE computations based on FARS data. Fatalities include all types of road users (i.e., all records showing variable 
inj_sev = 4 are included). Variables “Race” and “Hispanic” in FARS were used to define race/ethnicity. Information on race 
and ethnicity was absent from FARS before 1999. Racial/ethnic groups other than Hispanic are considered non-Hispanic. 
Because information on race/ethnicity was not provided for all fatally injured victims, adding fatalities for separate racial/ethnic 
groups does not match the total number of fatalities (i.e., column “N” for “Total” also includes records with missing race/ethnic 
information). BAC information was provided by FARS either through a direct measurement or through multiple imputations. A 
motor vehicle crash is considered to be an alcohol-impaired driving crash if at least one driver or motorcycle rider involved in 
the crash is determined to have had a BAC level of .08 g/dL or higher.  
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However, progress on all types of alcohol-related crashes (fatal, nonfatal, property 
damage only) has stalled over the past decade (e.g., Stewart, Fell, & Sweedler, 2004). Future 
progress will require efforts that are more specialized and that have an increased focus on the 
needs of drivers most vulnerable to alcohol-related crashes.  

There is clear evidence about the existence of disparities in the involvement of racial and 
ethnic groups in alcohol-impaired driving crashes. Table 1 illustrates these disparities for fatal 
crashes. Table 1 also illustrates the scarcity of data on the role of race/ethnicity in fatal crashes 
and the recentness of efforts to remedy this limitation and acquire reliable data. The large and 
increasing diversity of our Nation and our traditional values in favor of social equity suggest that 
efforts to reduce racial/ethnic disparities in impaired driving could result in further benefits for 
our society. 

Early studies on the subject revealed that race and ethnicity are related to several safety 
problems, such as seat belt nonuse, risky driving, and impaired driving. For instance, drivers 
from African-American, Hispanic, or Native American backgrounds were found to be more 
vulnerable to impaired driving than their White counterparts (e.g., Massie, Campbell, & 
Williams, 1995; Davies & Griffin, 1996; Massie, Green, & Campbell, 1997; Grunbaum et al., 
2002; Statewide Integrated Traffic Records System [SWITRS], 2001). This vulnerability is 
associated with factors other than differences in SES (Braver, 2003). Interestingly, the relative 
vulnerability of these groups to impaired driving is somewhat contrasted with their relative 
susceptibility to consumption of alcohol. As mentioned, alcohol consumption is relatively high 
among Whites. 

Thus, current research is yielding a complex picture with contradictory results. It has 
become increasingly clear that there is a large variation in culture, norms, and behavior within 
each racial/ethnic group that is larger by far than the observed variation between groups. Age, 
gender, country of origin, immigration status, and acculturation level are only a few of the many 
factors that interact with SES in adding complexity to this issue and blurring our understanding 
of the role of race/ethnicity on impaired driving.  

The goal of this report was to review the literature on the role of race and ethnicity in 
impaired driving. We inserted this review within the broader fields of health-related disparities 
and alcohol abuse to report on current findings in the literature on which researchers consistently 
agree and disagree. In this report, we also suggest possible explanations for those factors that 
produce disagreement. 

The remainder of this document is organized as follows. Section 3 reviews in detail the 
concepts of race and ethnicity. Guidelines developed by OMB are presented, and problems and 
limitations associated with these concepts are discussed. Section 4 provides an overview of 
health-related factors affecting racial/ethnic groups in the United States. This overview includes 
the introduction of the concept of health disparity, the introduction of some of the health-related 
conditions for which racial/ethnic disparities have been detected, and a brief description of some 
of the factors promoting these disparities. Section 5 discusses differences in alcohol consumption 
across racial/ethnic groups. Important mediators for the role of race/ethnicity on alcohol 
consumption (e.g., age, gender, acculturation, SES) are introduced and described. Section 6 
reviews the role of race and ethnicity on impaired driving. This section begins with a broad 
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overview of the status and trends involving the prevalence of impaired driving across major 
racial/ethnic groups. Relevant mediators and modifiers to the role of race/ethnicity on impaired 
driving are also discussed. Section 7 reviews some of the main components that culturally 
competent prevention programs should include. References follow. 

3. Race and Ethnicity: Concept and Measurement 

3.1 Defining Race/Ethnicity 

There is no consensus regarding the definition of racial/ethnic groups (i.e., whether they 
reflect biological characteristics, ancestry, geographic origins, or sociocultural membership); 
therefore, the distinctions between specific racial/ethnic identifiers (e.g., Hispanic, White) are not 
universally understood or accepted. According to Hahn and Stroup (1994), there is ambiguity 
regarding the criteria of group membership, which results in fuzzy group boundaries rather than 
specific and mutually exclusive racial and ethnic categories. In addition, inconsistencies in 
racial/ethnic classification can occur across data sets because of differing methods of data 
collection (i.e., self-identification on survey, interviewer’s observation, reports by next of kin, or 
archival data) (McKenney & Bennett, 1994). To address these issues, in 1997 the OMB 
established five minimum categories for collecting and analyzing data on race—American Indian 
or Alaska Native, Asian, Black or African-American, Native Hawaiian or Other Pacific Islander, 
and White—and two categories for data on ethnicity—Hispanic or Latino and Not Hispanic or 
Latino (OMB, 1997). However, perhaps related to sample-size restrictions, research on traffic 
crashes has usually focused on the following five racial/ethnic groups: American Indians or 
Native Americans, African-Americans or Blacks, Asians and Pacific Islanders (Asians/PIs), 
Hispanics or Latinos, and Whites (with all groups other than Hispanics being non-Hispanics). In 
this report, we focus on these five groups. Herein, we refer to any group other than Hispanic or 
Latino as non-Hispanic, and we use labels, such as African-American and Black, Hispanic and 
Latino, or Native American and American Indian interchangeably.  

3.2 Self-Identification 

Many individuals have trouble identifying themselves with a racial and ethnic group as 
understood by health researchers (Beal et al., 2006). For instance, Moscou, Anderson, Kaplan, 
and Valencia (2003) reported that about 30 percent of hospital patients described themselves 
differently from the race/ethnic category shown on their hospital registration forms. A recent 
national survey of Hispanics (Brodie, Suro, Steffenson, Valdez, & Levin, 2002) found that, when 
asked how they would describe themselves, about half (54%) indicated they primarily identify 
themselves with their parents’ country of origin and about a quarter (24%) preferred “Latino” or 
“Hispanic.”  

3.3 Heterogeneity Within Racial/Ethnic Groups 

Racial/ethnic groups are not homogeneous. Therefore, the use of simplistic categorical 
labels to refer to heterogeneous ethnic/cultural groups (referred to as “ethnic gloss,” by Trimble, 
1991) may yield misleading results when these labels are used by researchers and policy-makers. 
Important variation in rates of alcohol consumption occurs within racial/ethnic groups by gender, 
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acculturation level, or country of origin. Asian-Americans as a whole are considered less 
vulnerable to alcohol consumption than other groups (e.g., SAMHSA, 2001-2005), but this 
consideration overlooks the tremendous variation that exists among Asian-Americans, who in the 
United States are represented by more than 28 countries of origin (National Clearinghouse for 
Alcohol and Drug Information [NCADI], 1997). Further, the immense variability of Asian-
American groups has caused the “invisibility” of certain Asian-American groups (a term coined 
by Srinivasan & Guillermo, 2000) from health-related data sets, for some data collectors 
routinely fail to properly include or describe many of those subgroups (Srinivasan & Guillermo, 
2000). On the other side of the alcohol stereotype, Native Americans are usually considered 
highly vulnerable to alcohol consumption, but this generalization frequently fails to note that 
there are more than 500 tribes of Native Americans for whom patterns of alcohol use vary 
significantly (May, 1982; Mancall, 1995). Differences in alcohol consumption and associated 
risk factors also occur among African-Americans and Hispanics and African-American and 
Caribbean-American Black adolescents (e.g., Epstein, 2002; Aguirre-Molina & Caetano, 1994; 
Voas, Tippetts, & Fisher, 2000b). As Caetano, Clark, and Tam (1998) warned: “Studies often do 
not take into consideration the variability that exists within each ethnic group, resulting in 
inaccurate generalizations” (p. 1). 

3.4 Acculturation 

As with race/ethnicity, the concept of acculturation—the extent to which ethnic group 
members participate in the cultural traditions, values, and practices of the U.S. society (Snowden 
& Hines, 1998, cited by Caetano & Clark, 2002)—is not easy to define. First addressed by 
Redfield, Linton, and Herskovits in 1936, the acculturation concept evolved from being one-
dimensional (i.e., the continuous, intergenerational moving from one culture into the values of 
another culture until complete assimilation) to its current complex, multifaceted version in which 
complete assimilation may never occur (Trimble, 2002), and simultaneous identification with 
two cultures is possible (Phinney, 2002).3 The complexity of the acculturation concept is 
enhanced by several factors acting at the individual level, such as forced versus voluntary 
migration and degree of similarity between the original and new culture (Balls Organista, 
Organista, & Kurasaki, 2002). 

The acculturation construct may have different characteristics when applied to 
racial/ethnic groups such as Asians, Hispanics, African-Americans, or Native Americans. For 
many Asians and Hispanics, the concept of acculturation is closely related to the amount of time 
since immigrating to the United States (e.g., Chun & Akutsu, 2002). However, although 
immigration is an important determinant of the acculturation process for many Blacks in the 
United States, particularly those of Caribbean origin (e.g., Ghazal Read, Emerson, & Tarlov, 
2005), acculturation for this group may relate more to “the principle of return” in which 
individuals return to the values and customs of their culture of origin (Landrine & Klonoff, 
1996). Herd and Grube (1996) found that for African-Americans, greater awareness or ethnic 
identity and involvement in African-American social networks predicted more conservative 
drinking norms and higher levels of religiosity.  

3 Complete assimilation occurs when immigrants’ cultural identities are no longer different from that of the 
majority in the host country (Chapman & Perriera, 2005). 
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Measuring acculturation is not a straightforward process. Typically, for Hispanics, 
acculturation measures adopt the form of scales constructed from a combination of variables that 
cover relevant domains of the acculturation concept (Zane & Mak, 2002). Some variables that 
represent these domains are place of birth, language use, language preference, language 
proficiency, actual or perceived group identification, types of food eaten, types of music 
preferred, media consumed, and many others. Of all these categories, language was the preferred 
and most common indicator of acculturation for Asians and Hispanics, accounting for the 
majority of the variance in acculturation constructs (Zane & Mak, 2002; Marin & Gamba, 1996; 
Marín, Sabogal, Marin, Otero-Sabogal, & Perez-Stable, 1987). For African-Americans, scales, 
such as the African-American Acculturation Scale (Landrine & Klonoff, 1994), assess the extent 
to which the subject knows about and engages in African-American culture. Items include 
adherence to cultural traditions, daily cultural activities, social affiliation, perceived 
discrimination, spirituality, and cultural beliefs (Zane & Mak, 2002). 

3.5 Self-Report versus Archival Data 

Research has shown that self-reported information tends to underreport actual substance 
use, particularly for young Hispanics and African-Americans (Johnson & Bowman, 2003). In 
comparing self-reported rates of drinking and driving with official statistics, differences have 
been found for some racial/ethnic groups. For instance, using archival data, Harper, Marine, 
Garret, Lezotte, and Lowenstein (2000) found that Hispanics have a higher rate of alcohol 
involvement in motor-vehicle crashes than their White counterparts. However, based on self-
reported drinking-and-driving behavior, some studies have shown that Hispanics underreport 
drinking and driving more frequently than Whites do (Ross, Howard, Ganikos, & Taylor, 1991; 
Jones & Lacey, 1998; Bond & Cherpitel, 2004). 

3.6 Racial Profiling 

The possible targeting of minority populations through law enforcement profiling has 
become a sensitive issue, particularly since 1998 when the U.S. Department of Justice (DOJ) 
investigated several State and local law enforcement departments that allegedly had 
discriminated in traffic and crime enforcement in general (e.g., United States v. New Jersey, 
1999; and U.S. Department of Justice v. Montgomery County, Maryland, 2000). Besides its 
negative social connotations, racial profiling may bias the accuracy of arrest data for researchers. 
In particular, it has been argued that Hispanics and African-Americans are overrepresented in 
drinking-and-driving studies because of the stronger presence of law enforcement in areas where 
Hispanic-Americans and African-Americans, compared to Whites, tend to drink and drive 
(Hyman, Helrich, & Besson, 1972; Caetano, 1984; Caetano & Clark, 1998; Herd, 1994; Lapham, 
Skipper, Chang, Barton, & Kennedy, 1998; Wallace, 1999). Studies of impaired driving among 
minority groups based on arrest data might be biased if the data were subject to racial profiling.  

A few years after DOJ initiated its investigation on racial profiling, more than 20 States 
passed legislation that prohibited racial profiling or mandated data collection on stops and 
searches or both (Racial Profiling Data Collection Resource Center, 2008). In his February 27, 
2001, address to a Joint Session of Congress, President George W. Bush declared that racial 
profiling is “wrong and we will end it in America” (U.S. Department of Justice, p. 1). However, 
the progress currently achieved, in particular after September 11, 2001, is still debatable (Racial 
Profiling Data Collection Resource Center, 2008).  
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Lange, Johnson, and Voas (2005) pointed out that most studies estimate the prevalence of 
racial profiling by law enforcement officers by comparing the racial/ethnic distribution of traffic 
violators stopped by law enforcement officers with the racial/ethnic distribution of all drivers. 
The authors argued that such comparisons may not be valid because they are based on the 
assumption that racial/ethnic distributions for traffic violators and nonviolators are identical. 
Lange and colleagues tested the validity of the assumption that the distributions would be the 
same. In 2000-2001, they collected race/ethnicity data at tollbooth exits on all drivers using the 
New Jersey Turnpike. In addition, they gathered data on the racial/ethnic distribution of drivers 
who exceeded the speed limit as measured by roadside automatic radar speed recorders. Their 
data were then compared with the race/ethnicity of speed limit violators cited by the police. They 
found that the proportion of Black drivers speeding was the same as the proportion cited by the 
police; however, the proportion of Blacks in both of groups was higher than the proportion of 
that racial group in the total driver population using the Turnpike. This gave the appearance that 
profiling was occurring when the police were actually citing Blacks at the same frequency as 
they were speeding. 

SUMMARY 

There is evidence suggesting that race and ethnicity play an important role in shaping the 
prevalence of health-related disparities, such as those associated with impaired driving. There is 
no consensus, however, about what constitutes a racial or an ethnic category, or on how each 
group should be named (e.g., Hispanics or Latinos, American Indians, or Native Americans). In 
1997, OMB addressed this issue by differentiating between the concept of race (e.g., Asian, 
Black, Native American, and White) and ethnicity (Hispanic and non-Hispanic). In this report, 
we follow the basic 1997 OMB guidelines. We refer to any group other than Hispanic or Latino 
as non-Hispanic, and we use labels such as African-American and Black, Hispanic and Latino, or 
Native American and American Indian interchangeably. 

Aside from agreeing on proper group naming and ethnic membership definitions, traffic 
safety researchers concerned with racial/ethnic issues must address other analytical 
considerations. Researchers must isolate culturally related behavior from other confounding 
factors (such as SES, gender, or age). Other sources of bias inherent to the building of the 
racial/ethnic construct include confounding factors such as the large heterogeneity that exists 
within each racial/ethnic group that must be considered. Some of this within-group variation is 
associated with country of origin (e.g., Mexicans, Cubans, Chinese, and Filipinos), tribal 
membership (e.g., Navajos, Hopis), immigration status, and acculturation level. The source of 
the data used in the impaired-driving field may also affect the outcome of racial/ethnic studies, 
with self-reported information underreporting actual substance use, particularly for Hispanics 
and African-Americans. In addition, researchers must acknowledge the possibility of racial 
profiling by law enforcement officers, which may bias the outcome of racial/ethnic studies on 
impaired driving based on arrest data.  
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4. Health-Related Disparities in the United States 

4.1 Introduction 

In December 2005, the National Healthcare Disparities Report (U.S. Department of 
Health and Human Services [USDHHS], 2005) found that disparities related to race, ethnicity, 
and SES still pervade the American health care system. The differences among ethnic groups in 
alcohol-related crashes evolve from a variety of factors of which only a portion relate to 
limitations in opportunities. Some relate to language limitations or to lack of knowledge of U.S. 
traffic regulations or laws. Others relate to cultural attitudes toward alcohol or driving. Some 
differences are a product of residence location (urban locations have lower mileage fatality 
rates). Other differences result from socioeconomic differences—for example, lack of access to a 
vehicle or driving an older, less safe vehicle. Most research has focused on health disparities 
based on the concern for equal access to health facilities. This section reviews the concept of 
health disparity. It provides some examples of health disparities other than alcohol and discusses 
the factors that contribute to them (disparities on alcohol consumption and impaired driving are 
discussed in other sections). 

4.2 Defining Disparity 

In 2000, the CDC reported that “current information about the biologic and genetic 
characteristics of African-Americans, Hispanics, American Indians, Alaska-Natives, Asians, 
Native Hawaiians, and Pacific Islanders does not explain the health disparities experienced by 
these groups compared with the White, non-Hispanic population in the United States” (Centers 
for Disease Control and Prevention, n.d.).  Disparities have been identified in a wide spectrum of 
health-related problems. Relative to Whites, members of racial and ethnic minorities in the 
United States (particularly African-Americans, Hispanics, and Native Americans) experience 
poorer physical health (Schultz et al., 2000; Hummer, 1996; Krieger, Rowley, Herman, Avery, & 
Phillips, 1993). Schulman and colleagues (1999) found that, in simulations with patients, 
identical requests for heart disease care received different recommendations based on the 
patient’s race and gender. 

a. Some Examples of Health-Related Disparities 

Some of these disparities include the prevalence of diseases such as cancer. The fatality 
rate for all cancers is 30 percent higher for African-Americans than for Whites; for prostate 
cancer, it is more than double the rates for Whites; and African-American women have a higher 
fatality rate from breast cancer despite having a mammography screening rate that is nearly the 
same as that of White women (CDC, 2005). Also, compared to White women, Hispanic women 
have higher rates of cervical, esophageal, gallbladder, and stomach cancers (USDHHS, 2005), as 
well as cardiovascular diseases, obesity, diabetes—especially among Mexican-Americans— 
(USDHHS, 2000), and HIV/AIDS. In fact, unadjusted prevalence estimates for the year 2004 
showed that 82 percent of the new cases of AIDS were reported among African-American (67%) 
and Hispanic (15%) women(CDC, 2005). The age-adjusted rate of diabetes and HIV-related 
fatalities among Native Americans has increased 93 percent and 417 percent, respectively, 
between 1987 and 1999, compared with a 39 percent and 129 percent increase, respectively, for 
the whole United States (Indian Health Service, 1999; Jones-Saumty, Thomas, Phillips, Tivis, & 
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Nixon, 2003). Among Native Americans, the infant mortality rate remains 22 percent greater 
than for the United States. Regarding alcohol-related injuries, an analysis of patients admitted to 
an emergency room in California suggests that alcohol may play less of a role in injury among 
African-Americans than among Whites or Hispanics. The analysis showed that injured African-
American patients were less likely than Hispanics and Whites to report heavy drinking before an 
injury (Cherpitel, 1998). 

On the other side of the health-disparity problem, Asians are usually viewed as a “model 
minority,” with higher levels of education and income and lower substance abuse problems than 
other minorities (Varma, 2001). As Varma pointed out, however, “the model minority stereotype 
ends up diverting public attention from the existence of discrimination since it is assumed that 
the battle against discrimination has been won for Asians” (p. 9). Such a stereotype ignores the 
variation that exists among Asian subgroups (Mancall, 1995).  

b. Contributors to Health-Related Disparities 

The CDC’s Office of Minority Health pointed out that “[c]urrent information about the 
biologic and genetic characteristics of minority populations does not explain the health 
disparities experienced by these groups compared with the White, non-Hispanic population in 
the United States. These disparities are believed to be the result of the complex interaction 
among genetic variations, environmental factors, and specific health behaviors” (CDC, n.d., p. 
1). 

It is generally agreed that inequalities in SES, such as income and education, explain 
many health disparities in the United States. Population groups with poor health status tend to be 
those with the lowest SES (e.g., CDC, n.d.; House et al., 1996). Many of the health disparities 
observed among African-Americans, Hispanics, Native Americans, and Whites might be 
attributed to the larger proportion of members of the first three groups who have a low SES. The 
higher a group’s income level is, the greater the opportunity their members have to enjoy better 
housing, to live in safer neighborhoods, to access medical care more easily, and to engage in 
health-promoting behaviors (Williams, 2001). More than 50 percent of all causes of mortality for 
Native Americans may be linked to smoking, alcohol and other drug use, diet, sedentary 
lifestyle, and nonintentional injuries (McGinnis & Foege, 1993), with higher SES being 
correlated with better education and better access to risk information (Zambrana, Cornelius, 
Boykin, & Lopez, 2004). 

SES alone, however, cannot explain some of the observed health disparities (e.g., Herd, 
1994; Buka, 2002). Researchers have also recognized the contribution of factors such as the 
psychological and physiological toll of stress produced by racism and discrimination (e.g., 
Williams, 2001; Zsembik & Fennell, 2005) or the acquisition of negative health behaviors with 
acculturative processes (Amaro & de la Torre, 2002).  

Furthermore, there are cases for which the direct relationship between low SES and poor 
health reverses. Paschall, Bersamin, and Flewelling (2005), after studying the 1999 National 
Household Survey on Drug Abuse (NHSDA), reported that college status was positively 
associated with heavy alcohol use among White young adults but inversely related among Blacks 
and Asians. Many studies have documented the superior health status of recent immigrants of 
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any racial/ethnic group versus their established counterparts (e.g., Popkin & Udry, 1998; Ghazal 
Read et al., 2005). For instance, Markides and Coreil (1986) were puzzled because southwestern 
Mexican-Americans, despite their high-risk SES profile, had less overall mortality rates and 
longer life expectancies at birth than Whites (albeit they were at a disadvantage in other health 
indicators, such as diabetes and infectious and parasitic diseases). A similar finding involving the 
relative superior health status of minority individuals was reported among African-American 
immigrants (Ghazal Read et al., 2005) and Asian immigrants (Marmot & Syme, 1976; Patel, 
Patel, Keith, Piotrowski, & Chi, 1997). Immigration and acculturation status have been 
postulated to be key explanatory variables for this phenomenon. Proponents of the “selectivity 
hypothesis” have argued that the better relative health status of some recent immigrants could be 
attributed to these individuals being the healthiest, most assertive, and most resilient subgroup in 
their communities (Marmot, Adelstein, & Bulusu, 1984; Rosenwaike, 1991; Palinkas & 
Pickwell, 1995). 

Conversely, other studies have shown immigrants to be more vulnerable to certain health 
risks (e.g., smoking, alcohol abuse, and eating disorders). Cho, Frisbie, Hummer, and Rogers 
(2004) view these alternative findings as being consistent with the “selectivity hypothesis,” 
suggesting that immigrants may be healthier than their U.S.-born counterparts, but acculturative 
stress and SES limitations cause this advantage to deteriorate rapidly with time spent in the 
United States. 

Culturally based values and perceptions also play a role in shaping health-related 
disparities. For instance, African-Americans and Hispanics, more than Whites, believe that their 
health is dependent upon fate and destiny (Lewis & Green, 2000). Individuals with external locus 
of control believe that their own behavior does not matter much and that rewards and 
consequences in life are generally outside of their control. For instance, the literature shows that 
many Hispanic women have a fatalistic approach to some of the risks they face (e.g., cancer), 
which leads to their disregard of risk-reducing measures (e.g., Luquis & Villanueva Cruz, 2006; 
Goldman & Risica, 2004). This fatalism has been found to contribute to disparities in seat belt 
use (e.g., Peltzer, 2003). Although it might also be partially responsible for perceived differences 
in drinking and driving among African-Americans, Hispanics, and other racial/ethnic groups, this 
possibility has not been clearly proven (Abraido-Lanza et al., 2007).4 

Racial/ethnic health disparities related to quality of care have also surfaced. For instance, 
compared to Whites, Hispanics face larger delays in emergency care or less-than-optimal care 
during hospitalizations, or both (e.g., Henderson, Magana, Korn, Genna, & Bretsky, 2002; 
Bradley et al., 2004). Some of these disparities are accentuated by the perception of African-
American or Hispanic patients that caregivers (e.g., hospital staff) do not respect or consider 
their preferences (Hicks et al., 2005). Bad experiences with caregivers promote negative attitudes 
toward health care: minority patients who feel they have been treated unfairly or disrespectfully 
by health care providers are less likely to follow doctors’ advice or seek followup care (Cooper-
Patrick et al., 1999; Blanchard & Lurie, 2004). 

4 For a review of the role of fatalism on health-related issues involving the Latino population, see Abraído-Lanza et 
al., 2007. 

13
 



 

 

Special Report on Race/Ethnicty and Impaired Driving 

Lack of insurance coverage is another barrier to proper care. Minority groups are more 
likely than Whites to be uninsured (Monheit & Vistnes, 2000). According to Shi (2000), 
Hispanics are the most likely to be uninsured (35.4%), followed by Native Americans (27.3%), 
African-Americans (25.6%), and Asians (21.2%). Schmidt, Greenfield, and Mulia (2006) 
reviewed the last two National Alcohol Surveys (NASs) and reported that 41 percent of 
Hispanics and 28 percent of African-Americans with diagnosed alcohol abuse or dependence 
were uninsured, compared to 19 percent of Whites. These figures were higher than the overall 
uninsured rate for Hispanics and African-Americans that, according to the U.S. Census, was 34 
percent and 20 percent, respectively, in 2006 (DeNavas-Walt, Proctor, & Mills, 2004). 

Racial/ethnic health disparities involving alcohol-related problems have also been 
identified (e.g., Caetano & Clark, 1998; Caetano & Galvan, 2001; Stinson et al., 1998; Caetano, 
2003). Caetano and colleagues (1998) pointed out that socioeconomic stress, which is often 
experienced by ethnic minorities, is one of the main factors explaining discrepancies in alcohol 
consumption among racial/ethnic groups. The authors added two other factors that help explain 
differences in the pattern of alcohol consumption: “acculturative stress, which is most typically 
felt by immigrants who are faced with the turmoil of leaving their homeland and adapting to a 
new society,” and “minority stress, which refers to the tensions that minorities encounter 
resulting from racism” (p. 234). 

Caetano (2003) argued that alcohol-related mortality health disparities are exemplified by 
data on cirrhosis mortality, which have consistently shown that it is higher among African-
Americans and Hispanics than among Whites. Caetano and Kaskutas (1995) and Grant and 
colleagues (2004) found that the age-adjusted prevalence of alcohol-related clinical problems is 
higher among Hispanic and White men than among African-American men. Among those who 
experience problems, however, African-American men (and Hispanic men) tend to experience 
multiple alcohol-related problems more often than White men (Galvan & Caetano, 2003). 
Martin, Tuch, and Roman (2003) suggested that personal experiences with ethnic- or race-based 
discrimination or both directly increase the likelihood of problem drinking. The authors argued 
that these experiences help foster the adoption of a set of beliefs about drinking as a way to 
reduce stress and relieve tension. Racial/ethnic disparities not only surface in alcohol 
consumption, but also in the types of alcohol-related care that they receive. For instance, Whites 
show higher rates of participation in mutual aid programs, such as Alcoholics Anonymous, than 
Hispanics or African-Americans (Grant, 1997; Arroyo, Westerberg, & Tonigan, 1998; Tonigan, 
Miller, Juarez, & Villanueva, 2002; Schmidt et al., 2006).  

The next section discusses the specific patterns of drinking behavior that appear to 
underlie the observed alcohol-related disparities.  
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SUMMARY 

Members of racial and ethnic minorities in the United States, particularly African-
Americans, Hispanics, and Native Americans, are experiencing poorer physical health than their 
White counterparts are. Among the disparities affecting these groups are the prevalence of 
cancer, cardiovascular diseases, obesity, diabetes, HIV/AIDS, infant mortality, and alcohol-
related injuries. Asians, on the other hand, are usually viewed as a “model minority” because 
they do not display the same disparities. However, this stereotype ignores the variation among 
Asian subgroups and the vulnerability to health problems of some of these subgroups. 

It generally is agreed that inequalities in SES, such as income and education, explain 
many health disparities in the United States. Racial/ethnic disparities related to health insurance 
coverage and quality of care have also surfaced. SES alone, however, cannot explain some of the 
observed health disparities. There are cases for which the direct relationship between low SES 
and poor health reverses, with low SES immigrants showing better health indicators than Whites 
of comparable SES. 

Culturally based values and perceptions also play an important role in shaping health-
related disparities. For instance, African-Americans and Hispanics are more prone than Whites to 
believe that their health is dependent upon fate and destiny, a finding that helps explain 
disparities associated with safety belt use. Researchers also recognize the contribution of factors 
such as the psychological and physiological toll of stress produced by racism and discrimination 
or the acquisition of negative health behaviors with acculturative processes. 

5.  Race/Ethnicity and Alcohol Consumption 

5.1  Overview 

Reports based on SAMHSA’s 2000-2005 National Survey on Drug Use and Health 
(NSDUH) have consistently indicated that Whites report the highest prevalence of lifetime and 
current (past year and past month) use of alcohol among adults (aged 18 and older) from all 
racial/ethnic groups. Table 2 shows this prevalence for the year 2003.  

Rates of self-reported past month or past year alcohol use among individuals ages 18 and 
older are lowest for Asians/PIs and African-Americans, intermediate for Hispanics and Native 
Americans, and highest for Whites. Similar relative results among these racial/ethnic groups can 
be seen in other years of the NSDUH (SAMHSA, 2000-2005).5 For multiracial groups (not 
shown in Table 2), their rates of current alcohol use were consistently high, close to the rates of 
Whites. Asians/PIs and African-Americans also report the lowest prevalence of current (past 
month or past year) alcohol consumption among youth aged 12 to 17 (less than 10%), whereas 
the rates for adolescents from other racial/ethnic groups are higher than 15 percent.  

 

                                                 
5 To facilitate comparisons with  other data sources, only year 2003 is shown in Table 2. 
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Table 2. Prevalence of lifetime use, past year use, past month use, heavy drinking, 
and binge drinking across major racial/ethnic groups from four data sources  

Source Year Age Measure 
Afr. 

Amer. 
Asian/ 

PIs Hispanic 
Nat. 

Amer. White 
Past year use 58% 57% 62% 67% 72% 

NSDUH 2003 18+ Past month use 42% 43% 45% 46% 58% 
Binge drinking 21% 12% 27% 32% 25% 
Heavy drinking 5% 2% 6% 11% 8% 

NSDUH stands for National Survey on Drug Use and Health 

NSDUH Binge: 5+ drinks on the same occasion on at least 1 day in the past 30 days 
NSDUH Heavy: 5+ drinks on the same occasion on each of 5 or more days in the past 30 days 
NSDUH reports mean proportion 

BRFSS 2003 21+	 Binge drinking 11% * 18% * 17% 

Heavy drinking 4% * 4% * 6% 

BRFSS stands for Behavioral Risk Factor Surveillance System 

BRFSS Binge: 5+ drinks on the same occasion on at least 1 day in the past 30 days 

BRFSS Heavy: 2+ per day (males) 1+ (females) drinks per day in the past 30 days 

BRFSS reports median proportions 

1984 18+ Heavy drinking (men) 15% * 17% * 20% 

Caetano & Heavy drinking (women) 5% * 2% * 5% 
Clark (1998) 1995 18+ Heavy drinking (men) 15% * 18% * 12% 

Heavy drinking (women) 5% * 3% * 2% 

Caetano & Clark Heavy: 5+ on the same occasion at least once a week 

NLAES 1992 18+ Heavy drinking 17% * 14% * * 

Dawson et 

al. (1995)
 
NLAES stands for National Longitudinal Alcohol Epidemiologic Survey 

NLAES Heavy: 5+ on the same occasion at least once a week 

* denotes a group not included in the study; BRFSS = Behavioral Risk Factor Surveillance System; NSDUH = National Survey on 

Drug Use and Health; NLAES = National Longitudinal Alcohol Epidemiologic Survey 


Table 2 also shows that, according to the NSDUH, heavy drinking and binge drinking 
tend to be more frequent among Native Americans, Hispanics, or Whites than among African-
Americans or Asians. Similar relative results among these racial/ethnic groups can also be 
obtained from the Behavioral Risk Factor Surveillance System’s Web site (www.cdc.gov/brfss/). 
Thus, the picture depicted by the NSDUH and BRFSS shows three broad drinking patterns: (1) 
Native Americans and Whites, who tend to drink more often and consume a larger volume of 
alcohol per occasion than members of other groups; (2) African-Americans and Asians, who tend 
to drink less frequently and consume a lower volume per occasion than members from other 
groups; and (3) Hispanics, who tend to have intermediate rates of current alcohol consumption, 
but drink heavily on those occasions.  

The drinking patterns described herein have also been reported by other researchers (e.g., 
French, Finkbiner, & Duhamel, 2002; Herd, 1990); however, other researchers question the 
relatively low involvement by African-Americans in heavy drinking and binge drinking. A high 
frequency of heavy drinking occasions among African-Americans has been reported by Dawson 
et al. (1995), Caetano and Kaskutas (1995), Caetano and Clark (1998), and Dawson (1998). In 
his review of the literature of alcohol consumption among minority groups, Wallace (1999) 
agreed with the latter characterization of African-American drinking patterns by reporting the 
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apparent paradox of African-Americans and Hispanics showing alcohol prevalence rates 
comparable to (or lower than) those of Whites, while being overrepresented in alcohol-related 
problems. The author subsequently postulated the notion that there are “two worlds” of alcohol 
use among African-Americans and Hispanics: a large group of relatively light drinkers and a 
much smaller group of heavy drinkers.  

 The research literature, however, depicts a more complex picture of drinking patterns 
across racial/ethnic groups. One element that adds complexity to this issue is time: drinking 
patterns among racial/ethnic groups are susceptible to evolution. In 1998, Caetano and Clark 
reported that the rate of abstention between 1984 and 1995 remained stable among Whites but 
increased among African-Americans and Hispanics. Also, these authors reported that, for the 
same period, the rate of frequent heavy drinking (Table 2) decreased among White men (from 
20% to 12%) and women (from 5% to 2%) but remained stable among African-Americans 
(around 15% for men and 5% for women) and Hispanics (around 17% or 18% for men and 2% 
or 3% for women). 

Parallel trends were also observed in comparing age at onset of drinking among 
racial/ethnic groups. The Youth Risk Behavior Survey’s (YRBS’s) Web site 
(www.cdc.gov/HealthyYouth/yrbs/index.htm) contains information from its survey on the 
percentage of children (9th to 12th grades) from three racial/ethnic groups who had their first 
drink of alcohol, other than a few sips, before age 13. Table 3 displays the retrieved information 
from 1991 to 2005. 

Table 3. Percentage of children (9th to 12th grades) from three major  
racial/ethnic groups who reported having their first drink of alcohol, other 

than a few sips, before age 13 

1991 1993 1995 1997 1999 2001 2003 2005
 

White 33% 32% 30% 29% 30% 28% 26% 24% 

African-
31% 35% 36% 33% 35% 28% 31% 28%

American
 

Hispanic 32% 35% 40% 38% 35% 34% 30% 30% 


Source: Youth Risk Behavior Survey (CDC, 2008, Table 51) 

As shown in Table 3, the percentage of children who had their first drink of alcohol 
before age 13 decreased among Whites during the period under analysis, but it remained 
relatively stable among African-Americans and Hispanics.  

Based on these findings and as concluded by Caetano and Clark (1998), African-
Americans and Hispanics have become relatively more vulnerable to the occurrence of alcohol-
related problems than their White counterparts. Thus, estimates of racial/ethnic disparities 
involving patterns of alcohol consumption may vary depending on the age in the respondent’s 
lifetime at which they were estimated. 

Another important contributor to disparities in alcohol consumption is alcohol 
availability, which has been linked to the prevalence of alcohol-related crashes (Gruenewald, 
Millar, Ponicki, & Brinkley, 2000), violence (Gruenewald & Remer, 2006), and other problems 
(Treno, Alaniz, & Gruenewald, 2000; Freisthler, Gruenewald, Johnson, Treno, & LaScala, 
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2005). However, alcohol availability in minority communities (measured as outlet concentration) 
is more associated with the low SES status minority groups face than with culturally based 
racial/ethnic differences (Alaniz, Cartmill, & Parker, 1998; Gruenewald et al., 2000).  

Drinking patterns among racial/ethnic groups are also mediated by age and gender. For 
instance, as indicated by the 2001 YRBS, alcohol use (both lifetime and past month) is less 
common among African-American youth than their White and Hispanic counterparts (Grunbaum 
et al., 2002). This pattern of lower alcohol consumption reverses with age, however. Caetano 
(1984) reported that, although for Whites, both the levels of drinking and the prevalence of 
alcohol-related problems decrease abruptly from their 20s to their 30s, the opposite tends to 
occur among African-Americans, particularly men. 

Several other contributors to racial/ethnic disparities in patterns of alcohol consumption 
have been suggested. Many of these contributors were discussed in Section 4.2.b (e.g., SES and 
acculturative stress). Other contributors specific to some racial/ethnic groups (or that at least, 
demonstrate a larger effect on some groups than others do) are discussed next.  

5.2 Contributing Factors to the Drinking Patterns of Racial/Ethnic Groups 

a. African-Americans 

The relatively large rate of abstention among African-Americans has been attributed in 
part to the presence of several protective factors, such as greater religiosity (e.g., Caetano & 
Herd, 1984; Herd, 1988; Herd & Grube, 1996; Wallace, Bachman, & Laveist, 2003; Bowie, 
Ensminger, & Robertson, 2006), broader social support networks, and less disposable income to 
spend on alcohol (Watt, 2004). Chatters (2000) reported a higher level of religiosity among 
African-Americans than among any other racial/ethnic group. Herd and Grube (1996) argued 
that the finding that most African-Americans are affiliated with Baptist denominations (which 
are characterized by a lack of tolerance for alcohol) explains the higher rates of abstention shown 
by religious African-Americans. In addition, African-American women participate in religious 
activities to a greater degree than African-American men, which might be responsible for the 
higher rates of alcohol abstention found among African-American women (Collins & McNair, 
2003). 

As mentioned, most studies coincide in finding relatively high levels of alcohol 
abstention among African-Americans (e.g., Vega, Zimmerman, Warheit, Apsopori, & Gil, 1993; 
Amey, Albrecht, & Miller, 1996; Kandel, Chen, Warner, Kessler, & Grant, 1997; Herd, 1988; 
Caetano & Kaskutas, 1995; Dawson, 1998; O'Malley, Johnston, & Bachman, 1998; French et al., 
2002; SAMHSA, 2000-2005). However, abstention rates vary across African-American 
subgroups. The low prevalence of alcohol consumption among African-Americans is particularly 
evident among women and adolescents. Collins and McNair (2003) reported that the majority of 
African-American women older than 40 do not consume alcohol. In an analysis of the 1975-2005 
Monitoring the Future survey, Johnston, O’Malley, Bachman, and Schulenberg (2006) found that 
African-American students in grades 8 to 12 reported lifetime, annual, 30-day, and daily 
prevalence-of-use rates lower than those for their White or Hispanic counterparts.  

Although most studies report a relatively low prevalence of alcohol consumption among 
African-Americans compared to Whites, most studies also report a relatively high occurrence of 
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heavy drinking among those African-Americans who drink (Barr, Farrell, Barnes, & Welte, 
1993; Caetano & Kaskutas, 1995; Caetano & Clark, 1998; Dawson, 1998). Some authors view 
heavy drinking among African-Americans who drink as a direct consequence of the low SES of 
many African-Americans (e.g., Barr et al., 1993; Dawson, 1998) or as the product of social 
disorganization, such as family breakdown (Herd, 1987). Related to this picture, other 
researchers attribute this problem to experiences of discrimination. Martin and colleagues (2003) 
argued that personal experiences with discrimination encourage drinking as a way to reduce 
stress and relieve tension. 

Despite their relatively high rate of abstention, African-Americans tend to be more 
vulnerable to alcohol-related problems than Whites, partly because of the higher frequency of 
heavy drinking among some African-Americans. For instance, Caetano and Kaskutas (1995) 
used data from the NAS to report that African-American men (as well as Hispanic men) tend to 
experience three or more alcohol-related problems more often than White men do. The 
overrepresentation of African-Americans in impaired driving will be discussed in Section 6.  

b. Asian-Americans 

Asian-Americans typically have been considered a “model minority,”  with high rates of 
abstention and low rates of heavy alcohol use (e.g., NCADI, 1997; Caetano, 2003). For instance, 
as illustrated in Table 2, the 2003 and 2004 NSDUH show that Asians are less likely to have 
used alcohol during the past year or past month or to engage in binge or heavy alcohol use when 
compared to Hispanics, Whites, or Native Americans (SAMHSA, 2000, 2001, 2002, 2004a, 
2004b, 2005). Further, the NSDUH also shows that Asian adolescents and young adults (51%) 
were more likely than young people from other racial/ethnic groups (43%) to perceive great risk 
of having five or more drinks of an alcoholic beverage once or twice a week (Table 4). 

Table 4. Risk perceptions of having four or five drinks of an alcoholic beverage nearly every day 
among youth aged 12 to 17: Percentages, 2003 and 2004 

Great Risk Moderate/Slight/No Risk 

2003 2004 2003 2004
 

Asian 71% Asian 71% Asian 29% Asian 29% 

Afr. Amer. 67% Afr. Amer. 66% Afr. Amer. 33% Afr.Amer. 34% 

Hispanic 59% Hispanic 60% Hispanic 41% Hispanic 40% 

Nat. Amer. 56% Nat. Amer. 13% Nat. Amer. 44% Nat. Amer. * 

White 61% White 61% White 40% White 39% 

2 or more 62% 2 or more 64% 2 or more 39% 2 or more 36% 

Source: National Survey on Drug Use and Health, 2003-2004.* denotes a reduced sample size. (SAMHSA, 2005) 

Although Asian-American youth tend to have a more accurate perception of the risks of 
heavy drinking and Asians of all ages have rates of alcohol consumption lower than those from 
other racial/ethnic groups, an important variation in alcohol consumption has been identified 
within this group. Dawson (1998) and Makimoto (1998) found that Vietnamese-Americans and 
Cambodian-Americans tend to drink much more than Chinese-, Japanese-, Korean-, and 
Filipino-Americans, a finding that O’Hare (1998) argues reflects the favorable (i.e., nonharming) 
perception that many Southeast Asian cultures have toward alcohol consumption (relative to 
other Asian cultures). The same relative characterization is depicted by Chi, Lubben, and Kitano 
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(1989) and Kitano and Chi (1989), although these authors reported that Japanese-Americans are 
frequent consumers of alcohol.  

Among those who drink, heavy drinking among Asian-Americans follows the same 
pattern found for overall frequency of consumption: heavy drinking has been reported more 
frequently among Japanese-Americans, followed by Filipino-, Korean-, and Chinese-Americans 
(NCADI, 1997; SAMHSA, 2002). 

As with the other racial/ethnic groups, gender is an important modifier of drinking 
patterns among Asians. The literature is consistent in reporting that Asian-American women 
consume much less alcohol than Asian-American men (Chi et al., 1989; Kitano & Chi, 1989; 
Hendershot, MacPherson, Myers, Carr, & Wall, 2005). Consumption is higher among Japanese- 
and Cambodian-American women (Kitano & Chi, 1989; D'Avanzo, Frye, & Froman, 1994) and 
lower for Korean- and Filipino-American women (Kitano & Chi, 1989). 

One suggested explanation for the lower consumption of alcohol by Asian-American 
women is facial flushing (Ewing, Rouse, & Pellizzari, 1974; Zeiner, Paredes, & Christiansen, 
1979; Johnson & Nagoshi, 1990). Facial flushing is a physiological reaction to alcohol ingestion 
caused by a gene (inactive aldehyde dehydrogenase 2 or ALDH2–2) that causes its carrier to 
metabolize alcohol differently from people who do not have this gene (this gene was found to 
occur in up to 85% of Asians versus up to 29% of Whites) (Chan, 1986). It has been argued that 
the flushing response may serve as a deterrent to drinking (e.g., Johnson & Nagoshi, 1990; 
Weatherspoon, Park, & Johnson, 2001; Collins & McNair, 2003). Researchers have found more 
than half of the women of Chinese, Korean, Filipino, and Vietnamese ancestry were abstainers 
(Chi et al., 1989). Other studies, however, found no relation between the flushing condition and 
lower alcohol consumption (Johnson et al., 1984). Collins and McNair (2003) argued that 
because acculturation and other factors modify drinking among Asian women in America, 
flushing is not the only determining factor in their drinking behavior. 

Religiosity has also been suggested as a determinant for lower rates of alcohol 
consumption among Asians. Some researchers have argued that the low consumption levels 
among Asian-Americans are associated with the emphasis on conformity and harmony in 
Confucian and Taoist philosophies, which may induce a moderate style of living (and drinking) 
(Singer, 1974; Hsu, 1981; cited by Caetano et al., 1998). Luczak, Corbett, Oh, Carr, and Wall 
(2003) studied the protective role of religiosity (measured as attendance at religious services) on 
alcohol consumption among Chinese- and Korean-Americans, but after accounting for other 
factors, they found a protective role only for individuals affiliated with western religions.  

The role of acculturation on drinking patterns among Asian-Americans is not entirely 
clear. Acculturation has been suggested as a factor that increases alcohol consumption among 
Asians/PIs (Hahm, Lahiff, & Guterman, 2003; Li & Rosenblood, 1994; Johnson, Nagoshi, 
Ahern, Wilson, & Yuen, 1987). Other researchers found, however, that the level of acculturation 
did not significantly predict alcohol consumption among Asian-Americans (Akutsu, Sue, Zane, 
& Nakamura, 1989; Chin, Lai, & Rouse, 1991, cited by Caetano et al., 1998). Hahm, Lahiff, and 
Guterman (2003) argued that the acculturation level does predict alcohol consumption among 
young Asians, but only among those with low emotional bonding with their parents (i.e., low 
parental attachment). As Caetano et al. (1998) argued, such different roles observed for 
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acculturation might be caused by the profound and rapid economic growth and social changes 
that many Asian countries are experiencing, which may have contributed to the observed 
variation in the role that acculturation plays on alcohol consumption among Asian-American 
immigrants.  

c. Hispanics 

As mentioned, research studies consistently show that, compared to Whites, Hispanics 
report a lower frequency but higher volume of consumption. Further, the literature shows that, 
overall, Hispanics are less likely to abuse alcohol than Whites (e.g., Watt, 2004; Caetano & 
McGrath, 2005; Zemore, 2005). Considering drinkers alone, however, Hispanics, particularly 
Hispanic men (e.g., Caetano, 1983; Neff, 1986), were found to consume more drinks per year 
and to be impaired more often than Whites (Zemore, 2005).  

Alcohol consumption among Hispanics varies by gender. Overall, Hispanic women tend 
to drink less frequently and have higher abstention rates than Hispanic men (e.g., Canino, 1994). 
One traditional explanation for the heavy drinking patterns observed among Hispanic men, 
particularly Mexican-Americans, is the concept of “exaggerated machismo.” Castro and 
Gutierres (1997) argued that the original positive concept of machismo has been distorted into a 
concept that represents entitlement, sexual exploitation, and the right to drink. However, as 
Caetano and Mora (1988) pointed out: “This concept, which has been neither well defined nor 
measured empirically, implies that Hispanic men strive to appear strong and masculine and that 
the ability to drink large amounts of alcohol exemplifies their masculinity. To date, however, no 
convincing association between ‘exaggerated machismo’ and drinking patterns has been 
demonstrated” (p. 234). 

The way gender affects alcohol consumption among Hispanics is also mediated by 
marital status and acculturation. Marital status influences drinking among Hispanics, particularly 
women, with being divorced or single found to be associated with heavier drinking among 
Mexican-Americans (Caetano, 1988).  

As mentioned, there is evidence that acculturation plays a role in alcohol consumption 
among Hispanics (e.g., Marin & Posner, 1995; Marin, 1996a). Brown, Council, Penne, and 
Gfroerer (2005), using the 2000-2001 NSDUH, reported that immigrants who had been in the 
country for 5 or more years were more likely than recent arrivals to use alcohol in the past year 
or past month or to binge drink. Broadly speaking, evidence suggests that acculturated Hispanics 
tend to have drinking expectancies and attitudes toward excessive drinking similar to those of 
Whites (Marin, 1996b; Posner & Marin, 1996) and consume more alcohol than the less 
acculturated ones (Caetano, 1987; Otero-Sabogal, Sabogal, Perez-Stable, & Hiatt, 1995; 
Markides, Krause, & Mendes de Leon, 1998). But this evidence is weak and has been 
contradicted by other studies (Markides, Ray, Stroup-Benham, & Trevino, 1990; Neff, Prihoda, 
& Hoppe, 1991; Neff & Hoppe, 1992; Alaniz, Treno, & Saltz, 1999).  

As reviewed by Zemore (2007), the role of acculturation on alcohol consumption by 
Hispanic males is contradictory and unclear. Some reports suggest that more acculturated 
Hispanic men drink more frequently but less heavily than those who are less acculturated (i.e., 
more recent arrivals in the United States) (Hines & Caetano, 1998; Caetano & Mora, 1988). 
Some authors reported a pattern of drinking in which alcohol consumption increases with 

21
 



 

 

Special Report on Race/Ethnicty and Impaired Driving 

acculturation level, but only up to a point, and then decreases for highly acculturated Hispanic 
men (Caetano, 1987; Polednak, 1997). Other studies even reported an inverse relationship, with 
more acculturated Hispanic men consuming less alcohol (Neff, Hoppe, & Perea, 1987; Neff & 
Hoppe, 1992). As Zemore (2007) pointed out, some of the confusion surrounding the role of 
acculturation comes from difficulties in separating the effect of acculturation from the effect of 
SES. 

The role of acculturation on alcohol consumption among Hispanic women is much 
clearer. Working with a variety of data sets, several researchers have reported similar findings: as 
Hispanic women acculturate to the U.S. mainstream, they report more alcohol consumption 
(Caetano, 1987; Caetano & Mora, 1988; Mora & Gilbert, 1991; Otero-Sabogal et al., 1995; 
Marin, Posner, & Kinyon, 1993; Black & Markides, 1993; Alaniz et al., 1999; Zemore, 2005). 
Markides et al. (1998) found that acculturation and alcohol consumption were especially 
associated among young women. Along the same lines, Gilbert, Mora, and Ferguson (1994) 
reported that more acculturated Mexican-American women have higher expectations of the 
benefits of alcohol use than their less acculturated counterparts. The role of acculturation on 
drinking patterns among Hispanic women is also heavily mediated by education, income, and 
employment (Caetano, 1987; Corbett, Mora, & Ames, 1991). Thus, the role of acculturation on 
alcohol consumption is complex, and is heavily mediated by gender, age, country of origin, and 
SES—and it is still not well understood. 

Patterns of alcohol consumption among Hispanics have also been shown to differ by 
country of origin, with most studies reporting that Puerto Ricans and Mexican-Americans drink 
more frequently, more heavily, and experience more problems than Cuban-Americans (e.g., 
Caetano, 1988; Randolph, Stroup-Benham, Black, & Markides, 1998; Nielsen, 2000). Epstein 
Botvin, and Diaz (2001) and Bettes, Dusenbury, Kerner, James-Ortiz, and Botvin (1990) also 
found differences in alcohol consumption among Dominicans and Puerto Ricans. As Caetano 
and his coworkers (1998) have pointed out, however, recent research has shown that most of 
these differences by country of origin take place among specific subgroups (e.g., gender, 
acculturation). Drinking patterns among Hispanics differ by country of origin, mostly among 
men (e.g., Gilbert, 1986; Marin & Posner, 1995; Caetano, 1997; Nielsen, 2000). Heavy drinking 
is higher among Hispanic males (Mexican-Americans and Puerto Ricans in particular) than 
among White males. Cuban-American males, on the other hand, have shown relatively moderate 
consumption that resembles that of Whites (e.g., Caetano, 1988; Aguirre-Molina & Caetano, 
1994; Lee, Orsay, Lumpkin, Ramakrishman, & Callahan, 1996; Randolph et al., 1998; Dawson, 
1998; Nielsen, 2000; Brown et al., 2005). Alcohol use, abuse, or dependence tends to be much 
higher among Mexican-American men than among women (Vega, Sribney, & Achara-
Abrahams, 2003). Mexican-American men were found to drink less often but more per occasion 
than their U.S. counterparts (e.g., Caetano & Mora, 1988). Markides et al. (1998) termed this 
consumption of large amounts of alcohol on special occasions by Mexican-American men as 
“fiesta drinking.” Mexican-American men have been found to be disproportionately affected by 
alcohol-related diseases and alcohol-related fatalities than their White counterparts (National 
Center for Health Statistics, 1987; Rosenwaike, 1987; Yoon, Yi, & Hilton, 2005). 

Differences in alcohol consumption among Hispanics by country of origin are also 
moderated by age. Walker, Treno, Grube, and Light (2003) used a telephone survey to conclude 
that young Hispanics were at greater risk for drinking and driving than White adolescents. 
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Among Hispanic youth of different genders and from different countries of origin, Nielsen and 
Ford (2001) found no differences in alcohol use across the age range of 12 to 17. However, data 
from the NSDUH showed that among youth in that age group, a larger percentage of Cubans 
reported alcohol use in the 30 days preceding the survey than youth from other Hispanic groups 
(SAMHSA, 2005). This report on the prevalence of alcohol use among young Cubans 
contradicts previous reports that Cubans are one of the Hispanic groups with more moderate 
drinking patterns (e.g., Caetano, 1988; Brown et al., 2005). Reasons for this finding were not 
available. Research on alcohol consumption by Cubans, however, showed that their drinking 
patterns may vary depending on the time of arrival in the United States, with more recent Cuban 
immigrants showing both drinking patterns and SES closer to those of Mexicans and Puerto 
Ricans than those Cuban immigrants who came to the United States earlier (Randolph et al., 
1998). 

d. Native Americans 

Although some reports contend that reliable estimates of substance use among Native 
Americans in the United States are unavailable (NCADI, 1998), a pattern of high quantity yet 
moderate frequency of alcohol consumption has been reported for this group (Stinson et al., 
1998; Dawson, 1998; May & Gossage, 2001; Beals et al., 2003; O'Connell, Novins, Beals, & 
Spicer, 2005; O'Connell et al., 2006; SAMHSA, 2000-2005). Table 2 (p. 16) illustrates this 
finding with data from the 2003 NSDUH. 

Heavy use of alcohol by Native Americans might be related to inadequate risk 
perception. Data from the NSDUH (Table 4) indicate that close to half of the surveyed Native 
American youth believed there was moderate to no risk in having four or five drinks of an 
alcoholic beverage nearly everyday. In his review of the literature, Caetano (2003) pointed to the 
misperceptions created by the “Firewater Myth,” which suggests that Native Americans are 
predisposed to heavy alcohol consumption and are unable to control their drinking and their 
behavior when intoxicated. The author reported that this myth, which dates back to the times 
when British settlers reported the presumed insistence of Native Americans on drinking to the 
point of intoxication (e.g., Beauvais, 1992), still persists. Many people (including many Native 
Americans) consider heavy binge drinking to be representative of the “Indian way of drinking” 
(Duran & Duran, 1995, cited by Caetano et al., 1998). Some authors postulate that the high rates 
of alcohol consumption among Native Americans are related to the stress caused by “Historical 
Loss” or “Historical Unresolved Grief” (Brave Heart, 2000; Whitbeck, Chen, Hoyt, & Adams, 
2004). Brave Heart and DeBruyn (1998) define “Historical Unresolved Grief” as “the loss of 
lives, land, and vital aspects of Native culture promulgated by the European conquest of the 
Americas” (p. 60). 

As Caetano (2003) argued, however, the “Firewater Myth” is insufficient to explain, by 
itself, current drinking patterns among Native Americans. The author gave two reasons: (a) no 
evidence exists to demonstrate increased physiological or psychological reactivity to alcohol 
among Native Americans compared with other racial/ethnic groups (Garcia-Andrade, Wall, & 
Ehlers, 1996); and (b) as with other minority groups, there is a large variation of drinking 
patterns in this highly heterogeneous racial/ethnic group, with rates of alcohol use varying across 
tribes and over time (e.g., Spicer et al., 2003a; O'Connell et al., 2005). For instance, the Navajo 
tend to view social drinking as acceptable, whereas the Hopi consider drinking as irresponsible 
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(May, 1982; Mail & Johnson, 1993). Some tribes choose to make their reservations “dry” (i.e., 
prohibit alcohol); others choose to go “wet” (allow alcohol). Further, variation in drinking 
patterns has also been identified within tribes (Stubben, 1997).  

Young Native Americans living on reservations have been found more prone to use 
alcohol than their urban counterparts (Beauvais, 1992), even if they were knowledgeable about 
the various adverse consequences of alcohol abuse (May & Smith, 1988). The picture is complex 
and not well understood, however. As with other minority groups, stress associated with racism 
and discrimination is a contributor to alcohol consumption among Native Americans (e.g., Mail, 
1989). Acculturative stress could also contribute to the development of alcohol-related problems 
among Native Americans living outside the reservation. Spicer (1997) found that alcohol-related 
problems are particularly acute for urban (nonreservation) Native Americans, who are torn 
between their conflicting views of drinking as a defining marker of heritage and as destructive of 
much that they value. Enculturation—how much an individual is embedded in his/her own 
cultural traditions and practices (Whitbeck et al., 2004)—has been found to be negatively 
correlated to alcohol abuse (Spicer, Novins, Mitchell, & Beals, 2003b; Whitbeck et al., 2004). 
Torres Stone, Whitbeck, Chen, Johnson, and Olson (2006), who studied some Midwest Native 
Americans on reservations, agreed with this role of enculturation on drinking patterns among 
Native Americans and reported that traditional practices are important in increasing alcohol 
cessation among this group. However, the mechanisms for the role played by traditional 
practices, not only for cessation, but also for consumption in general, is unclear (Spicer et al., 
2003b). 
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SUMMARY 

There is a strong consensus that alcohol abstention is high among Asians and low among 
Whites. Most reports also agree that abstention rates are relatively higher among African-
Americans and Hispanics but lower among Native Americans.  

Among those who drink, there is also consensus that rates of binge and heavy drinking 
tend to be high among Native Americans, followed closely by Hispanics and Whites, with 
Asians showing the lowest rates of binge and heavy drinking. For African-Americans, the 
literature shows some conflicting results. Some reports indicate African-American drinkers have 
relatively low rates of binge drinking and heavy drinking; others report rates comparable to (or 
higher than) those for Whites or Hispanics. These latter studies postulate the notion of “two 
worlds” of alcohol use among African-Americans and Hispanics, characterized by a large group 
of relatively light drinkers and a much smaller group of heavy or binge drinkers. 

Besides these generalizations, the patterns of drinking within each of these groups vary 
greatly. There are variations by country or tribal origin (for instance, Vietnamese-Americans 
drink more than Filipino-Americans, Mexican-Americans drink more than Cuban-Americans, 
and Navajos drink more than Hopis); by gender (women drink less than men); by age (whereas 
for Whites, heavy drinking decreases abruptly from their twenties to their thirties, the opposite 
trend occurs among African-Americans, particularly men); by acculturation level; and even by 
genetic factors (e.g., facial flushing among Asians).  

Some reasons suggested for the observed differences in drinking patterns are the low SES 
of many members of these groups; the perception by African-Americans and Native Americans 
that heavy drinking is an ethnic characteristic, closely related to the “Black” (for African-
Americans) or “Indian” (for Native Americans) way of life; machismo (particularly for Hispanic 
males); religiosity; social disorganization (such as family breakdown); and experiences with 
discrimination (which induce the view that drinking is a way to reduce stress and relieve 
tension). 

6. Race/Ethnicity and Impaired Driving 

This section discusses the prevalence of alcohol-impaired driving across racial/ethnic 
groups. First, we discuss limitations and constraints facing these estimates. Estimates of impaired 
driving across racial/ethnic groups are presented next. Other relevant contributors to the 
prevalence of impaired driving specific to each minority group are then discussed. 

6.1 Impact of the Source of Data in Estimating Rates of Impaired Driving 

Knowledge about impaired driving is usually obtained from self-report national 
household or telephone surveys; roadside surveys; police, court, or department of motor vehicles 
(DMV) records; or crash data. All of these data sets have limitations. Self-reported information 
on impaired driving may be inaccurate because some minority groups tend to underreport this 
phenomenon. Robertson (1992) argued that self-reported seat belt use overstates actual use by 
more than 20 percent on average and that self-reported alcohol use is not predictive of the 
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percentage of fatally injured drivers. Most reports consistently show Hispanics, and to some 
extent African-Americans, underreport drinking and driving more frequently than Whites (Ross 
et al., 1991; Jones & Lacey, 1998; Bond & Cherpitel, 2004).  

BAC measures taken at roadside surveys eliminate the limitations associated with self-
reporting. Unfortunately, roadside surveys are expensive and therefore rare, limited to the 48 
contiguous States, and restricted to weekends and nighttime hours (Voas, Wells, Lestina, 
Williams, & Greene, 1998; Lund & Wolfe, 1991).  

Although police- and court-based data on alcohol-related traffic violations and arrests 
avoid the self-report limitations, information of this sort (a) is usually difficult to retrieve 
because of administrative limitations and privacy concerns (in some States, information on 
race/ethnicity is absent from arrest records); (b) only provides information on those drivers who 
have been stopped and identified by law enforcement officers (estimates of the proportion of 
impaired-driving trips that result in a DWI arrest vary from 1/1000 to 1/70) (Ross et al., 1991; 
Voas & Hause, 1987; Zador, Krawchuck, & Moore, 2000); and (c) may be subject to bias 
because of racial profiling. 

Crash data (once adjusted by exposure) is free of many of these limitations. Until 1999, 
information on race/ethnicity had been absent from the Fatality Analysis Reporting System 
(FARS). However, estimates of impaired driving based on crash data must rely on a 
responsibility analysis of the crashes to attribute presumed causation. In addition, the validity of 
estimates on the prevalence of impaired driving based on crash data depends on proper 
accounting of other crash contributors. For instance, accounting for safety belt nonuse for 
evaluating the role of race/ethnicity on alcohol-impaired driving fatal crashes is important 
because seat belt nonuse increases the odds of such fatalities. Most researchers agree that 
African-Americans and Hispanics do not wear safety belts as often as Whites (e.g., Bolen, 
Rhodes, Powell-Griner, Bland, & Holtzman, 2000; Voas, Fisher, & Tippetts, 2002; Boyle & 
Vanderwolf, 2004). Therefore, if not properly accounted for, safety belt nonuse may bias 
estimates of impaired driving based on fatal crash data. 

6.2 Controlling for Driving Exposure in Estimating Rates of Impaired Driving  

The method by which crash counts are adjusted for driving exposure may influence the 
estimates of the relative contribution of race/ethnicity to impaired driving. If one group of drivers 
shows a larger number of alcohol-impaired driving fatalities in a year than another group, it does 
not necessarily mean that the former group is more vulnerable to dying in an alcohol-impaired 
crash. If those drivers spent more time on the roads than any other group, then they might 
actually constitute a group of safer drivers.  

The standard method in cause-of-fatality studies of comparing between-group incidence 
rates (underage versus adult, African-American versus White) is the use of population-based 
fatality rates (e.g., rates per 100,000 individuals). However, population-based normalizing 
metrics do not necessarily reflect crash-risk exposure because they do not account for differences 
in access to vehicles and driving frequency among other factors related to exposure to crashes 
among age, gender, and racial/ethnic groups.  
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Using the number of licensed drivers to normalize driver data could be considered a more 
appropriate analytical alternative. This metric allows the researcher to account for differences 
among racial/ethnic groups regarding access to a vehicle. However, this alternative fails to 
account for vehicle operation by unlicensed drivers. This limitation is highly relevant to this 
report because there are large differences in the proportion of licensed drivers in each 
racial/ethnic group. About 83 percent of Whites are licensed drivers, whereas only 65 percent of 
Hispanics, 64 percent of African-Americans, and 47 percent of Asian-Americans are licensed 
(Federal Highway Administration, 2003).  

The most frequently used method of normalizing crash fatality data (including alcohol-
related fatalities) for comparing subgroups of drivers has been the vehicle miles traveled (VMT) 
estimates for each relevant group (e.g., Braver, 2003). The VMTs are estimated by the Federal 
Highway Administration from data collected thorough the National Household Travel Survey. 
Unfortunately, when applied to subgroups, the VMT metric is not free of bias either. The VMT 
method does not provide for exposure to risks related to the quality of roads or vehicles or to the 
seasonal weather or urban/rural traffic conditions. Furthermore, although VMT estimates are 
provided by age, gender, and some racial/ethnic groups, the VMT approach does not provide 
separate estimates for the miles driven at zero BAC levels compared to the miles driven at 
positive BAC levels. Thus, because there is no estimate for miles driven while impaired, the 
same mileage estimate used to normalize total crashes must also be used for the relatively small 
percentage of driving with positive BAC levels. It is therefore likely that relatively small changes 
in the amount of sober driving could have a significant effect on the apparent VMT rate for 
alcohol-related crashes. 

To address some of these limitations, an alternative measure of exposure (the crash 
incidence ratio or CIR) has recently been suggested for the analysis of subgroups of alcohol-
related crashes (Voas, Tippetts, & Fell, 2000a, Voas, Tippetts, & Taylor, 2002; Voas, Tippetts, 
& Fell, 2003; Tippetts, Voas, Fell, & Nichols, 2005). Instead of adjusting crash counts by 
imprecise measures of driving exposure such as the VMT, the CIR makes alcohol comparisons 
between groups with similar driving exposure (e.g., rural underage female drivers). Voas et al. 
(2007) showed that the CIR can be viewed as similar to the quasi-induced exposure technique 
known as the “relative accident involvement ratio” (RAIR) (Aldridge, Himmler, & Aultman-
Hall, 1999; Stamatiadis & Deacon, 1995; Stamatiadis, Jones, & Aultman-Hall, 1999). Voas et al. 
(2007) applied the VMT and the CIR to the estimation of impaired driving across racial/ethnic 
groups and found very different outcomes depending on the normalizing approach used (see 
Section 6.4 for details about these findings). 

6.3 Prevalence of Impaired Driving Across Racial/Ethnic Groups 

Table 5 provides estimates of the prevalence of impaired driving as a function of age, 
gender, and race/ethnicity obtained from 11 selected studies that used a variety of sources, 
including household surveys, telephone surveys, roadside surveys, and crash data. 
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Table 5. Prevalence of impaired driving by race/ethnicity as estimated by 11 studies 

Source Age Measure Years Gender 
Race/Ethnicity Group 

Ref.Afr. Am. Asian Hisp. Nat. Am. White 

BRFSS 18+ Drink and drive in past month 
1993 both 1.5% * 1.9% * 2.6% 1. Quinlan

 et al. 
(2005) 

1995 both 1.5% * 2.3% * 2.4% 
1997 both 1.3% * 2.3% * 2.2% 

NAS 18+ 

Drunk enough to be stopped 
by police in past year 

1995 
males 14.0% * 21.0% * 22.0% 

2. Caetano 
& 

Clark 
(2000) 

females 3.0% * 6.0% * 7.0% 

Arrested for DUI in past year 1995 
males 1% * 4% * 1% 

females 0% * 0% * 0% 
Ever in a car when driver drank 
too much in past year 

1995 
males 14% * 15% * 10% 

females 13% * 11% * 10% 

NSDDAB 16-64 

Drove within 2 hrs. of drinking 
in past year 

1993-
1997 

both 16% 13% 17% 21% 28% 
3. Royal 
(2000)Drove within 2 hrs. of drinking 

in past month 
1993-
1997 

both 8% 6% 9% 10% 18% 

NESARC 18+ 

More than once, drove after 
too much alcohol in past year 

2001-
2002 

males 3% 2% 3% 6% 5% 4. Chou 
et al. 

(2005)females 1% 1% 1% 2% 2% 

Driving while drinking in past 
year 

2001-
2002 

males 5% 4% 6% 9% 8% 5. Chou 
et al. 

(2006)females 2% 1% 1% 5% 3% 

NSDUH 

16+ 
Drove within 2 hrs. of drinking 
in past year 

1996 both 13% * 17% * 25% 

6. 
Townsend 

et al. 
(1998) 

18+ 
Drove after too much alcohol in 
past year 

2000 
males 17% 14% 17% 21% 22% 7. Caetano 

& McGrath 
(2005)females 9% 7% 7% 15% 12% 

21+ DUI (Alc & Drugs) in past year 
2002-
2003 

both 13% 8% 13% 19% 18% 
8. SAMHSA 

(2005) 

16-20 DUI (Alc & Drugs) in past year 
2002-
2003 

both 10% 13% 14% 28% 26% 
9. SAMHSA 

(2004a) 

Roadside 
surveys 

16+ 

BAC ≥ .05 g/dL 
1973 both 17% * 22% * 13% 

10. Voas 
et al. 

(1998) 

1986 both 14% * 13% * 7% 
1996 both 9% * 15% * 7% 

BAC ≥ .10 g/dL 
1973 both 6% * 3% * 5% 
1986 both 6% * 4% * 3% 
1996 both 4% * 8% * 2% 

FARS 16+ 

BAC > .00 g/dL 
1990-
1994 

both 37% 28% 41% 63% 38% 
11. Voas 

et al. 
(2000b) 

.00<BAC<.08 g/dL 
1999-
2004 

both 7% 3% 5% 4% 4% 12. Hilton 
(2006) 

(**)BAC >.08 g/dL 
1999-
2004 

both 31% 23% 42% 54% 29% 

* denotes not available; ** denotes number in table estimated from graph; BRFSS = Behavioral Risk Factor Surveillance System; 
FARS = Fatality Analysis Reporting System; NAS = National Alcohol Survey; NHSDUH = National Survey on Drug Use and Health; 
NESARC = National Epidemiologic Survey on Alcohol and Related Conditions; NSDDAB = National Survey on Drinking and Driving 
Attitudes and Behavior. 

The first three rows in Table 5 report some findings by Quinlan and colleagues (2005) 
based on the 1993-1997 BRFSS, a random-digit dialing (RDD) telephone survey of adults ages 
18 and older. The authors found that, in 1993, the percentage of respondents reporting any 
impaired driving in the month before the interview was larger for Whites (2.6%) than for either 
African-Americans (1.5%) or Hispanics (1.9%). Looking at trends, Quinlan et al. found that, 
although the prevalence of impaired driving in the month before the interview decreased for 
Whites from 1993 to 1997, the opposite occurred for Hispanics. By 1997, the percentage of 
Hispanics reporting past-month impaired driving was very close to that of Whites (about 2.3%). 
For African-Americans, the authors reported a more stable trend, with prevalence of last month 
impaired driving ranging from 1.5 percent in 1993 to 1.3 percent in 1997.  
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Caetano and Clark (2000) used the 1995 NAS (a RDD telephone survey sponsored by the 
National Institute on Alcohol Abuse and Alcoholism and conducted by the Public Health Institute) to 
investigate impaired driving across three racial/ethnic groups. Their findings agreed with those 
from Quinlan et al. (2005) for 1995: impaired driving in that year was more prevalent among 
Hispanics and Whites than among African-Americans (albeit the measure used in the Caetano 
and Clark study was being “impaired enough to be stopped by law enforcement officers in the 
past year” [p. 59]). This result was found for either males or females, with this measure of 
impaired driving being much less frequent among females of any racial/ethnic group. 

Caetano and Clark also reported rates of self-reported DWI arrests and riding in a vehicle 
with a driver “who drank too much” in the past year. Compared with African-Americans and 
Whites, Hispanics were overrepresented in self-reported DWI arrests in the past year. Hispanics 
and African-Americans were also more likely than their White counterparts to ride in a vehicle 
with an impaired driver, a finding that may be confounded by the relatively lower income of 
African-Americans and Hispanics that reduces the rate of vehicle ownership and subsequently 
increases the average number of passengers per trip in these groups.  

Royal (2000) pooled data from NHTSA’s 1993, 1995, and 1997 National Surveys on 
Drinking and Driving Attitudes and Behavior (NSDDAB) to gather a sample size large enough 
to make inferences on racial/ethnic groups. Using the measure “driving within 2 hours of 
drinking,” the author’s findings did not differ substantially from those coming from the BRFSS 
and NAS that were previously discussed: impaired driving was more frequent among White 
drivers than among African-American drivers, with Hispanic drivers showing rates that were 
either between those of Whites and African-Americans or close to the latter. 

The study also shows Native American drivers and Asian-American drivers at the 
opposite extremes of the impaired-driving spectrum, from higher prevalence (Native Americans) 
to lower prevalence (Asian-Americans). Using “driving after too much drinking” or “driving 
while drinking” as measures of impaired driving—based on the 2001-2002 National 
Epidemiologic Survey on Alcohol and Related Conditions (NESARC) and the Chou et al. (2005, 
2006) studies—produced results similar to those described herein.  

Studies based on the SAMHSA’s NSDUH (formerly known as NHSDA) also found 
impaired driving more prevalent among Whites than among African-Americans, Hispanics, and 
Asian-Americans. Townsend, Lane, Dewa, and Brittingham (1998) and Caetano and McGrath 
(2005), using the 1996 and 2000 NSDUH, respectively, and reporting on “driving within 2 hours 
of drinking in past year” and “arrested for DUI in past year,” respectively, concurred in the 
finding that African-Americans, Asian-Americans, and Hispanics were less likely to be involved 
in drinking and driving than Whites, with Native Americans showing a prevalence closer to that 
of Whites. Similar findings were reported in SAMHSA’s own estimates of DWI (alcohol and 
drugs) based on the 2002-2003 NSDUH (SAMHSA, 2004a, 2005). 

Thus, the broad picture coming from self-reported surveys shows impaired driving to be 
most prevalent among Whites and Native Americans, and least prevalent among Asian-
Americans, with African-Americans reporting an intermediate but low prevalence of impaired 
driving. The picture for Hispanics is less clear. Some of these studies reported rates of impaired 
driving for Hispanics that are intermediate, between those of African-Americans and Whites (see 
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references in Table 5, numbers 1 [1993], 6, and 9); others suggest a higher prevalence closer to 
that of Whites (see references in Table 5, numbers 1 [1995 and 1997] and 2 [top row]); and still 
other studies suggest a lower prevalence of impaired driving among Hispanics, closer to that of 
African-Americans (see references in Table 5, numbers 2 [bottom row], 3, 4,5,7, and 8).  

The roadside surveys provide a different picture. Using self-reported information on 
race/ethnicity, the roadside surveys show a much larger prevalence of impaired driving among 
African-Americans and Hispanics relative to Whites than has emerged in the self-reported 
alcohol consumption surveys. The 1973, 1986, and 1996, nationwide roadside surveys of non
crash-involved drivers (Lund & Wolfe, 1991; Voas et al., 1998) provided an estimate of the 
prevalence of drinking and driving on weekend nights in the 48 contiguous United States. Table 
5 shows that according to the 1996 roadside survey, there was a large overrepresentation of 
Hispanics and African-Americans among drivers with BACs≥ .05 g/dL. The 1996 survey showed 
that about 9 percent of African-Americans had BACs≥ .05 g/dL and about 4 percent were ≥ .10 
g/dL. For Hispanics, the percentages were 15 percent and 8 percent, respectively. The 
corresponding percentages for Whites were 7 percent and 2 percent, respectively. 

The national roadside surveys show that the prevalence of drivers with BACs≥.05 g/dL 
has declined over time, and the decline has been steeper for Whites. This finding suggests a 
corresponding increasing relative overrepresentation of African-American and Hispanic drivers 
in impaired-driving occasions. The analysis by Voas et al. (1998) of this data set showed that, in 
1996, the odds for an African-American driver to be at a BAC≥.05 g/dL were about the same as 
the odds for a White driver, but the odds for Hispanics were 1.7 times the odds for Whites. 
Furthermore, the prevalence of Hispanic drivers with BACs≥.10 g/dL has increased in absolute 
terms over the period under consideration. The increasing vulnerability of Hispanics to impaired 
driving measured by the national roadside surveys somewhat coincides with the self-reported 
information obtained by Quinlan et al. (2005). In estimating similar odds of impaired driving 
between African-American and White drivers, however, the roadside surveys seem to contradict 
Quinlan and his colleagues’ 2005 study results and other self-reported surveys that find African-
American and Hispanic drivers less prone to drink and drive than White drivers.  

Earlier studies of crash data also suggested an overinvolvement of African-Americans 
and Hispanics in alcohol-related crashes. Waller, King, Neilson, and Turkel (1969) (not shown in 
Table 5) analyzed fatal crashes in California and found that 76 percent of all African-American 
drivers in the files had positive BACs, a percentage much larger than the corresponding 56 
percent for Whites. The authors also reported that 65 percent of African-American drivers had 
BACs>.10 g/dL, compared to only 46 percent for Whites. Using a more recent and 
comprehensive data set, Voas et al. (2000b) used the 1990-1994 FARS to investigate the role of 
drinking and driving on fatal crashes across racial/ethnic groups. As shown in Table 5, Native 
Americans had the highest percentage of alcohol-involved driver fatalities of any ethnic group 
(63%). Although not shown in Table 5, Voas et al. (2000b) investigated the prevalence of 
alcohol-related fatal crashes among Hispanics from different countries of origin. The authors 
found that among Hispanics, Cuban-Americans stood out for their low percentage of alcohol-
related fatalities. Next to Native Americans, Mexican-Americans had the highest alcohol-related 
fatality rates among all four types of road users: drivers, passengers, pedestrians, and cyclists. 
This was true for both men and women. African-American drivers had rates of alcohol 
involvement close to those shown by White drivers, and those rates were even higher for groups 
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40 and older. Asians/PIs had distinctly lower rates of alcohol-related fatalities for all types of 
road users: drivers, passengers, pedestrians, and cyclists.  

Using a more recent FARS data set, Hilton (2006) investigated the role of race/ethnicity 
on alcohol-related crashes. Table 5 shows that the results obtained by Hilton (2006) are similar to 
those obtained by Voas et al. (2000b). By differentiating alcohol-related fatalities by BAC level, 
Hilton illustrated how Hispanics and Native Americans are overrepresented in fatal crashes in 
which drivers had BACs>.08 g/dL. 

Results similar to those by Voas et al. (2000b) and Hilton (2006) were also obtained by 
Runge, Garrison, Hall, Waller, and Shen (2002, not shown in Table 5). Runge et al. (2002) 
studied the population of drivers who visited the emergency department following motor 
motorvehicle crashes. They reported that, compared to Whites, African-Americans were less 
likely to screen positive for alcohol abuse or alcohol dependence.  

The studies reviewed herein indicate that the rates of impaired driving by Hispanics and 
African-Americans, relative to those of Whites, tend to be smaller when estimated based on self-
reported surveys than when estimated from crash and BAC data. This supports the findings by 
Ross, Howard, Ganikos, and Taylor (1991) in their literature review of the impaired-driving 
problem in which they reported that the estimates of the prevalence of impaired driving among 
African-Americans differed according to the nature of the data set on which those estimates were 
based, being smaller when based on self-reported information than when estimated from archival 
data. 

Although not shown in Table 5, arrest data also show a larger involvement of Hispanics 
and Native Americans in impaired-driving events. Chang, Lapham, and Barton (1996) used 
arrest data from Bernalillo County, New Mexico, to show that, compared with the county 
population counts, Native Americans and Hispanics were overrepresented in alcohol-related 
offenses. Similar findings were reported in other studies based on DWI arrests (Hyman, 1968; 
Hyman et al., 1972; Padilla & Morrissey, 1993). DWI arrest data compiled by the California 
Division of Motor Vehicles showed a much higher DWI arrest rate among young Hispanic males 
compared to other males in the same age groups (California DMV, 2005). James, Hutchison, 
Moore, and Smith (1993) found that Native Americans in Washington State were 
overrepresented in DWI arrests: they constituted 3.8 percent of the arrests, yet were only 1.5 
percent of the general population. The authors concluded that Native Americans were two and a 
half times more likely to be arrested for DWI as White drivers. Similar results were obtained 
based on the 2000 SAMHSA’s NSDUH (formerly NHSDA) by Caetano and McGrath (2005), 
who found that 12-month arrest rates for DWI were highest among men of mixed race (5%) and 
Native American/Native Alaskan men (3.2%). The overrepresentation of Native Americans and 
Hispanics in DWI arrests has also been corroborated by other researchers: James et al. (1993), 
Chang et al. (1996), Cherpitel and Tam (2000), Caetano and Clark (2000), the California DMV 
(2005), and Tashima and Helander (2000, 2003, 2005).  

6.4 Mediators and Modifiers to the Role of Race/Ethnicity on Impaired Driving 

The previous section reviewed the literature of impaired driving across racial/ethnic 
groups and focused on developing a broad picture of the relative prevalence of this problem 
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across these groups. Consensus and contradictions from multiple researchers were discussed. 
This section introduces factors that contribute to each aspect of the broad picture depicted in the 
previous section. 

a. Data and Measure of Impaired Driving Used 

As discussed earlier, the prevalence of impaired driving across racial/ethnic groups varies 
with the data source (self-reports versus archival records) and with the measure of exposure 
used. Recently, Voas, Tippetts, Romano, Fisher, and Kelley-Baker (2007) studied how the use of 
different normalizing measures affects the prevalence estimates for impaired driving across 
racial/ethnic groups. The authors applied different measures of crash exposure to their FARS-
based study and found that, although both the VMT-based and CIR methods (see Section 6.2) 
suggest that Asians have lower alcohol involvement than any other group, they yielded different 
levels of involvement for Whites, African-Americans, and Hispanics. Based on VMT, both 
African-Americans and Hispanics had higher involvement than Whites did. Conversely, the CIR 
measure suggests that the risk for both Whites and African-Americans is substantially lower than 
for Hispanics. Figures 1 and 2 show the different outcomes.  
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Figure 1 shows that the use of the VMT-based measure produces a distribution in which 
the youngest drivers in each racial/ethnic group have the highest alcohol-related involvement 
ratios, with the risk per vehicle mile descending as age increases. The only exception to this 
pattern occurs among African-American and Hispanic older males who have higher involvement 
rates than the 50- to 60-year-old age groups. In Figure 2, however, the odds of being involved as 
a drinking driver denoted by the CIR show each racial/ethnic group falling into a pyramid pattern 
by age in which the drivers 16 to 20 are lower than the next two age groups covering male 
drivers 21 to 39. The findings of Voas and colleagues (2007) illustrates how reports on the 
involvement of racial/ethnic groups and subgroups in impaired-driving situations may yield 
different results depending on the normalizing measure used, which provides another possible 
explanation for some of the contradictions observed in the literature. 

b. Age, Gender, and Marital Status 

Age, gender, and marital status are well-known mediators of impaired driving, with most 
DWI offenders being young, male, and single (e.g., Chang et al., 1996; Kposowa & Adams, 
1998; Caetano & McGrath, 2005). Despite recent reservations based on the measure used (see 
previous section), young Hispanic drivers have typically been found to be at a higher risk of 
impaired driving than their White counterparts. Studies based on survey data (Grunbaum et al., 
2002) and police arrest data (Perrine & Arce-Quiñones, 1994; Chang et al., 1996; Walker et al., 
2003; California DMV, 2005) report that Hispanic adolescents and young adults are relatively 
more vulnerable to drinking and driving than their White counterparts. Using crash data 
normalized by VMT, Voas et al. (2007) reported that not only Hispanic youth, but also African-
American youth are more vulnerable to impaired driving than their White counterparts (Figure 
1). Figure 1 shows that African-American and Hispanic drivers ages 16 to 29 have a larger 
number of alcohol-related fatal crashes per VMT than their White counterparts. When Voas et al. 
(2007) used the CIR as the normalizing method (Figure 2), the prevalence of African-American 
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young drivers in alcohol-related crashes fell below that of Whites. In other words, the CIR-based 
results suggest that the odds of finding alcohol involvement in a fatal crash (compared to sober 
fatalities of the same racial/ethnic/age group) were lower for young African-American drivers 
than for their White or Hispanic counterparts.  

Crash data have also been used to show a different vulnerability to impaired driving 
among males than among females, with males being more vulnerable than females across all 
racial/ ethnic groups (SWITRS, 2001). Based on self-reported data, however, the gender gap 
related to impaired driving might be larger for Hispanics than for Whites. As illustrated in Table 
5, Caetano and Clark (2000), using NAS data from 1995, indicated that White and Hispanic men 
had the highest rates of driving a vehicle after they were impaired enough “to be in trouble if 
stopped by law enforcement officers” in the previous 12 months (22% and 21%, respectively) in 
comparison with African-Americans (14%). The 12-month DWI arrest rate for Hispanic men 
was four times higher than the rate for Black and White men (4% versus 1%). In addition, 
Hispanic men had the highest rates of arrest for DWI in the past year (4%) in comparison with 
White (1%) and African-American (1%) men.  

c. Country of Origin or Tribe 

As mentioned, there are differences in drinking-and-driving rates among Hispanics by 
country of origin. Aguirre-Molina and Caetano (1994) found that Mexican men were more likely 
than Puerto Rican and Cuban men to drink large quantities of alcohol while driving. Voas and 
his colleagues (2000b), differentiating among Hispanic subgroups (such as Puerto Ricans, 
Cuban-Americans, Mexican-Americans, and Central and South Americans), reported that the 
involvement rates in fatal motor-vehicle crashes that were alcohol-related varied among these 
Hispanic subgroups consistent with patterns of alcohol consumption reported in the literature.  

Regarding differences in drinking-and-driving rates among Asian-Americans by country 
of origin, the literature is almost absent. The lack of information is explained somewhat by the 
perception of Asians as a model group. Evidence shows, however, a strong variation in rates of 
alcohol consumption among Asians from different countries of origin (e.g., Vietnamese- and 
Cambodian-Americans drink much more than Chinese-, Japanese-, Korean-, and Filipino-
Americans) (Dawson, 1998; Makimoto, 1998). There is a need to investigate how these 
differences translate into impaired driving. 

Among Native Americans, it has been shown that the prevalence of impaired driving 
varies across Indian nations. Sugarman, Warren, Oge, and Helgerson (1992) used the BRFSS to 
investigate the variations in the prevalence of drinking and driving and other problems among 
Native Americans between 1985 and 1989. The authors reported a large variation in the 
prevalence of drinking and driving across tribes, the highest being in the Northwest (e.g., 19.2 % 
for men and 8.1% for women in Montana) compared to the Plains (6.8% for men, 4.4% for 
women).  

d. Social Drinking Setting 

The settings in which most drinking occurs differ for members of different racial/ethnic 
groups. Identifying the preferences of vulnerable individuals for private compared to public 
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drinking settings is therefore relevant to the design of effective prevention programs for these 
groups. 

Using the NSDDAB, Royal (2000) found that among those reporting driving within 2 
hours of drinking, African-American and Asian-American drivers were most likely to have 
drunk in someone else’s homes, while Whites, Hispanics, and Native Americans were about 
equally likely to drink in bars, in restaurants, or in someone’s home.  

Chang et al. (1996) studied DWI offenders in New Mexico and found that bars (45%), 
private parties (29%), and homes (13%) were the three most frequently cited drinking locations 
before being arrested for DWI across all ethnic/racial groups. However, bars were the most 
frequently cited drinking settings by non-Hispanic Whites (53%), and parties and homes were 
most frequently cited drinking settings by Mexican nationals (34% and 19%). In addition, 
Mexican national men had higher reports of unplanned activity compared with Whites, who had 
a larger prevalence of drinking as a habit or routine. The authors also suggested that strong 
family ties among Hispanics and Mexican nationals might be a factor in remedial treatment. 
Similar results and suggestions were obtained by Caetano and Raspberry (2001), who suggested 
that preventive interventions with Mexican-Americans should center on the family as a means to 
minimize drinking at home and decrease the large number of drinks consumed on particular 
occasions by Mexican-Americans.  

Chang et al. (1996) studied a sample of DWI offenders in New Mexico and found that 
educated and employed offenders tend to drink more in bars or lounges than at private parties. 
Age may affect the racial/ethnic preferences for drinking settings. Padilla and Morrissey (1993) 
studied Hispanics arrested for DWI offenses between 1990 and 1992 in California and found 
evidence suggesting that, among those offenders, both younger and older Hispanic men reported 
licensed liquor establishments as the place of their last drinks, and middle-aged Hispanic male 
offenders preferred to drink at home or at friend’s homes. SES interacts with age in mediating 
the drinking setting. 

e. Risk perceptions 

From their recent review of the literature on risk-taking behavior among minority youth, 
Juarez, Walters, Daugherty, and Radi (2006) concluded that African-American and Hispanic 
drivers drink and drive more often than their White counterparts. Furthermore, it has been argued 
that Hispanics are overrepresented in DWI incidents because many of them are recent 
immigrants who are less prone than Whites to recognize the impairing effects of alcohol on the 
psychomotor abilities necessary for driving (Caetano & Clark, 1998) or are less likely to 
consider DWI a safety problem and/or to believe they will be arrested or punished for DWI 
(Cherpitel & Tam, 2000). In 1993, Beck and Bergman conducted focus group interviews with 
Hispanic teenagers in Maryland to explore their patterns of alcohol consumption. The authors 
found that some Latino parents actively promoted drinking among their sons as a sign of 
masculinity or machismo. Participants in 48 focus groups for a 1995 NHTSA-sponsored study 
indicated drinking among Hispanics might be motivated by the need to prove their manhood 
within the Latino culture: “Everyone thinks they can handle alcohol, especially men.” “Men take 
it very personally. They get defensive. Men don’t think they’re going to crash. They’re more 
concerned that cops will take away their license. It’s an image thing.” Many female focus group 
participants admitted that they hesitate to prevent men from driving impaired. One of the myths 
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is “I’m a better driver when I drink,” one Latino parent explained. “A lot of Hispanics think that 
way. It’s the macho male and the woman gives in to the man. Machismo causes this behavior” 
(NHTSA, 1995, p. 20). Similar results were obtained by focus groups in a 2001 study sponsored 
by the Latino Council on Alcohol and Tobacco Prevention (LCAT) and NHTSA (Science 
Applications International Corporation, 2005). 

As mentioned in Section 4.2.b., fatalism may also blur the risk associated with impaired 
driving. The Motor Vehicle Occupant Safety Survey revealed that African-Americans (39%) and 
Hispanics (37%) were more likely to agree with the fatalistic statement that “if it was your time 
to die, you’ll die” (Boyle & Vanderwolf, 2004, Chapter 3). Education level also showed a 
relationship to fatalistic attitudes. According to Boyle and Vanderwolf (2004), people with more 
years of formal schooling tended to be less fatalistic, less ambivalent about the injury-reduction 
benefits of seat belts, and less self-conscious about going against group norms of nonuse. 

The literature consistently shows that both Hispanics and African-Americans have a more 
permissive view about breaking laws and regulations than their White counterparts do (e.g., 
Sampson & Jeglum-Bartusch, 1998). For DWI laws, the relaxed approach to laws in general by 
some Hispanic groups might be associated (or exacerbated) by an inaccurate view of the effects 
of alcohol on a driver. 

f. Knowledge of Traffic Laws 

It has been argued that Hispanics are overrepresented in DWI incidents because many of 
them are recent immigrants who may have a lack of understanding of DWI laws, a problem that 
might be particularly severe among immigrants coming from countries in which DWI laws are 
not well-enforced (Caetano & Clark, 2000; Cherpitel & Tam, 2000; Caetano & McGrath, 2005). 
On the other hand, there is evidence suggesting that the drinking-and-driving problem might also 
be more severe among the more acculturated Hispanics. Acculturation may be a risk factor for 
repeat DWI convictions (Hunter, Wong, Beighley, & Morral, 2006).  

Relevant to the understanding of driving attitudes of Hispanic, Asian, and other foreign-
born drivers in the United States may be the driving behaviors typical in their countries of origin. 
Traffic reports coming from Latin America and Asia mention an alarmingly high incidence of 
motor-vehicle crashes showing a lethal combination of alcohol and pervasive risky driving, such 
as speeding, red-light running, or stop-sign violations (e.g., Mohan, 2004; Silveira, 2003; Odero, 
Garner, & Zwi, 1997). Reasons for such discouraging trends are diverse. They include 
inadequate driving skills, drinking and driving, and lack of proper law enforcement and 
punishment. For instance, it was estimated that, in 1996 in Buenos Aires, only about 1 in 6,000 
red-light violators were apprehended (Luchemos por la Vida, 2001). Although drinking and 
driving seems to be a generalized problem in Latin America, it is rarely perceived as such 
(Elgueda, 2001). 

Ferguson, Burns, Fiorentino, William, and Garcia (2002) surveyed a small sample of 
male drivers in Long Beach, California, to study whether the extent of Latino involvement in 
DWI situations reflects a lack of understanding of DWI laws rather than a disregard for them. 
Although not conclusive, the results showed that Mexican-American DWI offenders vastly 
overestimated the number of drinks required to make them unsafe drivers (8 to 10 drinks). The 
authors also report that fewer than half of Mexican-Americans were aware of the legal BAC 
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limit in California (.08 g/dL) compared with between 60 percent and 78 percent of Whites. Stiles 
and Grieshop (1999) examined Hispanic migrant farm workers’ driving behaviors and 
knowledge of the laws to report that Hispanics, especially those who recently migrated to the 
country, may not be aware of U.S. traffic laws. A study based on a visual observation of race in 
three Virginia settings reported that non-White drivers were more likely to be red-light runners 
than their White counterparts (Porter & England, 2000). However, Romano, Tippetts, and Voas 
(2005) and Romano, Voas, and Tippetts (2006) found no difference between Hispanic and White 
drivers in the way they obeyed stop-sign and red-light regulations, although the authors found 
evidence that drinking and driving might be present more often among Hispanics who failed to 
obey those traffic signs. 

Misinterpretation of current traffic laws and regulations is not exclusive to Hispanics. 
Royal (2000) compared the knowledge that drivers from different racial/ethnic groups have 
about their State’s BAC levels and found that, compared to Whites, African-Americans were the 
least likely to report that they knew the BAC limit in their State and were the least 
knowledgeable about this limit among all racial/ethnic groups.  

Unfortunately, very little is known about how the reports coming from abroad translate 
into driving behaviors by mirroring the behavior of racial/ethnic groups in the United States. 
Although there is evidence showing that acculturation tends to increase alcohol consumption and 
the risk of alcohol-related crashes, Romano, Tippetts, Blackman, and Voas (2005) found that 
acculturation might reduce the risk associated with the nonuse of safety belts, at least among 
Hispanics. To add to the complexity of the picture, a recent study suggested the intriguing 
possibility that undocumented/unlicensed immigrants may be safer drivers than the licensed 
ones. Arce and Sherrets (2004) argued that, for undocumented Hispanic immigrants, the desire to 
go unnoticed and avoid law enforcement for fear of being cited for being unlicensed may provide 
a reason to drive safely. 

g. Rural/Urban Settings 

Research consistently shows that rates of fatal motor-vehicle crashes are higher in rural 
than in urban areas. For instance, a 2005 NHTSA report indicates that “considerably more 
crashes occur in rural areas than urban areas, and … rural crashes are more severe, cause greater 
injury, and pose a more difficult challenge to the highway safety community than do urban 
crashes” (Burgess, 2005, p. I). Individuals who live in rural areas are subject to a greater amount 
of road travel (i.e., more miles traveled) and are exposed to higher vehicle speeds (Schiff & 
Becker, 1996). Rural areas generally have higher motor-vehicle-related mortality rates than 
urban areas (Campos-Outcalt, Prybylski, Watkins, Rothfus, & Dellapenna, 1997). It is therefore 
reasonable to expect minority drivers living in rural areas are at a higher risk for traffic-related 
injuries.  

Members of a racial/ethnic group living in a rural area may develop norms and behaviors 
that deviate from those of their urban counterparts. Some of those deviations might increase their 
risk of impaired driving. For instance, in their review of the literature, Dawkins and Williams 
(1997) reported that cultural norms in rural African-American settings tend to be more 
permissive toward alcohol consumption than those prevalent in urban settings. The authors 
further reported that such permissiveness in rural African-American settings would occur even if 
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the norms of the broader rural community were stricter, as long as the norms of public 
respectability are not violated. 

Regarding Hispanics, Castro and Gutierres (1997) reported that Hispanics living in rural 
areas often show an elevated “traditionalism” (the displaying of conservative values and norms, 
such as strong religiosity and family loyalty). Such traditionalism may play a protective role in 
reducing drinking and drinking-related problems among rural Hispanics. There is evidence, 
however, that such a protective factor may be effective, mostly for Hispanic women. Castro and 
Gutierres (1997) reported that traditionalism among rural Hispanic women and children may 
induce them not to drink, but it does not preclude Hispanic men from doing so. These 
“traditionalist” men may perceive heavy drinking as a way to prove their manhood (Castro & 
Gutierres, 1997). 

The rural/urban dichotomy has a special relevance for Native Americans because the 
majority of rural Native American communities exist inside or close to reservations. Not 
surprisingly, Grossman, Sugarman, Fox, and Moran (1997), in an investigation of crash data 
from an unidentified State from 1986 to 1991, reported that nearly two-thirds of the crashes 
involving Native Americans occurred in rural areas. The corresponding figure for non-Native 
Americans was 40 percent. Further, Campos-Outcalt et al. (1997) reported that 45 percent of the 
excess mortality associated with alcohol-related crashes among Native Americans compared to 
non-Native Americans can be attributed to residences in rural areas. Native Americans who live 
in rural areas travel greater distances (more miles traveled) and at higher rates of speed than 
those in urban areas. Also, if alcohol is not legal on the reservation, they may be induced to drive 
some distance to the nearest outlet to drink, resulting in a risky drive back after drinking (CDC, 
1992). 

On top of this urban/rural dichotomy, geographical differences in the vulnerability of 
racial/ethnic groups to alcohol-related health disparities can be found. In their review of the 
literature, Dawkins and Williams (1997) argued that southern African-Americans may be 
proportionally more vulnerable to impaired driving and alcohol-related crashes than those in the 
north. This higher vulnerability is because comparatively more African-Americans than other 
ethnic minorities living in rural areas are in the southern States of the country. In Colorado, 
Harper et al. (2000), using crash data, found that, after adjustment for age, sex, and rural locale, 
Hispanic drivers had the highest rates of seat belt nonuse, illegal alcohol intoxication, speeding, 
and invalid licensure. However, in Florida where Cuban-Americans are predominant, Aty and 
Radwan (1998) found, based on crash data, that Hispanic drivers had a lower rate of involvement 
when compared with African-Americans and Whites.  

Hispanics tend to be particularly at risk of drinking and driving near the border with 
Mexico (McKinnon, O'Rourke, Thompson, & Berumen, 2004). The minimum legal drinking age 
in Mexico is 18, and bars in Mexican border towns cater to American youth, who are encouraged 
to drink heavily by offers of low prices and tolerance of drunken behavior (Lange & Voas, 2000; 
Lange, Lauer, & Voas, 1999; Romano et al., 2004, Kelley Baker, Johnson, Voas, & Lange, 
2000). Research has revealed that, on weekend evenings, thousands of youth (20 and younger) 
and young adults (21 to 25) residing in communities along the U.S. border go to Mexico to 
patronize all-night bars (Voas, Lange, & Johnson, 2002). Research has also shown that 40 
percent of returnees between midnight and 6 a.m. have BAC levels higher than the .08 g/dL legal 
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limit, and many of these returnees then drive for more than an hour to reach their homes (Baker, 
1997; Lange & Voas, 2000; Lange, Voas, & Johnson, 2002). According to one law enforcement 
officer in a Texas border town (NHTSA, 1995, p. 22): “DWI (driving while intoxicated) is our 
second biggest violation. Between one and four people are picked up during the week and each 
weekend seven to eight are picked up. Drinking might be due to family problems and people 
think there is nothing else to do in small towns but to drink. There are 16 to 18 bars in town and 
not much else to do. [Latino] high school kids cross the border to go to bars.” Because the 
negative effect of this weekend night drinking at Mexican bars spans across both young Latino 
and White border crossers, to be effective, strategies to deter heavy drinking by American 
visitors to Mexico should incorporate measures tailored to each of these groups (Romano et al., 
2004). 

The next section reviews culturally sensitive approaches to alcohol abuse prevention. 
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SUMMARY 

Information on the role of race/ethnicity on impaired driving shows Native American and 
White drivers are consistently among those most at risk for alcohol-impaired driving, whereas 
Asian-Americans are among the least vulnerable. For Hispanics and African-Americans, the 
picture is less clear, with arrest and crash data showing an overrepresentation of both groups in 
impaired-driving events, and data coming from national surveys showing lower rates of impaired 
driving for these groups. 

This broad picture is also affected by several mediators and moderators. Age, gender, and 
marital status play similar roles across racial/ethnic groups, with impaired driving more prevalent 
among young, single males. However, gender-related differences in impaired driving seem to be 
larger among Hispanics than among Whites or African-Americans.  

It has been suggested that variations in the rates of impaired driving are related to 
differences in the way members of different racial/ethnic groups perceive the risk associated with 
drinking and driving, with Hispanics less likely to consider DWI a safety problem or to believe 
they will be arrested or punished, or both. Fatalism (the perception by the driver that she/he has 
no control over the likelihood of a crash), which has been reported to be higher among Hispanics 
and African-Americans than among other groups, has also been suggested as a contributor to the 
DWI problem. It has also been suggested that machismo is an additional reason for the much 
greater prevalence of impaired driving among Hispanic males (than among Hispanic females). 
There is no clear evidence, however, to support this hypothesis.  

Vulnerability to impaired driving varies geographically and is higher around alcohol 
outlets. The density of these outlets increases in low-income neighborhoods. Similarly, near the 
Mexican-U.S. border, Hispanics who return from Mexican bars are at a high risk of impaired 
driving. Rural settings also contribute to DWI. This factor might be particularly relevant to 
Native Americans living on “dry” reservations. 

7. Culturally Competent Prevention Strategies 

Overall, most peer-reviewed studies evaluating the effect of policies to curb driving-
related problems have focused on efforts promoting seat belt use (Greenberg-Seth, Hemenway, 
Gallagher, Ross, & Lissy, 2004; Greenberg-Seth, Hemenway, Gallagher, Lissy, & Ross, 2004; 
Cohn, Hernandez, Byrd, & Cortes, 2002). Peer-reviewed studies on whether policy changes 
differentially affect impaired driving among minority populations are rare. There exists, 
however, a more extensive literature that examines key characteristics that health-related 
programs should have to effectively reach different racial/ethnic groups. This section 
summarizes that literature. 

There is consensus that, to be effective in reaching minority groups, health-promotion 
policies, such as those aimed to deter impaired driving, must be culturally competent—broadly 
defined as programs that are respectful of and responsive to the cultural and linguistic needs of 
the targeted population (Center for Mental Health Services, 2001; Betancourt, Green, Carrillo, & 
Ananeh-Firempong, 2003; Betancourt, Green, Carrillo, & Park, 2005). According to SAMHSA, 
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“cultural competence includes attaining the knowledge, skills, and attitudes to enable 
administrators and practitioners within systems of care to provide effective care for diverse 
populations, i.e., to work within the person’s values and reality conditions” (Center for Mental 
Health Services, 2001, Chapter 1). Translating these broad goals into operational programs is not 
straightforward, however. According to the National Center for Cultural Competence 
(http://gucchd.georgetown.edu/nccc/framework.html#lc), cultural competence requires that 
organizations, agencies, communities, etc., involved in health-promotion efforts have the 
following characteristics: 

	 They have a defined set of values and principles and demonstrate behaviors, attitudes, 
policies, and structures that enable them to work effectively cross-culturally.  

	 They have the capacity to (a) value diversity, (b) conduct self-assessment, (c) manage 
the dynamics of difference, (d) acquire and institutionalize cultural knowledge, and 
(e) adapt to diversity and the cultural contexts of the communities they serve.  

	 They incorporate the previous two items in all aspects of policy-making, 
administration, practice, and service delivery, and involve systematically consumers, 
key stakeholders, and communities. 

Delgado (2005) summarized a review of the literature of alcohol treatment and 
prevention efforts among Latinos and pointed out that, for these programs to be structured 
around the needs of vulnerable minority populations, they must be free of conventional 
constraints (e.g., implemented beyond the 9 a.m. to 5 p.m., Monday to Friday schedule) and 
designed and delivered by trained individuals who understand the culture of the target 
population. Multicultural training has become a need for achieving cultural competence among 
programs targeting racial/ethnic minorities (e.g., Paulino, 1994; Miranda, 2005). Interestingly, in 
her review of the literature, Miranda (2005) pointed out that the concept of multicultural training 
no longer refers exclusively to White practitioners learning how to communicate and interact 
with minority groups, but also to improve intra-minority group communication (e.g., Puerto 
Rican practitioners learning about the needs and culture of Guatemalans). This suggests that 
finding an adequate vehicle for disseminating health-promotion information among minority 
groups is paramount to the success of prevention programs.  

Focus groups conducted with Latino immigrants in 2001 by NHTSA and the LCAT 
found that newspapers may not be optimal for reaching Hispanics, given the limited educational 
levels among many Latinos; instead, television and fotonovelas (a series of still photography or 
drawings with balloon captions) may offer more efficient media (Science Applications 
International Corporation, 2005). In the 1995 NHTSA report, however, focus groups said that a 
common mistake is the assumption that all Hispanics want to speak Spanish. According to one 
participant, “This is patronizing and can be a turnoff.” The preferred language depends on age 
and acculturation, with recent immigrants more likely to prefer material in Spanish (NHTSA, 
1995, p. 112). Nevertheless, messages regarding drinking and driving must be clear, consistent, 
and free of jargon, particularly because of the low literacy prevalent among some of the most 
deprived and vulnerable Hispanic groups (Science Applications International Corporation, 
2005). 
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In finding proper vehicles to reach the targeted audience, it has been suggested that peers 
and friends could be used as conduits to disseminate positive information among Hispanic and 
White teenagers (Marin, 1996b; Beck & Bargman, 1993). That might not be the case with Asian-
Americans and African-Americans, among whom the role of peers in alcohol and substance use 
might be relatively modest. Kim, Zane, and Hong (2002) studied Asian-Americans and 
Resnicow, Soler, Ahluwalia, Butler, and Braithwaite (2000) studied African-Americans. Both 
groups of researchers reported a particularly strong protective role of family for alcohol and 
substance use in these racial/ethnic groups. 

Regarding Asian-American communities, NCADI suggests that programs should use 
messages and materials that emphasize the role of parents, family, and elders, and even involve 
them in some prevention efforts (NCADI, 1997). Beyond this advice, however, the large 
variation of languages and culture confronting the Asian/PI group practically precludes making 
another major generalization regarding this racial/ethnic group. Moreover, the NCADI handbook 
stresses the importance for program designers and practitioners to understand such cultural 
variations in designing prevention programs. The NCADI handbook also reminds program 
designers and practitioners to be aware of the large variety of religious beliefs among this group 
and the variations in their tolerance for alcohol use. Some Asian/PI cultures allow for moderate 
use of alcohol. NCADI therefore advises practitioners to be knowledgeable of traditional ethnic 
drinks, such as kava or sakau. Finally, NCADI emphasizes the need to use writers and editors 
from the targeted groups. 

The need to include the participation of law enforcement officers is essential to the 
success of many impaired-driving programs. For instance, a key element in the success of 
NHTSA’s You Drink & Drive. You Lose program is to “secure the commitment of top-level 
police management, State and local government” (NHTSA, 1999, p. 1). However, this need may 
be hampered by the lack of trust some minority communities have of police officers (Taslitz, 
2003). In reviewing the literature, Taslitz (2003) suggested that the lack of trust may be 
particularly severe in some African-American communities. Taslitz (2003) indicated that some 
Latino communities also show lack of trust of enforcement officials. However, results from a 
nationwide study based on 48 focus groups suggested that most Hispanics respect Spanish-
speaking officers (NHTSA, 1995). 

For Hispanics, some aspects of the Latino culture that have been suggested as relevant to 
the design of effective prevention programs include respeto (respect), confianza (trust), the role 
of the family, and the value of a personal connection (e.g., Denman-Vitale & Murillo, 1999; 
Goldman & Risica, 2004; Burnett, Genao, & Wong, 2005; Miranda, 2005; Whetten et al., 2006). 
For instance, some alcohol-prevention programs for Hispanics (teenagers in particular) may 
benefit from the involvement of family members in the prevention efforts (Caetano & Raspberry, 
2001; Epstein, Botvin, Baker, & Diaz, 1999). Also, Soriano (1994) suggested that some 
programs should take advantage of institutions already established in the Hispanic community, 
such as social clubs and churches. 

Related to the need for trustworthy figures to deliver health-promotion messages is the 
role of priests in delivering positive interventions to Hispanics (Marin, 1996b) and African-
Americans (Castro & Gutierres, 1997). For Native Americans, promising prevention programs 
should establish a collaborative relationship with Native American authorities (community, tribal 
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and spiritual leaders, traditional healers) and allow for guidelines and participation in spiritual 
ceremonies, social events, and other traditional activities (Stubben, 1997; Jones-Saumty et al., 
2003). The inclusion of older community members in prevention programs (Stubben, 1997; May 
& Moran, 1995), as well as a long-term commitment by practitioners with the tribal community, 
has been suggested as requisites for the success of prevention programs aimed at Native 
Americans (Stubben, 1997).  

Finally, the legal status of vulnerable individuals shapes the pattern of help-seeking they 
will pursue (Delgado, 2002). Undocumented immigrants face steep barriers of access to care in 
many communities (Miranda, 2005; Strug & Mason, 2002). The legal status of the targeted 
populations must also be considered by policy-makers and practitioners in designing and 
implementing alcohol-related programs (Miranda, 2005). 

SUMMARY 

Peer-reviewed studies on the extent to which policy changes differentially affect impaired 
driving in minority populations are rare. Although there is consensus about the need to develop 
culturally sensitive messages about legal and health policies, there is no clear understanding of 
what the content of such messages must include.  

Some of the sparse suggestions provided by the literature include the use of peers and 
friends to disseminate positive information among Hispanic and White teenagers (but not as 
much among Asians); the need to incorporate law enforcement officers into prevention 
programs, although for some groups such inclusion may generate some rejection; and the need to 
use a language that is spoken by the target audience and is also simple and free of jargon. In 
addition, the literature suggests the need to find adequate channels of communication for the 
target audience and the need to incorporate the way drinking alcohol is perceived in the culture 
of the targeted audience. 

43
 



 

 

 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

8. References 

Abraido-Lanza, A. F., Viladrich, A., Florez, K. R., Cespedes, A., Aguirre, A. N., & de la Cruz, 
A. A. (2007). Commentary - Fatalismo reconsidered: A cautionary note for health-related 
research and practice with Latino populations. Ethnicity and Disease, 17, 153-158. 

Aguirre-Molina, M., & Caetano, R. (1994). Alcohol use and related issues. In C. Molina & M. 
Aguirre-Molina (Eds.), Latino health in the US: A growing challenge (pp. 393-424). 
Washington, DC: American Public Health Association. 

Akutsu, P. D., Sue, S., Zane, N. W. S., & Nakamura, C. Y. (1989). Ethnic differences in alcohol 
consumption among Asians and Caucasians in the United States: An investigation of 
cultural and physiological factors. Journal of Studies on Alcohol, 50, 261-267. 

Alaniz, M., Cartmill, R., & Parker, R. (1998). Immigrants and violence: The importance of 
neighborhood context. Hispanic Journal of Behavioral Sciences, 20, 155-174. 

Alaniz, M. L., Treno, A. J., & Saltz, R. F. (1999). Gender, acculturation, and alcohol 
consumption among Mexican Americans. Substance Use & Misuse, 34, 1407-1426. 

Aldridge, B., Himmler, M., & Aultman-Hall, L. (1999). Impact of passengers on driver safety. 
Washington, DC: Transportation Research Board. 

Amaro, H., & de la Torre, A. (2002). Public health needs and scientific opportunities in research 
on Latinas. American Journal of Public Health, 92, 525-529. 

Amey, C. H., Albrecht, S. L., & Miller, M. K. (1996). Racial differences in adolescent drug use: 
The impact of religon. Substance Use and Misuse, 31, 1311-1332. 

Arce, C., & Sherrets, D. (2004, November 6-10). Driving with God's license: An exploration of 
Mexican immigrant drivers' attitudes and behavior with a focus on belt use. Paper 
presented at the 132nd Annual Meeting of the American Public Health Association, 
Washington, DC. 

Arroyo, J. A., Westerberg, V. S., & Tonigan, J. S. (1998). Comparison of treatment utilization 
and outcome for Hispanics and non-Hispanic whites. Journal of Studies on Alcohol, 59, 
286-291. 

Aty, M. A., & Radwan, A. E. (1998). Demographic factors and traffic crashes: Part 1— 
Descriptive statistics and models. Springfield, VA: U.S. Department of Commerce, 
National Technical Information Service. 

Baker, J. (1997). U.S. teen drinking in Tijuana. Prevention File, 12(3), 2-6. 

Balls Organista, P., Organista, K., & Kurasaki, K. (2002). The relationship between acculturation 
and ethnic minority mental health. In P. Chum, Balls Organista, P., Marin, G. (Ed.), 
Acculturation, Advances in Theory, Measurement and Applied Research (pp. 139-161). 
Washington, DC: American Psychological Association. 

44
 



 

 

Special Report on Race/Ethnicty and Impaired Driving 

Barr, K. E. M., Farrell, M. P., Barnes, G. M., & Welte, J. W. (1993). Race, class, and gender 
differences in substance abuse. Social Problems, 40, 314-327. 

Beal, A. C., Chou, S. C., Palmer, R. H., Testa, M. A., Newman, C., & Ezhuthachan, S. (2006). 
The changing face of race: Risk factors for neonatal hyperbilirubinemia. Pediatrics, 117, 
1618-1625. 

Beals, J., Spicer, P., Mitchell, C. M., Novins, D. K., Manson, S. M., Big Crow, C. K., et al. 
(2003). Racial disparities in alcohol use: Comparison of 2 American Indian reservation 
populations with national data. American Journal of Public Health, 93, 1683-1685. 

Beauvais, F. (1992). The need for community consensus as a condition of policy implementation 
in the reduction of alcohol abuse on Indian reservations. American Indian and Alaska 
Native Mental Health Research, 4, 77-81. 

Beck, K. H., & Bargman, C. J. (1993). Investigating Hispanic adolescent involvement with 
alcohol: A focus group interview approach. Health Education Research, 8, 151-158. 

Betancourt, J. R., Green, A. R., Carrillo, J. E., & Ananeh-Firempong, O. (2003). Defining 
cultural competence: A practical framework for addressing racial/ethnic disparities in 
health and health care. Public Health Reports, 118, 293-302. 

Betancourt, J. R., Green, A. R., Carrillo, J. E., & Park, E. R. (2005). Cultural competence and 
health care disparities: Key perspectives and trends. Health Affairs, 24, 499-505. 

Bettes, B. A., Dusenbury, L., Kerner, J., James-Ortiz, S., & Botvin, G. J. (1990). Ethnicity and 
psychosocial factors in alcohol and tobacco use in adolescence. Child Development, 61, 
557-565. 

Black, S., & Markides, K. S. (1993). Acculturation and alcohol consumption in Puerto Rican, 
Cuban-American, and Mexican-American women in the United States. American Journal 
of Public Health,83, 890-893. 

Blanchard, J., & Lurie, N. (2004). R-E-S-P-E-C-T: Patient reports of disrespect in the health care 
setting and its impact on care. Journal of Family Practice, 53721-730. 

Bolen, J. C., Rhodes, L., Powell-Griner, E. E., Bland, S. D., & Holtzman, D. (2000). State-
specific prevalence of selected health behaviors, by race and ethnicity--Behavioral Risk 
Factor Surveillance System, 1997. MMWR Surveillance Summaries, 49(SS02), 1-60. 

Bond, J., & Cherpitel, C. J. (2004). Measuring accuracy of self-reported vehicular offences and 
blood alcohol concentration levels among whites and Mexicans Americans mandated to 
drinking driver programs. Addictive Behaviors, 29, 1163-1169. 

Bowie, J. V., Ensminger, M. E., & Robertson, J. A. (2006). Alcohol-use problems in young 
black adults: Effects of religiosity, social resources, and mental health. Journal of Studies 
on Alcohol, 67, 44-53. 

Boyle, J. M., & Vanderwolf, P. (2004). 2003 Motor Vehicle Occupant Safety Survey. Volume 2 
Safety Belt Report (DOT HS 809 789). Washington, DC: National Highway Traffic 

45
 



 

 

 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Safety Administration. Retrieved from 

http://www.nhtsa.dot.gov/people/injury/research/2003MVOSS-Survey
Vol2/pages/TRD.html
 

Bradley, E. H., Herrin, J., Wang, Y., McNamara, R. L., Webster, T. R., Magid, D. J., et al. 
(2004). Racial and ethnic differences in time to acute reperfusion therapy for patients 
hospitalized with myocardial infarction. Journal of the American Medical Association, 
292, 1563-1572. 

Brave Heart, M. Y. (2000). The historical trauma response among natives and its relationship 
with substance abuse: A Lakota illustration. Journal of Psychoactive Drugs, 35, 7-13. 

Brave Heart, M. Y., & DeBruyn, L. M. (1998). The American Indian Holocaust: Healing 
historical unresolved grief. American Indian and Alaska Native Mental Health Research, 
8, 60-82. 

Braver, E. R. (2003). Race, Hispanic origin, and socioeconomic status in relation to motor 
vehicle occupant death rates and risk factors among adults. Accident Analysis and 
Prevention, 35, 295-309. 

Brodie, M., Suro, R., Steffenson, A., Valdez, J., & Levin, R. (2002, December). 2002 National 
Survey of Latinos. Summary of Findings. Washington, DC: Kaiser Family Foundation. 

Brown, J. M., Council, C. L., Penne, M. A., & Gfroerer, J. C. (2005). Immigrants and Substance 
Use: Findings from the 1999-2001 National Survey on Drug Use and Health. Rockville, 
MD: Substance Abuse and Mental Health Services Administration, U.S. Department of 
Health and Human Services. Retrieved from 
http://www.oas.samhsa.gov/immigrants/immigrants.pdf 

Buka, S. L. (2002). Disparities in health status and substance use: Ethnicity and socioeconomic 
factors. Public Health Reports, 117(Suppl 1), S118-125. 

Burgess, M. (2005). Contrasting Rural and Urban Fatal Crashes 1994-2003 (DOT HS 809 896). 
Washington, DC: National Highway Traffic Safety Administration. 

Burnett, M., Genao, I., & Wong, W. F. (2005). Race, culture, and trust: Why should I take a shot 
if I'm not sick? Ethnicity and Disease, 15(2 Suppl 3), S3-13-S13-16. 

Caetano, R. (1983). Drinking patterns and alcohol problems among Hispanics in the US: A 
review. Drug and Alcohol Dependence, 12, 37-59. 

Caetano, R. (1984). Ethnicity and drinking in northern California:  A comparison among Whites, 
Blacks and Hispanics. Alcohol and Alcoholism, 19, 31-44. 

Caetano, R. (1987). Acculturation and drinking patterns among U.S. Hispanics. Drug and 
Alcohol Dependence, 19, 215-226. 

Caetano, R. (1988). Alcohol use among Hispanic groups in the United States. American Journal 
of Drug and Alcohol Abuse, 14, 293-308. 

46
 

http://www.oas.samhsa.gov/immigrants/immigrants.pdf
http://www.nhtsa.dot.gov/people/injury/research/2003MVOSS-Survey


 

 

 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Caetano, R. (1997). Prevalence, incidence, and stability of drinking problems among whites, 
blacks, and Hispanics: 1984 and 1995. Journal of Studies on Alcohol, 58, 565-572. 

Caetano, R. (2003). Alcohol-related health disparities and treatment-related epidemiological 
findings among whites, blacks, and Hispanics in the United States. Alcohol: Clinical and 
Experimental Research, 27, 1337-1339. 

Caetano, R., & Clark, C. L. (1998). Trends in alcohol consumption patterns among whites, 
blacks, and Hispanics: 1984 and 1995. Journal of Studies on Alcohol, 59, 659-668. 

Caetano, R., & Clark, C. L. (2000). Hispanics, Blacks and White driving under the influence of 
alcohol: results from the 1995 National Alcohol Survey. Accident Analysis and 
Prevention, 32, 57-64. 

Caetano, R., & Clark, C. L. (2002). Acculturation, Alcohol Consumption, smoking, and Drug 
Use Among Hispanics. In K. Chum, Balls Organista, P., Marin, G. (Ed.), Accultration, 
Advances in Theory, Measurement, and Applied Research (pp. 223-239). Washington, 
DC. 

Caetano, R., Clark, C. L., & Tam, T. (1998). Alcohol consumption among racial/ethnic 
minorities. Alcohol Health and Research World, 22, 233-242. 

Caetano, R., & Galvan, F. (2001). Alcohol use and alcohol-related problems among Latinos in 
the United States. In M. Aguirre-Molina, C. Molina, & R. E. Zambrano (Eds.), Latino 
Health (pp. 383-412). San Francisco, CA: Jossey-Bass. 

Caetano, R., & Herd, D. (1984). Black drinking practices in Northern California. American 
Journal of Drug and Alcohol Abuse, 10, 571-587. 

Caetano, R., & Kaskutas, L. A. (1995). Changes in drinking problems among whites, blacks, and 
Hispanics: 1984 and 1995. Journal of Studies on Alcohol, 56, 558-565. 

Caetano, R., & McGrath, C. (2005). Driving under the influence (DUI) among U.S. ethnic 
groups. Accident Analysis and Prevention, 38, 217-224. 

Caetano, R., & Mora, M. E. (1988). Acculturation and drinking among people of Mexican 
descent in Mexico and the United States. Journal of Studies on Alcohol, 49, 462-471. 

Caetano, R., & Raspberry, K. (2001). DUI-arrest characteristics among white and Mexican- 
American DUI offenders mandated for treatment. Journal of Studies on Alcohol, 62, 750
753. 

California Department of Motor Vehicles. (2005, January). Annual Report of the California DUI 
Management Information System. CAL-DMV-RSS-05-211. Retrieved from 
http://www.dmv.ca.gov/about/profile/rd/r_d_report/Section 5/211-2005 DUI MIS 
Report.pdf 

Campos-Outcalt, D., Prybylski, D., Watkins, A. J., Rothfus, G., & Dellapenna, A. (1997). Motor-
vehicle crash fatalities among American Indians and Non-Indians in Arizona, 1979-1988. 
American Journal of Public Health, 87, 282-285. 

47
 

http://www.dmv.ca.gov/about/profile/rd/r_d_report/Section


 

 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Canino, G. (1994). Alcohol use and misuse among Hispanic women: selected factors, processes, 
and studies. International Journal of Addictions, 29, 1083-1100. 

Castro, F. G., & Gutierres, S. (1997). Drug and alcohol use among rural Mexican-Americans. 
NIDA Research Monograph, 168, 498-530. 

Center for Mental Health Services. (2001). Cultural Competence Standards in Managed Care 
Mental Health Services: Four Underserved/Underrepresented Racial/Ethnic Groups. 
Substance Abuse and Mental Health Services Administration. Retrieved from 
http://nmhicstore.samhsa.gov/publications/allpubs/SMA00-3457/default.asp#toc 

Centers for Disease Control. (1992). Safety-belt use and motor-vehicle-related injuries - Navajo 
Nation, 1998-1991. Morbidity and Mortality Weekly Report, 41, 705-708. 

Centers for Disease Control and Prevention. (2005). Health disparities experienced by black or 
African Americans-United States. Morbidity and Mortality Weekly Report, 54(1), 1-3. 

Centers for Disease Control and Prevention. (2008). Surveillance Summaries: Youth Risk 
Behavior Surveillance — United States, 2007. Morbidity and Mortality Weekly Report, 
57(SS-4). Retrieved from http://www.cdc.gov/mmwr/PDF/ss/ss5704.pdf 

Centers for Disease Control and Prevention. (n.d.). About Minority Health. Centers for Disease 
Control. Retrieved from http://www.cdc.gov/omh/AMH/AMH.htm 

Chan, A. W. K. (1986). Racial differences in alcohol sensitivity. Alcohol and Alcoholism, 21, 93
104. 

Chang, I., Lapham, S. C., & Barton, K. J. (1996). Drinking environment and sociodemographic 
factors among DWI offenders. Journal of Studies on Alcohol, 57, 659-669. 

Chapman, M. V., & Perriera, K. (2005). The well-being of immigrant Latino youth: A model to 
inform practice. Families in Society, 86, 104-111. 

Chatters, L. M. (2000). Religion and health: Public health research and practice. Annual Review 
of Public Health, 21, 335-367. 

Cherpitel, C. J. (1998). Drinking patterns and problems and drinking in the injury event: An 
analysis of emergency room patients by ethnicity. Drug and Alcohol Review, 17, 423
431. 

Cherpitel, C. J., & Tam, T. W. (2000). Variables associated with DUI offender status among 
whites and Mexican Americans. Journal of Studies on Alcohol, 61, 698-703. 

Chi, I., Lubben, J. E., & Kitano, H. H. (1989). Differences in drinking behavior among three 
Asian-American groups. Journal of Studies on Alcohol, 50, 15-23. 

Chin, K.-L., Lai, T.-F. M., & Rouse, M. (1991). Social adjustment and alcoholism among 
Chinese immigrants in New York City. International Journal of the Addictions, 25(5A
6A), 709-730. 

48
 

http://www.cdc.gov/omh/AMH/AMH.htm
http://www.cdc.gov/mmwr/PDF/ss/ss5704.pdf
http://nmhicstore.samhsa.gov/publications/allpubs/SMA00-3457/default.asp#toc


 

 

 
 

Special Report on Race/Ethnicty and Impaired Driving 

Cho, Y., Frisbie, W. P., Hummer, R. A., & Rogers, R. G. (2004). Nativity, duration of residence, 
and the health of Hispanic adults in the United States. International Migration Review, 
38, 184-211. 

Chou, S. P., Dawson, D. A., Stinson, F. S., Huang, B., Pickering, R. P., Zhou, Y., et al. (2006). 
The prevalence of drinking and driving in the United States, 2001-2002: Results from the 
national epidemiological survey on alcohol and related conditions. Drug Alcohol 
Dependence, 83, 137-146. 

Chou, S. P., Grant, B. F., Dawson, D. A., Stinson, F. S., Saha, T., & Pickering, R. P. (2005). 
Twelve-month prevalence and changes in driving after drinking: United States, 1991
1992 and 2001-2001. Drug Alcohol Dependence, 80, 223-230. 

Chun, K., & Akutsu, P. D. (2002). Acculturation among ethnic minority families. In K. Chum., 
P. B. Organista, & G. Marín (Eds.), Acculturation, advances in theory, measurement, and 
applied research. Washington, DC: American Psychological Association. 

Cohn, L. D., Hernandez, D., Byrd, T., & Cortes, M. (2002). A program to increase seat belt use 
along to Texas-Mexico border. American Journal of Public Health, 92, 1918-1920. 

Collins, R. L., & McNair, L. D. (2003). Minority women and alcohol use. Alcohol Research and 
Health, 26, 251-256. 

Cooper-Patrick, L., Gallo, J. J., Gonzales, J. J., Vu, H. T., Powe, N. R., Nelson, C., et al. (1999). 
Race, gender, and partnership in the patient-physician relationship. Journal of the 
American Medical Association, 282, 583-589. 

Corbett, K., Mora, J., & Ames, G. W. (1991). Drinking patterns and drinking-related problems of 
Mexican-American husbands and wives. Journal of Studies on Alcohol, 52, 215-233. 

D'Avanzo, C. E., Frye, B., & Froman, R. (1994). Culture, stress, and substance use in 
Cambodian refugee women. Journal of Studies on Alcohol, 55, 420-426. 

Davies, B., & Griffin, L. (1996). Over-representation of Hispanic drivers in alcohol-related 
crashes in Texas(pp. 527-528). Vancouver, British Columbia: 40th Annual Proceedings 
of the Association for the Advancement of Automotive Medicine. 

Dawkins, M. P., & Williams, M. M. (1997). Substance abuse in rural African-American 
populations. In E. B. Robertson, Z. Sloboda, G. M. Boyd, L. Beatty, & N. J. Kozel (Eds.), 
Rural Substance Abuse: State of Knowledge and Issues (NIDA Research Monograph 
Series No. 168 (pp. 484-497). Rockville, MD: National Institute on Drug Abuse. 

Dawson, D. A. (1998). Beyond black, white and Hispanic: Race, ethnic origin and drinking 
patterns in the United States. Journal of Substance Abuse, 10, 321-339. 

Dawson, D. A., Grant, B. F., Chou, S. P., & Pickering, R. P. (1995). Subgroup variation in U.S. 
drinking patterns: Results of the 1992 national longitudinal alcohol epidemiologic study. 
Journal of Substance Abuse, 7, 331-344. 

49
 



 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Delgado, M. (2002). Latinos and alcohol: Treatment considerations. Alcoholism Treatment 
Quarterly, 20, 187-192. 

Delgado, M. (2005). Summary of prevention and treatment implications. Cross-cutting themes 
and recommendations. In M. Delgado (Ed.), Latinos and Alcohol Use/Abuse Revisited: 
Advances and Challenges for Prevention and Treatment Programs (pp. 205-212). 
Binghampton, NY. 

DeNavas-Walt, C., Proctor, B., & Mills, R. (2004). Income, poverty, and health insurance 
coverage in the United States: 2003 (Current Population Reports P60-226). Washington, 
DC: U.S. Census Bureau. 

Denman-Vitale, S., & Murillo, E. K. (1999). Effective promotion of breastfeeding among Latin 
American women newly immigrated to the United States. Holistic Nursing Practice, 13, 
51-60. 

Duran, E., & Duran, B. (1995). Native American Postcolonial Psychology. Albany, NY: State 
University of New York Press. 

Elgueda, P. (2001, Nov 17). Chileno al volante: peligro constante? Santiago de Chile: Diario El 
Mercurio. Retrieved from 
http://www.emol.com/diario_elmercurio/Sociedad_v/detalle_diario.asp?idnoticia=01171 
12001001A0110145 

Epstein, J. A. (2002). How universal are social influences to drink and problem behaviors for 
alcohol use? A test comparing urban African-American and Caribbean-American 
adolescents. Addictive Behaviors, 27, 75-86. 

Epstein, J. A., Botvin, G. J., Baker, E., & Diaz, T. (1999). Impact of social influences and 
problem behavior on alcohol use among inner-city Hispanic and Black adolescents. 
Journal of Studies on Alcohol, 60, 595-604. 

Epstein, J. A., Botvin, G. J., & Diaz, T. (2001). Alcohol use among Dominican and Puerto Rican 
adolescents residing in New York City: Role of Hispanic group and gender. Journal of 
Developmental & Behavioral Pediatrics, 22, 113-118. 

Ewing, J. A., Rouse, B. A., & Pellizzari, E. D. (1974). Alcohol sensitivity and ethnic 
background. American Journal of Psychiatry, 131, 206-210. 

Federal Highway Administration. (2003). Distribution of Licensed Drivers—2003 by sex and 
percentage in each age group and relation to population. Washington, DC: Federal 
Highway Administration. Retrieved from 
http://www.fhwa.dot.gov/policy/ohim/hs03/htm/dl20.htm 

Feinstein, J. S. (1993). The relationship between socioeconomic status and health: A review of 
the literature. Milbank Memorial Fund Quarterly, 71, 279-322. 

Ferguson, S. A., Burns, M. M., Fiorentino, D., William, A. F., & Garcia, J. (2002). Drinking and 
driving among Mexican American and non-Hispanic white males in Long Beach, 
California. Accident Analysis and Prevention, 34, 429-437. 

50
 

http://www.fhwa.dot.gov/policy/ohim/hs03/htm/dl20.htm
http://www.emol.com/diario_elmercurio/Sociedad_v/detalle_diario.asp?idnoticia=01171


 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Freisthler, B., Gruenewald, P., Johnson, F. W., Treno, A. J., & LaScala, E. A. (2005). An 
exploratory study examining the spatial dynamics of illicit drug availability and rates of 
drug use. Journal of Drug Education, 35, 15-27. 

French, K., Finkbiner, R., & Duhamel, L. (2002). Patterns of substance use among minority 
youth and adults in the United States: An overview and synthesis of national survey 
findings: National Evaluation Data Services (NEDS), Center for Substance Abuse 
Treatment (SAMHSA), Caliber Associates, Fairfax, VA. 

Galvan, F. H., & Caetano, R. (2003). Alcohol use and related problems among ethnic minorities 
in the United States. Alcohol Research and Health, 27, 87-94. 

Garcia-Andrade, C., Wall, T. L., & Ehlers, C. L. (1996). Alcohol expectancies in a Native 
American population. Alcohol: Clinical and Experimental Research, 20, 1438-1442. 

Ghazal Read, J., Emerson, M. O., & Tarlov, A. (2005). Implications of black immigrant health 
for U.S. racial disparities in health. Journal of Behavioral Science, 9, 299-313. 

Gilbert, M. J. (1986). Alcohol consumption patterns in immigrant and later generation Mexican-
American women. Hispanic Journal of Behavioral Sciences, 9, 299-313. 

Gilbert, M. J., Mora, J., & Ferguson, L. R. (1994). Alcohol-related expectations among Mexican-
American women. International Journal of Addictions, 29, 1127-1147. 

Goldman, R. E., & Risica, P. M. (2004). Perceptions of breast and cervical cancer risk and 
screening among Dominicans and Puerto Ricans in Rhode Island. Ethnicity and Disease, 
14, 32-42. 

Grant, B. F. (1997). Barriers to alcoholism treatment: Reasons for not seeking treatment in a 
general population sample. Journal of Studies on Alcohol, 58, 365-371. 

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Dufour, M. C., W., C., et al. (2004). 
Prevalence and co-occurrence of substance use disorders and independent mood and 
anxiety disorders: Results from the National Epidemiologic Survey on Alcohol and 
Related Conditions. Archives of General Psychiatry, 61, 807-816. 

Greenberg-Seth, J., Hemenway, D., Gallagher, S. S., Lissy, K. S., & Ross, J. B. (2004). Factors 
associated with rear seating of children in motor vehicles: A study in two low-income, 
predominantly Hispanic communities. Accident Analysis and Prevention, 36, 621-626. 

Greenberg-Seth, J., Hemenway, D., Gallagher, S. S., Ross, J. B., & Lissy, K. S. (2004). 
Evaluation of a community-based intervention to promote rear seating for children. 
American Journal of Public Health, 94, 1009-1013. 

Grossman, D., Sugarman, J. R., Fox, C., & Moran, J. (1997). Motor-vehicle crash-injury risk 
factors among American Indians. Accident Analysis and Prevention, 29, 313-319. 

Gruenewald, P., & Remer, L. (2006). Changes in outlet densities affect violence rates. Alcohol: 
Clinical and Experimental Research, 30, 1184-1193. 

51
 



 

 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Gruenewald, P. J., Millar, A., Ponicki, W. R., & Brinkley, G. (2000). Physical and economic 
access to alcohol: The application of geostatistical methods to small area analysis in 
community settings. In R. A. Wilson & M. C. DuFour (Eds.), The Epidemiology of 
Alcohol Problems in Small Geographic Areas (pp. 163-212). Bethesda, MD: National 
Institute on Alcohol Abuse and Alcoholism. 

Grunbaum, J., Kann, L., Kinchen, S. A., Williams, B., Ross, J. G., Lowry, R., et al. (2002). 
Youth Risk Behavior Surveillance—United States, 2001. Morbidity and Mortality 
Weekly Report, 51(SS-4), 1-64. 

Hahm, H. C., Lahiff, M., & Guterman, N. B. (2003). Acculturation and parental attachment in 
Asian-American adolescents' alcohol use. Journal of Adolescent Health, 33, 119-129. 

Hahn, R. A., & Stroup, D. F. (1994). Race and ethnicity in public health surveillance: Criteria for 
the scientific use of social categories, CDC-ATSDR Workshop 109, 7-15. 

Harper, J. S., Marine, W. M., Garret, C. J., Lezotte, D., & Lowenstein, S. R. (2000). Motor 
vehicle crash fatalities: A comparison of Hispanic and non-Hispanic motorists in 
Colorado. Annals of Emergency Medicine, 36, 589-596. 

Hendershot, C. S., MacPherson, L., Myers, M. G., Carr, L. G., & Wall, T. L. (2005). 
Psychosocial, cultural, and genetic influences on alcohol use in Asian-American youth. 
Journal of Studies on Alcohol, 66, 185-195. 

Henderson, S. O., Magana, R. N., Korn, C. S., Genna, T., & Bretsky, P. M. (2002). Delayed 
presentation for care during acute myocardial infarction in a Hispanic population of Los 
Angeles County. Ethnicity and Disease, 12, 38-44. 

Herd, D. (1987). Rethinking black drinking. British Journal of Addiction, 82, 219-223. 

Herd, D. (1988). Drinking by black and white women: Results from a national survey. Social 
Problems, 35, 493-505. 

Herd, D. (1990). Subgroup differences in drinking patterns among black and white men: Results 
from a national survey. Journal of Studies on Alcohol, 51, 221-232. 

Herd, D. (1994). Predicting drinking problems among black and white men: results from a 
national survey. Journal of Studies on Alcohol, 55, 61-71. 

Herd, D., & Grube, J. W. (1996). Black identity and drinking in the U.S.: A national study. 
Addiction, 91, 845-857. 

Hicks, L. S., Ayanian, J. S., Orav, E. J., Soukup, J., McWilliams, M., Choi, S. S., et al. (2005). Is 
hospital service associated with racial and ethnic disparities in experiences with hospital 
care? American Journal of Medicine, 118, 529-535. 

Hilton, J. (2006, May). Race and Ethnicity. Factors in Fatal Motor Vehicle Traffic Crashes 1999 
- 2004 (DOT HS 809 956). Washington, DC: National Highway Traffic Safety 
Administration. Retrieved from http://www-nrd.nhtsa.dot.gov/Pubs/809956.PDF 

52
 

http://www-nrd.nhtsa.dot.gov/Pubs/809956.PDF


 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Hines, A. M., & Caetano, R. (1998). Alcohol and AIDS-related sexual behavior among 
Hispanics: Acculturation and gender differences. AIDS Education and Prevention, 10, 
533-547. 

House, J. S., Lepkowski, J. M., Kinney, A. M., Mero, R. P., Kessler, R. C., & Herzog, A. R. 
(1996). The social stratification of aging and health. Journal of Health and Social 
Behavior, 35, 213-234. 

Hsu, F. L. K. (1981). Americans and Chinese: Passage to Differences. (3rd ed.). Honolulu: 
University of Hawaii Press. 

Hummer, R. A. (1996). Black-white differences in health and mortality: A review and 
conceptual models. The Sociological Quarterly, 37, 105-125. 

Hunter, S. B., Wong, E., Beighley, C. M., & Morral, A. R. (2006). Acculturation and driving 
under the influence: A study of repeat offenders. Journal of Studies on Alcohol, 67, 458
464. 

Hyman, M., Helrich, A. R., & Besson, G. (1972). Ascertaining police bias in arrests for drunken 
driving. Quarterly Journal of Studies on Alcohol, 33, 148-159. 

Hyman, M. M. (1968). The social characteristics of persons arrested for driving while 
intoxicated. Quarterly Journal of Studies on Alcohol, Suppl 4, 138-177. 

Indian Health Service. (1999). Trends in Indian Health, 1998-99. U.S. Department of Health and 
Human Services, Rockville, MD. Retrieved from 
http://www.ihs.gov/PublicInfo/Publications/trends98/front.pdf 

James, W., Hutchison, B., Moore, D., & Smith, A. (1993). Predictors of driving while 
intoxicated (DWI) among American Indians in the Northwest. J. Drug Education, 23, 
317-324. 

Johnson, R. C., & Nagoshi, C. T. (1990). Asians, Asian-Americans, and alcohol. Journal of 
Psychoactive Drugs, 22, 45-52. 

Johnson, R. C., Nagoshi, C. T., Ahern, F. M., Wilson, J. R., & Yuen, S. H. (1987). Cultural 
factors as explanations for ethnic group differences in alcohol use in Hawaii. Journal of 
Psychoactive Drugs, 19, 45-52. 

Johnson, R. C., Nagoshi, C. T., Schwitters, S. Y., Bowman, K. S., Ahern, F. M., & Wilson, J. R. 
(1984). Further investigation of racial/ethnic differences in flushing in response to 
alcohol. Behavior Genetics, 14, 171-178. 

Johnson, T. P., & Bowman, P. J. (2003). Cross-cultural sources of measurement error in 
substance use surveys. Substance Use and Misuse, 38, 1447-1490. 

Johnston, L. D., O'Malley, P. M., Bachman, J. G., & Schulenberg, J. E. (2006). Monitoring the 
Future national survey results on drug use, 1975-2005. Volume I: Secondary school 
students (NIH Publication No. 06-5883). Bethesda, MD: National Institute on Drug 
Abuse. 

53
 

http://www.ihs.gov/PublicInfo/Publications/trends98/front.pdf


 

 

 
 

 

Special Report on Race/Ethnicty and Impaired Driving 

Jones, R. K., & Lacey, J. H. (1998). Alcohol highway safety: Problem update (DOT HS 808 
743). Washington, DC: National Highway Traffic Safety Administration. Retrieved from 
http://www.nhtsa.dot.gov/people/injury/alcohol/AlcUpdate/content.html 

Jones-Saumty, D., Thomas, B., Phillips, M. E., Tivis, R., & Nixon, S. J. (2003). Alcohol and 
health disparities in nonreservation American Indian communities. Alcohol Clinical 
Experimental Research, 27, 1333-1336. 

Juarez, P., Walters, S. T., Daugherty, M., & Radi, C. (2006). A randomized trial of motivational 
interviewing and feedback with heavy drinking college students. Journal of Drug 
Education, 36, 233-246. 

Kandel, D., Chen, K., Warner, L. A., Kessler, R. C., & Grant, B. (1997). Prevalence and 
demographic correlates of symptoms of last year dependence on alcohol, nicotine, 
marijuana, and cocaine in the US population. Drug and Alcohol Dependence, 44, 11-29. 

Kelley Baker, T., Johnson, M. B., Voas, R. B., & Lange, J. E. (2000). To reduce youthful binge 
drinking: Call an election in Mexico. Journal of Safety Research, 31, 61-69. 

Kim, I. J., Zane, N. W. S., & Hong, S. (2002). Protective factors against substance use among 
Asian-American youth: A test of the peer cluster theory. Journal of Community 
Psychology, 30, 565-584. 

Kitano, H. H. L., & Chi, I. (1989). Asian Americans and alcohol: The Chinese, Japanese, 
Koreans, and Filipinos in Los Angeles. In D. Spiegler, D. Tate, S. Aitken, & C. Christian 
(Eds.), Alcohol Use Among U.S. Ethnic Minorities: Proceedings of a Conference on the 
Epidemiology of Alcohol Use and Abuse Among Ethnic Minority Groups, September 
1985 (pp. 373-382). Bethesda, MD: National Institute on Alcohol Abuse and Alcoholism. 

Kposowa, A. J., & Adams, M. (1998). Motor vehicle crash fatalities: The effects of race and 
marital status. Applied Behavioral Science Review, 6, 69-91. 

Krieger, N., Rowley, D. L., Herman, A., Avery, B., & Phillips, M. (1993). Racism, sexism and 
social class: Implications for studies of health, disease and well being. American Journal 
of Preventive Medicine, 9, 82-122. 

Landrine, H., & Klonoff, E. A. (1994). The African-American acculturation scale: Development, 
reliability, and validity. Journal of Black Psychology, 20, 104-127. 

Landrine, H., & Klonoff, E. A. (1996). African-American acculturation: Deconstructing race 
and reviving culture. Thousand Oaks, CA: Sage. 

Lange, J., Voas, R., & Johnson, M. (2002). South of the border: A legal haven for underage 
drinking. Addiction, 97, 1195-1203. 

Lange, J. E., Johnson, M. B., & Voas, R. B. (2005). Testing the racial profiling hypothesis for 
seemingly disparate traffic stops on the New Jersey Turnpike. Justice Quarterly, 22, 193
223. 

54
 

http://www.nhtsa.dot.gov/people/injury/alcohol/AlcUpdate/content.html


 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Lange, J. E., Lauer, E., & Voas, R. B. (1999). A survey of the San Diego-Tijuana cross-border 
binging: Methods and analysis. Evaluation Review, 23, 378-398. 

Lange, J. E., & Voas, R. B. (2000). Youth escaping limits on drinking: Binging in Mexico. 
Addiction, 95, 521-528. 

Lapham, S. C., Skipper, B. J., Chang, I., Barton, K., & Kennedy, R. (1998). Factors related to 
miles driven between drinking and arrest locations among convicted drunk drivers. 
Accident Analysis and Prevention, 30(2), 201-206. 

Lee, P., Orsay, E., Lumpkin, J., Ramakrishman, V., & Callahan, E. (1996). Analysis of Hispanic 
motor vehicle trauma victims in Illinois, 1991-1992. Academic Emergency Medicine, 3, 
221-227. 

Lewis, R. K., & Green, B. L. (2000). Assessing the health attitudes, beliefs, and behaviors of 
African Americans attending church: A comparison form two communities. Journal of 
Community Health, 25, 211-224. 

Li, H. Z., & Rosenblood, L. (1994). Exploring factors influencing alcohol consumption patterns 
among Chinese and Caucasians. Journal of Studies on Alcohol, 55, 427-433. 

Luchemos por la Vida. (2001). Lack of traffic controls in Argentina.  A main cause for high 
mortality. Retrieved from http://www.luchemos.org.ar/ingles/index.htm 

Luczak, S. E., Corbett, K., Oh, C., Carr, L. G., & Wall, T. L. (2003). Religious influences on 
heavy episodic drinking in Chinese-American and Korean-American college students. 
Journal of Studies on Alcohol, 64, 467-500. 

Lund, A. K., & Wolfe, A. C. (1991). Changes in the incidence of alcohol-impaired driving in the 
United States, 1973-1986. Journal of Studies on Alcohol, 52, 293-301. 

Luquis, R. R., & Villanueva Cruz, I. J. (2006). Knowledge, attitudes, and perceptions about 
breast cancer and breast cancer screening among Hispanic women residing in South 
Central Pennsylvania. Journal of Community Health, 31, 25-42. 

Mail, P. D. (1989). American Indians, stress, and alcohol. American Indian and Alaska Native 
Mental Health Research, 3, 7-26. 

Mail, P. D., & Johnson, S. (1993). Boozing, sniffing, and toking: An overview of the past, 
present, and future of substance use by American Indians. American Indian and Alaska 
Native Mental Health Research, 5, 133. 

Makimoto, K. (1998). Drinking patterns and drinking problems among Asian-Americans and 
Pacific Islanders. Alcohol Health and Research World, 22, 270. 

Mancall, P. C. (1995). Deadly medicine: Indians and alcohol in early America. Cornell 
University Press. 

Marin, G. (1996a). Expectancies for drinking and excessive drinking among Mexican Americans 
and non-Hispanic whites. Addictive Behaviors, 21, 491-507. 

55
 

http://www.luchemos.org.ar/ingles/index.htm


 

 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Marin, G. (1996b). Perceptions by Hispanics of channels and sources of health messages 
regarding cigarette smoking. Tobacco Control, 5, 30-36. 

Marin, G., & Gamba, R. J. (1996). A new measurement of acculturation for Hispanics: The 
Bidemensional Acculturation Scale for Hispanics (BAS). Hispanic Journal of Behavioral 
Sciences, 18, 297-316. 

Marin, G., & Posner, S. F. (1995). The role of gender and acculturation on determining the 
consumption of alcoholic beverages among Mexican-Americans and Central Americans 
in the United States. International Journal of the Addictions, 30, 779-794. 

Marin, G., Posner, S. F., & Kinyon, J. B. (1993). Alcohol expectancies among Hispanics and 
non-Hispanic whites: Role of drinking status and acculturation. Hispanic Journal of 
Behavioral Sciences, 15, 373-381. 

Marín, G., Sabogal, F., Marin, B. V., Otero-Sabogal, R., & Perez-Stable, E. J. (1987). 
Development of a short acculturation scale for Hispanics. Hispanic Journal of Behavioral 
Sciences, 9, 183-205. 

Markides, K. S., & Coreil, J. (1986). The health of Hispanics in the southwestern United States: 
An epidemiologic paradox. Public Health Reports, 101, 253-265. 

Markides, K. S., Krause, N., & Mendes de Leon, C. F. (1998). Acculturation and alcohol 
consumption among Mexican Americans. American Journal of Public Health, 78, 1178
1181. 

Markides, K. S., Ray, L. A., Stroup-Benham, C. A., & Trevino, F. (1990). Acculturation and 
alcohol consumption in the Mexican American population of the southwestern United 
States: findings from HHANES 1982-84. American Journal of Public Health, 80(Suppl), 
42-46. 

Marmot, M. G., Adelstein, A. M., & Bulusu, L. (1984). Lessons from the study of immigrant 
mortality. The Lancet, 112, 1455-1458. 

Marmot, M. G., & Syme, S. L. (1976). Acculturation and coronary heart disease in Japanese 
Americans. American Journal of Epidemiology, 104, 225-247. 

Martin, J. K., Tuch, S. A., & Roman, P. M. (2003). Problem drinking patterns among African 
Americans: The impacts of reports and discrimination, perceptions of prejudice, and 
"risky" coping strategies. Journal of Health and Social Behavior, 44, 408-425. 

Massie, D. L., Campbell, K. L., & Williams, A. F. (1995). Traffic accident involvement rates by 
driver age and gender. Accident Analysis and Prevention, 27, 73-87. 

Massie, D. L., Green, P. E., & Campbell, K. L. (1997). Crash involvement rates by driver gender 
and the role of average annual mileage. Accident Analysis and Prevention, 29, 675-685. 

May, P. A. (1982). Substance abuse and American Indians: Prevalence and susceptibility. 
International Journal of the Addictions, 17, 1185-1209. 

56
 



 

 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

May, P. A., & Gossage, J. P. (2001). Estimating the prevalence of fetal alcohol syndrome: A 
summary. Alcohol Research & Health, 25, 159-167. 

May, P. A., & Moran, J. R. (1995). Prevention of alcohol misuse: A review of health promotion 
efforts among American Indians. American Journal of Health Promotion, 9, 288-299. 

May, P. A., & Smith, M. B. (1988). Some Navajo Indian opinions about alcohol abuse and 
prohibition: A survey and recommendations for policy. Journal of Studies on Alcohol, 49, 
324-334. 

McGinnis, J. M., & Foege, W. H. (1993). Actual causes of death in the United States. Journal of 
the American Medical Association, 270, 2207-2212. 

McKenney, N. R., & Bennett, C. E. (1994). Issues regarding data on race and ethnicity: The 
Census Bureau experience. Public Health Reports, 109, 16-25. 

McKinnon, S. A., O'Rourke, K. M., Thompson, S. E., & Berumen, J. H. (2004). Alcohol use and 
abuse by adolescents: The impact of living in a border community. Journal of Adolescent 
Health, 34, 88-93. 

Miranda, C. (2005). Brief overview of Latino demographics on the twenty-first century: 
Implications for alcohol-related services. In M. Delgado (Ed.), Latinos and Alcohol 
Use/Abuse Revisited: Advances and Challenges for Prevention and Treatment Programs 
(pp. 9-28). Binghampton, NY: Hayworth Press. 

Mohan, D. (2004). Evidence-based interventions for road traffic injuries in South Asia. Journal 
of College Physicians and Surgeons Pakistan, 14, 746-747. 

Monheit, A. C., & Vistnes, J. P. (2000). Race/ethnicity and health insurance status: 1987 and 
1996. Medical Care Research Review, 57(Suppl. 1), 11-35. 

Mora, J., & Gilbert, J. (1991). Issues for Latinas: Mexican American women. In P. Roth (Ed.), 
Alcohol and Drugs Are Women's Issues (pp. 43-47). Metuchen, NJ: Women's Action 
Alliance and Scarecrow Press. 

Moscou, S., Anderson, M. R., Kaplan, J. B., & Valencia, L. (2003). Validity of racial/ethnic 
classifications in medical records data: an exploratory study. American Journal of Public 
Health, 93, 1084-1086. 

National Center for Health Statistics. (1987). Vital statistics of the United States, 1987. Volume 
2: Mortality. Part A (DHHS Publication 90-1101). Washington, DC: U.S. Public Health 
Service. 

National Clearinghouse for Alcohol and Drug Information. (1997). Technical assistance bulletin. 
Substance Abuse and Mental Health Services Administration. Retrieved from Wide Web: 
http://ncadi.samhsa.gov/govpubs/MS701/ 

National Clearinghouse for Alcohol and Drug Information. (1998). Prevalence of Substance Use 
Among Racial & Ethnic Subgroups in the US. Substance Abuse and Mental Health 

57
 

http://ncadi.samhsa.gov/govpubs/MS701


 

 

 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Services Administration. Retrieved from
 
http://oas.samhsa.gov/NHSDA/ethnic/ethn1001.htm 


National Highway Traffic Safety Administration. (1995). Highway safety needs of U.S. Hispanic 
Communities: Issues and strategies (DOT HS 808 373). Washington, DC: U.S. 
Department of Transportation. Retrieved from 
http://www.nhtsa.dot.gov/people/injury/research/pub/hispanic.pdf 

National Highway Traffic Safety Administration. (1999). Online brochure to promote the "You 
Drink & Drive, You Lose" program. National Highway Traffic Safety Administration. 
Accessed, from the World Wide Web: 
http://www.nhtsa.dot.gov/people/outreach/SafeSobr/ydydyl/brochure/page10.html 

Neff, J. A. (1986). Alcohol consumption and psychological distress among US Anglos, 
Hispanics, and blacks. Alcohol and Alcoholism, 21, 111-119. 

Neff, J. A., & Hoppe, S. K. (1992). Acculturation and drinking patterns among U.S. Anglos, 
blacks and Mexican Americans. Alcohol, 27, 293-308. 

Neff, J. A., Hoppe, S. K., & Perea, P. (1987). Acculturatioin and alcohol use: drinking patterns 
and problems among Anglo and Mexican American male drinkers. Hispanic Journal of 
Behavioral Sciences, 9, 151-181. 

Neff, J. A., Prihoda, T. J., & Hoppe, S. K. (1991). "Machismo," self-esteem, education and high 
maximum drinking among anglo, black and Mexican-American male drinkers. Journal of 
Studies on Alcohol, 52, 458-463. 

Nielsen, A. L. (2000). Examining drinking patterns and problems among Hispanic groups: 
Results from a national survey. Journal of Studies on Alcohol, 61, 301-310. 

Nielsen, A. L., & Ford, J. A. (2001). Drinking patterns among Hispanic adolescents: Results 
from a national household survey. Journal of Studies on Alcohol, 62, 448-456. 

O'Connell, J. M., Novins, D. K., Beals, J., Croy, C., Baron, A. E., Spicer, P., et al. (2006). The 
relationship between patterns of alcohol use and mental and physical health disorders in 
two American Indian populations. Addiction, 101, 69-83. 

O'Connell, J. M., Novins, D. K., Beals, J., & Spicer, P. (2005). Disparities in patterns of alcohol 
use among reservation-based and geographically dispersed American Indian populations. 
Alcoholism: Clinical and Experimental Research, 29, 107-116. 

Odero, W., Garner, P., & Zwi, A. (1997). Road traffic injuries in developing countries: a 
comprehensive review of epidemiological studies. Tropical Medicine and International 
Health, 2, 445-451. 

Office of Management and Budget. (1997). Revisions to the Standards for the Classification of 
Federal Data on Race and Ethnicity. Federal Register, 62(210). 

O'Hare, T. (1998). Substance abuse among Southeast Asians in the U.S.: Implications for 
practice and research. Social Work in Health Care, 26, 69-80. 

58
 

http://www.nhtsa.dot.gov/people/outreach/SafeSobr/ydydyl/brochure/page10.html
http://www.nhtsa.dot.gov/people/injury/research/pub/hispanic.pdf
http://oas.samhsa.gov/NHSDA/ethnic/ethn1001.htm


 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

O'Malley, P. M., Johnston, L. D., & Bachman, J. G. (1998). Alcohol use among adolescents. 
Alcohol Health and Research World, 22, 85-93. 

Otero-Sabogal, R., Sabogal, F., Perez-Stable, E. J., & Hiatt, R. A. (1995). Dietary practices, 
alcohol consumption, and smoking behavior: ethnic, sex, and acculturation differences. 
Journal of the National Cancer Institute,18, 73-82. 

Padilla, A. M., & Morrissey, L. (1993). Place of last drink by repeat DUI offenders: A 
retrospective study of gender and ethnic group differences. Hispanic Journal of 
Behavioral Sciences, 15, 357-372. 

Palinkas, L. A., & Pickwell, S. M. (1995). Acculturation as a risk factor for chronic disease 
among Cambodian Refugees in the US. Social Science and Medicine, 40, 1643-1653. 

Paschall, M. J., Bersamin, M., & Flewelling, R. L. (2005). Racial/ethnic differences in the 
association between college attendance and heavy alcohol use: A national study. Journal 
of Studies on Alcohol, 66, 266-274. 

Patel, A., Patel, D., Keith, L., Piotrowski, Z. H., & Chi, P. (1997). Epidemiologic paradox in 
multiple births among Asians in Illinois. Correlation between risk factors and outcomes. 
Journal of Reproductive Medicine, 42, 735-739. 

Paulino, A. (1994). Dominican in the United States: Implication  for Practices and Policies in the 
Human Services. Journal of Multicultural Social Work, 3, 53-65. 

Peltzer, K. (2003). Seatbelt use and belief in destiny in a sample of South African Black and 
White drivers. Psychological Reports, 93(3, pt 1), 732-734. 

Perrine, M. W., & Arce-Quiñones, W. M. (1994). Hispanic and Anglo DUI Offenders Paper 
presented at the 1994 meeting of the Research Society on Alcoholism, Maui, Hawaii. 

Petersen, W. (1966). Success story, Japanese American style. New York Times Magazine, pp. 20
21, 33, 36, 38, 40. 

Phinney, J. S. (2002). Ethnic identity and acculturation. In K. Chum, Balls Organista, P., Marin, 
G. (Ed.), Acculturation, Advances in Theory, Measurement, and Applied Research (pp. 
63-81). Washington, DC: American Psychological Association. 

Polednak, A. P. (1997). Gender and acculturation in relation to alcohol use among Hispanic 
(Latino) adults in two areas of the northeastern United States. Substance Use and Misuse, 
32, 1513-1524. 

Popkin, B. M., & Udry, J. R. (1998). Adolescent obesity increases significantly in second and 
third generation U.S. immigrants: The National Longitudinal Study of Adolescent Health. 
The Journal of Nutrition, 128, 701-706. 

Porter, B. E., & England, K. J. (2000). Predicting red-light running behavior: A traffic safety 
study in three urban settings. Journal of Safety Research, 31, 1-8. 

Posner, S. F., & Marin, G. (1996). Expectancies for driving under the influence of alcohol among 
Hispanics and non-Hispanic whites. Substance Use and Misuse, 31, 409-421. 

59
 



 

 

 

 
 
 

Special Report on Race/Ethnicty and Impaired Driving 

Quinlan, K. P., Brewer, R. D., Siegel, P., Sleet, D. A., Mokdad, A. H., Shults, R. A., et al. 
(2005). Alcohol-impaired driving among U.S. adults, 1993-2002. American Journal of 
Preventive Medicine, 28, 246-350. 

Racial Profiling Data Collection Resource Center. (2008). History of Racial Profiling Analysis. 
Institute on Race and Justice, Northeastern University. Retrieved from 
http://www.racialprofilinganalysis.neu.edu/background/history.php 

Randolph, W. M., Stroup-Benham, C., Black, S. A., & Markides, K. S. (1998). Alcohol use 
among Cuban-Americans, Mexican-Americans, and Puerto Ricans. Alcohol Health and 
Research World, 22, 265-269. 

Redfield, R., Linton, R., & Herskovits, M. (1936). Memorandum on the study of acculturation. 
American Anthropologist, 38, 149-152. 

Resnicow, K., Soler, R., Ahluwalia, J. S., Butler, J., & Braithwaite, R. L. (2000). Cultural 
sensitivity in substance use prevention. Journal of Community Psychology, 28, 271-290. 

Robertson, L. S. (1992). The validity of self-reported behavioral risk factors: Seatbelt and 
alcohol use. The Journal of Trauma, 32, 58-59. 

Romano, E., Cano, S., Lauer, E., Jimenez, A., Voas, R. B., & Lange, J. E. (2004). Tijuana 
alcohol control policies: A response to cross-border high-risk drinking by young 
Americans. Prevention Science, 5, 127-134. 

Romano, E., Tippetts, A. S., Blackman, K. O., & Voas, R. (2005). Acculturation, income, 
education, safety belt use, and fatal motor vehicle crashes in California. Prevention 
Science, 6, 139-148. 

Romano, E., Tippetts, A. S., & Voas, R. (2005). Fatal red light crashes: The role of race and 
ethnicity. Accident Analysis and Prevention, 37, 453-460. 

Romano, E., Voas, R. B., & Tippetts, A. S. (2006). Stop sign violations: The role of race and 
ethnicity on fatal crashes. Journal of Safety Research, 37, 1-7. 

Rosenwaike, I. (1987). Mortality among Hispanics in metropolitan Chicago: An examination 
based on vital statistics data. Journal of Chronic Diseases, 40, 445-451. 

Rosenwaike, I. (1991). Mortality experience of Hispanic populations. In I. Rosenwaike (Ed.), 
Mortality of Hispanic populations: Mexicans, Puerto Ricans, and Cubans in the United 
States and in the home countries (pp. 3-14). New York: Greenwood Press. 

Ross, H. L., Howard, J. M., Ganikos, M. L., & Taylor, E. D. (1991). Drunk driving among 
American Blacks and Hispanics. Accident Analysis and Prevention, 23, 1-11. 

Royal, D. (2000). Racial and ethnic group comparisons: National surveys of drinking and 
driving attitudes and behavior - 1993, 1995 and 1997 - Volume I: Findings (DOT HS 809 
071). Washington, DC: National Highway Traffic Safety Administration. Retrieved from 
http://www.nhtsa.dot.gov//people/injury/alcohol/ethnicity/racialethnic/techdoc_vol1.html 

60
 

http://www.nhtsa.dot.gov//people/injury/alcohol/ethnicity/racialethnic/techdoc_vol1.html
http://www.racialprofilinganalysis.neu.edu/background/history.php


 

 

 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Runge, J., Garrison, H., Hall, W., Waller, A., & Shen, G. (2002, February). Identification and 
referral of impaired drivers through emergency department protocols (DOT HS 809 
412). Washington, DC: National Highway Traffic Safety Administration. Retrieved from 
http://www.nhtsa.dot.gov/people/injury/research/Idemergency/index.htm 

Sampson, R. J., & Jeglum-Bartusch, D. (1998). Legal cynicism and (subcultural?) tolerance of 
deviance: The neighborhood context of racial differences. Law and Society Review, 
32,777-804. 

Schiff, M., & Becker, T. (1996). Trends in motor vehicle traffic fatalities among Hispanics, Non-
Hispanic whites and American Indians in New Mexico, 1958-1990. Ethnicity and Health, 
1, 283-291. 

Schmidt, L., Greenfield, T., & Mulia, N. (2006). Unequal treatment: Racial and ethnic disparities 
in alcoholism treatment services. Alcohol Research and Health, 29, 49-54. 

Schulman, K. A., Berlin, J. A., Harless, W., Kerner, J. F., Sistrunk, S., Gersh, B. J., et al. (1999). 
The effect of race and sex on physicians' recommendations for cardiac catheterization. 
New England Journal of Medicine, 340, 618-626. 

Schultz, A., WIlliams, D. R., Israel, B., Becker, A., Parker, E., James, S., et al. (2000). Unfair 
treatment, neighborhood effects, and mental health in the Detroit metropolitan area. 
Journal of Health and Social Behavior, 41, 314-332. 

Science Applications International Corporation. (2005). Final detailed findings report for 
marketing plan and outreach materials that promote pedestrian and bicyclist safety to 
different Hispanic populations in the United States (Task Order Number: SA06B030). 
Washington, DC: Federal Highway Administration. Retrieved from 
http://safety.fhwa.dot.gov/ped_bike/hispanic/sa06ba030/sa06ba030.pdf 

Shi, L. (2000). Vulnerable populations and health insurance. Medical Care Research Review, 57, 
110-134. 

Silveira, A. J. (2003). Seat belt use in Argentina. A 10-year struggle. Traffic Injury Prevention, 
4, 173-175. 

Singer, K. (1974). The choice of intoxicant among the Chinese. British Journal of Addiction, 69, 
257-268. 

Snowden, L. R., & Hines, A. M. (1998). A scale to assess African American acculturation. 
Unpublished manuscript. Berkeley, CA: University of California. 

Soriano, F. I. (1994). The Latino perspective: A sociocultural portrait. In J. U. Gordon (Ed.), 
Managing multiculturalism in substance abuse services. Thousand Oaks, CA: Sage. 

Spicer, P., Beals, J., Croy, C., Mitchell, C. M., Novins, D. K., Moore, L., et al. (2003a). The 
prevalence of DSM-III-R alcohol dependence on two American Indian Populations. 
Alcohol: Clinical and Experimental Research, 27, 1785-1797. 

61
 

http://safety.fhwa.dot.gov/ped_bike/hispanic/sa06ba030/sa06ba030.pdf
http://www.nhtsa.dot.gov/people/injury/research/Idemergency/index.htm


 

 

 
 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Spicer, P. D. (1997). Toward a (dys)functional anthropology of drinking: Ambivalence and the 
American Indian experience with alcohol. Medical Anthropology Quarterly, 11, 306-323. 

Spicer, P. D., Novins, D. K., Mitchell, C. M., & Beals, J. (2003b). Aboriginal social 
organization, contemporary experience, and American Indian adolescent alcohol use. 
Journal of Studies on Alcohol, 64, 450-457. 

Srinivasan, S., & Guillermo, T. (2000). Toward improved health: Disaggregating Asian-
American and Native Hawaiian/Pacific Islander data. American Journal of Public Health, 
90, 1731-1734. 

Stamatiadis, N., & Deacon, J. A. (1995). Trends in highway safety: Effects of an aging 
population on accident propensity. Accident Analysis and Prevention, 27, 443-459. 

Stamatiadis, N., Jones, S., & Aultman-Hall, L. (1999). Casual factors for accidents on southeast 
low-volume roads. Transportation Research Record, 1652, 111-117. 

Statewide Integrated Traffic Records System. (2001). 2001 Annual Report of Fatal and Injury 
Motor Vehicle Traffic Collisions. SWITRS, State of California. Retrieved from 
http://www.chp.ca.gov/switrs/switrs2001.html 

Stewart, K., Fell, J., & Sweedler, B. (2004). Trends in impaired driving in the United States: 
How to resume progress. In J. Oliver, P. Williams, & A. Clayton (Eds.), Proceedings of 
the 17th International Conference on Alcohol, Drugs and Traffic Safety, August 8-13, 
2004. Glasgow, UK: X-CD Technologies. 

Stiles, M. C., & Grieshop, J. I. (1999). Impacts of culture on driver knowledge and safety device 
usage among Hispanic farm workers. Accident Analysis and Prevention, 31, 235-241. 

Stinson, F. S., Yi, H., Grant, B. F., Chou, P., Dawson, D. A., & Pickering, R. (1998). Drinking in 
the United States: Main findings from the 1992 National Longitudinal Alcohol 
Epidemiologic Survey (NLAES) (NIH Pub No. 993519). Bethesda, MD: National Institute 
on Alcohol Abuse and Alcoholism. 

Strug, D. L., & Mason, S. E. (2002). Social service needs of Hispanic immigrants: An 
exploratory study of the Washington Heights community. Journal of Ethnic and Cultural 
Diversity in Social Work, 10, 69-88. 

Stubben, J. (1997). Culturally competent substance abuse prevention research among rural 
Native American communities. NIDA Research Monograph, 168, 459-483. 

Substance Abuse and Mental Health Services Administration. (2000). National Household 
Survey on Drug Abuse: Main findings 1999. Rockville, MD: Author. 

Substance Abuse and Mental Health Services Administration. (2001). Summary of Findings from 
the 2000 National Household Survey on Drug Abuse, Office of Applied Studies, NHSDA 
Series H-13 ([SMA] 01-3549). Rockville, MD: Author. 

Substance Abuse and Mental Health Services Administration. (2002). Results from the 2001 
National Household Survey on Drug Abuse: Volume I, Summary of National Findings 

62
 

http://www.chp.ca.gov/switrs/switrs2001.html


 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

(NHSDA Series H-17, DHHS Publication No. SMA 02-3758). Rockville, MD: Author. 
Retrieved from http://oas.samhsa.gov/nhsda/2k1nhsda/PDF/cover.pdf 

Substance Abuse and Mental Health Services Administration. (2004a). Driving under the 
influence (DUI) among young persons, National Survey on Drug Use and Health: The 
NSDUH Report. Rockville, MD: Author. 

Substance Abuse and Mental Health Services Administration. (2004b). National Survey on Drug 
Use & Health, formerly called the National Household Survey on Drug Abuse (NHSDA). 
Rockville, MD: Author.Retrieved from the World Wide Web: 
http://www.oas.samhsa.gov/24K/youthDUI/youthDUI.htm 

Substance Abuse and Mental Health Services Administration. (2005). Results from the 2004 
National Survey on Drug Use and Mental Health: Detailed Tables (Prevalence 
Estimates, Standards, P Values and Sample Sizes). Rockville, MD: Author. Retrieved 
from http://oas.samhsa.gov/2k5/DUI/DUI.pdf 

Sugarman, J. R., Warren, C. W., Oge, L., & Helgerson, S. D. (1992). Using the behavioral risk 
factor surveillance system to monitor Year 2000 objectives among American Indians. 
Public Health Reports, 107, 449-456. 

Tashima, H. N., & Helander, C. J. (2000). Annual report of the California DUI management 
information system. Sacramento, CA: California Department of Motor Vehicles. 

Tashima, H. N., & Helander, C. J. (2003). Annual Report of the California DUI Management 
Information System (Report No. CAL-DMV-RSS-03-198). Sacramento, CA: California 
Department of Motor Vehicles. 

Tashima, H. N., & Helander, C. J. (2005, January). Annual Report of the California DUI 
Management Information System (CAL-DMV-RSS-05-211). Sacramento, CA: California 
Department of Motor Vehicles. Retrieved from 
http://www.otskids.ca.gov/Publications/pdf/DMV_DUI_MIS_Report_2005.pdf 

Taslitz, A. (2003). Respect and the fourth amendment. Journal of Criminal Law and 
Criminology, 94, 15-101. 

Tippetts, A. S., Voas, R. B., Fell, J. C., & Nichols, J. L. (2005). A meta-analysis of .08 BAC 
laws in 19 jurisdictions in the United States. Accident Analysis and Prevention, 37, 149
161. 

Tonigan, J. S., Miller, W. R., Juarez, P., & Villanueva, M. (2002). Utilization of AA by Hispanic 
and non-Hispanic white clients receiving outpatient alcohol treatment. Journal of Studies 
on Alcohol, 63, 215-218. 

Torres Stone, R. A., Whitbeck, L. B., Chen, X., Johnson, K., & Olson, D. M. (2006). Traditional 
practices, traditional spirituality, and alcohol cessation among American Indians. Journal 
of Studies on Alcohol, 67, 236-244. 

63
 

http://www.otskids.ca.gov/Publications/pdf/DMV_DUI_MIS_Report_2005.pdf
http://oas.samhsa.gov/2k5/DUI/DUI.pdf
http://www.oas.samhsa.gov/24K/youthDUI/youthDUI.htm
http://oas.samhsa.gov/nhsda/2k1nhsda/PDF/cover.pdf


 

 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Townsend, T. N., Lane, J., Dewa, C. S., & Brittingham, A. M. (1998). Driving after drug or 
alcohol use: Findings from the 1996 National Household Survey on Drug Abuse (SMA). 
Washington D.C.: National Highway Traffic Safety Administration. 

Treno, A. J., Alaniz, M. L., & Gruenewald, P. J. (2000). The use of drinking places by gender, 
age, and ethnic groups: An analysis of routine drinking activities. Addiction, 95, 537-551. 

Trimble, J. E. (1991). Ethnic specification, validation prospects, and the future of drug use 
research. International Journal of the Addictions, 25(2A), 149-170. 

Trimble, J. E. (2002). Introduction: Social change and acculturation. In K. Chum, Balls 
Organista, P., Marin, G. (Ed.), Acculturation, Advances in Theory, Measurement, and 
Applied Research (pp. 13-14). Washington, DC. 

U.S. Department of Health and Human Services. (2000). Healthy people 2010. With 
understanding and improving health objectives for improving health. (2ed.). Washington, 
DC: U.S. Government Printing Office. 

U.S. Department of Health and Human Services. (2005). National healthcare disparities report 
(NHDR). U.S. Department of Health and Human Services. Retrieved from 
http://www.qualitytools.ahrq.gov/disparitiesreport/2005/browse/browse.aspx 

U.S. Department of Justice. (2003). Fact Sheet: Racial Profiling. USDOJ. Retrieved from 
http://www.usdoj.gov/opa/pr/2003/June/racial_profiling_fact_sheet.pdf 

Varma, R. (2001). Asians in the U.S. public service: Diversity, achievements and glass ceiling, 
Presented at United Nations Expert Group Meeting on Managing Diversity in the Civil 
Service, May 3-4, 2001 (pp. 1-13). United Nations Headquarters, New York. Retrieved 
from 
http://unpan1.un.org/intradoc/groups/public/documents/UN/UNPAN000869.pdf#search= 
%22Asians%20in%20the%20U.S.%20public%20service%3A%20Diversity%2C%20achi 
evements%2C%20and%20glass%20ceiling%22 

Vega, W. A., Sribney, W. M., & Achara-Abrahams, I. (2003). Co-occurring alcohol, drug, and 
other psychiatric disorders among Mexican-origin people in the United States. American 
Journal of Public Health, 93, 1057-1064. 

Vega, W. A., Zimmerman, R. S., Warheit, G. J., Apsopori, E., & Gil, A. G. (1993). Risk factors 
for early adolescent drug use in four ethnic and racial groups. American Journal of Public 
Health, 83, 185-189. 

Voas, R. B. (2000). Countermeasures for reducing alcohol-related crashes. Forensic Science 
Review, 12(1/2), 119-132. 

Voas, R. B., Fisher, D. A., & Tippetts, A. S. (2002). Children in fatal crashes:  Driver blood 
alcohol concentration and demographics of child passengers and their drivers. Addiction, 
97, 1439-1448. 

Voas, R. B., & Hause, J. M. (1987). Deterring the drinking driver: The Stockton experience. 
Accident Analysis and Prevention, 19, 81-90. 

64
 

http://unpan1.un.org/intradoc/groups/public/documents/UN/UNPAN000869.pdf#search
http://www.usdoj.gov/opa/pr/2003/June/racial_profiling_fact_sheet.pdf
http://www.qualitytools.ahrq.gov/disparitiesreport/2005/browse/browse.aspx


 

 

 
 

Special Report on Race/Ethnicty and Impaired Driving 

Voas, R. B., Lange, J. E., & Johnson, M. B. (2002). Reducing high-risk drinking south of the 
border by young Americans: The impact of a partial ban on sales of alcohol. Journal of 
Studies on Alcohol, 63, 286-292. 

Voas, R. B., Tippetts, A. S., & Fell, J. (2003). Assessing the effectiveness of minimum legal 
drinking age and zero tolerance laws in the United States. Accident Analysis and 
Prevention, 35, 579-587. 

Voas, R. B., Tippetts, A. S., & Fell, J. C. (2000a). The relationship of alcohol safety laws to 
drinking drivers in fatal crashes. Accident Analysis and Prevention, 32, 483-492. 

Voas, R. B., Tippetts, A. S., & Fisher, D. A. (2000b). Ethnicity and alcohol-related fatalities: 
1990 to 1994 (DOT HS 809 068). Washington, DC: National Highway Traffic Safety 
Administration. Retrieved from 
http://www.nhtsa.dot.gov/people/injury/alcohol/ethnicity/ethnicity.html 

Voas, R. B., Tippetts, A. S., Romano, E., Fisher, D. A., & Kelley-Baker, T. (2007). Alcohol 
involvement in fatal crashes under three crash exposure measures. Traffic Injury 
Prevention, 8, 107-114. 

Voas, R. B., Tippetts, A. S., & Taylor, E. P. (2002). The Illinois .08 law: An evaluation. Journal 
of Safety Research, 33, 73-80. 

Voas, R. B., Wells, J., Lestina, D., Williams, A., & Greene, M. (1998). Drinking and driving in 
the United States: The 1996 National Roadside Survey. Accident Analysis and 
Prevention, 30, 267-275. 

Walker, S., Treno, A. J., Grube, J. W., & Light, J. M. (2003). Ethnic differences in driving after 
drinking and riding with drinking drivers among adolescents. Alcoholism: Clinical and 
Experimental Research, 27, 1299-1304. 

Wallace, J. M., Bachman, J. G., & Laveist, T. A. (2003). The influence of race and religion on 
abstinence from alcohol, cigarettes, and marijuana among adolescents. Journal of Studies 
on Alcohol, 64, 843-848. 

Wallace, J. M. J. (1999). The social ecology of addiction: Race, risk, and resilience. Pediatrics, 
103(5 Pt 2), 1122-1127. 

Waller, J. A., King, E. M., Neilson, G., & Turkel, H. W. (1969). Alcohol and other factors in 
California highway fatalities. Journal of Forensic Science, 14, 429-444. 

Watt, T. T. (2004). Race/ethnic differences in alcohol abuse among youth: An examination of 
risk-taking attitudes as a mediating factor. Journal of Ethnicity in Substance Abuse, 3, 33
47. 

Weatherspoon, A. J., Park, J. Y., & Johnson, R. C. (2001). A family study of homeland Korean 
alcohol use. Addictive Behaviors, 26, 101-113. 

65
 

http://www.nhtsa.dot.gov/people/injury/alcohol/ethnicity/ethnicity.html


 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

Whetten, K., Leserman, J., Whetten, R., Ostermann, J., Thielman, N., Swartz, M., et al. (2006). 
Exploring lack of trust in care providers and the government as a barrier to health service 
use. American Journal of Public Health, 96, 716-721. 

Whitbeck, L. B., Chen, X., Hoyt, D. R., & Adams, G. W. (2004). Discrimination, historical loss, 
and enculturation: culturally specific risk and resiliency factors for alcohol abuse among 
American Indians. Journal of Studies on Alcohol, 65, 409-418. 

Williams, D. R. (2001). Racial variations in adult health status: Patterns, paradoxes, and 
prospects. In N. J. Smelser, W. J. Wilson, & F. Mitchell (Eds.), America Becoming: 
Racial Trends and their Consequences, National Research Council Commission on 
Behavioral and Social Sciences and Education Vol. z, (pp. 371-410). Washington, DC: 
National Academy of Sciences Press. 

Yoon, Y. H., Yi, H., & Hilton, M. E. (2005). Surveillance Report #70: Liver Cirrhosis Mortality 
in the United States, 1970-2002. Bethesda, MD: National Institute on Alcohol Abuse and 
Alcoholism. Retrieved from http://www4.od.nih.gov/orwh/wocEnglish2002.pdf 

Zador, P., Krawchuck, S., & Moore, B. (2000). Drinking and driving trips, stops by police, and 
arrests: Analyses of the 1995 national survey of drinking and driving attitudes and 
behavior (DOT HS 809 184). Washington, DC: National Highway Traffic Safety 
Administration. 

Zambrana, R. E., Cornelius, L. J., Boykin, S. S., & Lopez, D. S. (2004). Latinas and HIV/AIDS 
risk factors: implications for harm reduction strategies. American Journal of Public 
Health, 94, 1152-1158. 

Zane, N., & Mak, W. (2002). Major approaches to the measurement of acculturation among 
ethnic minority populations: A content analysis and an alternative empirical strategy. In 
K. Chum, Balls Organista, P., Marin, G. (Ed.), Acculturation, advances in theory, 
measurement, and applied Research (pp. 39-60). Washington, DC. 

Zeiner, A. R., Paredes, A., & Christiansen, H. D. (1979). The role of acetaldehyde in mediating 
reactivity to an acute dose of ethanol among different racial groups. Alcohol: Clinical and 
Experimental Research, 3, 11-18. 

Zemore, S. E. (2005). Re-examining whether and why acculturation relates to drinking outcomes 
in a rigorous, national survey of Latinos. Alcohol Clinical Experimental Research, 29, 
2144-2153. 

Zemore, S. E. (2007). Acculturation and alcohol among Latino adults in the United States: A 
comprehensive review. Alcoholism Clinical and Experimental Research, 31, 1968-1990. 

Zsembik, B. A., & Fennell, D. (2005). Ethnic variation in health and the determinants of health 
among Latinos. Social Science and Medicine, 61, 53-63. 

66
 

http://www4.od.nih.gov/orwh/wocEnglish2002.pdf


 

 

Special Report on Race/Ethnicty and Impaired Driving 

67 



 

 

 

Special Report on Race/Ethnicty and Impaired Driving 

68 





DOT HS 811 336
December 2010



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




