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Framing Ethnic Variations in Alcohol Outcomes from Biological
Pathways to Neighborhood Context
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Karriker-Jaffe, Britain A. Mills, Susan E. Luczak, Raul Caetano, and Judith A. Arroyo
Virginia Commonwealth University School of Social Work, Richmond, VA (KGC); University of
Texas School of Public Health, Dallas Regional Campus (BAM, RC); Howard University School of
Medicine, Washington, DC (DMS); University of California, San Diego, Department of Psychiatry
(TLW, SEL); University of Connecticut School of Medicine, Farmington, CT (JC); Alcohol
Research Group, Emeryville, CA (KJK); and National Institute on Alcohol Abuse and Alcoholism,
Bethesda, MD (JAA)

Abstract
Health disparities research seeks to eliminate disproportionate negative health outcomes
experienced in some racial/ethnic minority groups. This brief review presents findings on factors
associated with drinking and alcohol-related problems in racial/ethnic groups. Those discussed
are: 1) biological pathways to alcohol problems, 2) gene by stress interactions, 3) neighborhood
disadvantage, stress, and access to alcohol, and 4) drinking cultures and contexts. These factors
and their interrelationships are complex, requiring a multi-level perspective. The use of
interdisciplinary teams and an epigenetic focus are suggested to move the research forward. The
application of multi-level research to policy, prevention, and intervention programs may help
prioritize combinations of the most promising intervention targets.
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Epidemiological studies show variations across and within the U.S. in drinking patterns,
alcohol use disorders (AUDs), and associated negative consequences (Chartier and Caetano,
2010), including for the four largest racial/ethnic groups in the U.S. (Whites, Blacks,
Hispanics, and Asians). Whites have a greater risk for AUDs relative to other racial/ethnic
groups. Compared to Whites, high rates of heavy drinking are reported for Hispanic drinkers
and lower rates for Asian drinkers, although subgroup differences are evident. Compared to
Whites and Asians, Hispanics and Blacks are disproportionately disadvantaged by health
and social problems from drinking.

This brief review aims to provide a multi-level perspective (see Figure 1) on the factors that
may affect within racial/ethnic group drinking behaviors as well as differences between
groups in drinking and alcohol-related problems. It serves to illustrate areas in which more
complex research on racial/ethnic variations in drinking and alcohol-related problems is
needed. The following factors are highlighted based on a symposium at the 2012 scientific
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meeting of the Research Society on Alcoholism: 1) biological pathways to alcohol problems,
2) gene by stress interactions, 3) neighborhood disadvantage, stress, and access to alcohol,
and 4) drinking cultures and contexts.

Racial/ethnic groups in this review may be alternately referred to as White or European
American, Black or African American, Hispanic or Latino, and Asian or Asian American.
The use of race/ethnicity categories oversimplifies the diversity of people and the difference
in drinking patterns observed within these groups, but nevertheless helps to identify high-
risk groups. Conceptual models for health disparities point to the importance of factors from
biology to macro social conditions in understanding disparities in disease burden (Warnecke
et al., 2008). Understanding the complex determinants of alcohol outcomes for racial/ethnic
minority groups will enable researchers to develop better, more targeted interventions to
reduce and ultimately eliminate disparities in alcohol-related outcomes.

ETHNIC VARIATIONS IN BIOLOGICAL PATHWAYS TO ALCOHOL
PROBLEMS

Epidemiological studies in the U.S. indicate Asians have lower rates of AUDs than Whites,
Blacks, and Hispanics (Hasin et al., 2007). However, when Asians are disaggregated, there
are substantial subgroup differences in rates of AUDs both across and within national groups
(Helzer et al., 1990, Luczak et al., 2004). These differences are hypothesized to result from
variations in both genetic and environmental risk and protective factors. We review genetic
factors that are known to vary in their prevalence across ethnic groups (particularly Asian
subgroups), and then examine additional risk and protective factors that may add to and/or
interact with genetic determinants to contribute to differences in AUD prevalence across
ethnic groups.

The genes with the strongest association with alcohol dependence are those involved in
alcohol metabolism, specifically alcohol and aldehyde dehydrogenase genes ADH1B and
ALDH2 (see Hurley and Edenberg, 2012). Two ADH1B variant alleles, ADH1B*2 and
ADH1B*3, encode for enzymes that increase the rate of metabolism of alcohol into
acetaldehyde. The variant ALDH2*2 allele encodes enzymes that decease the rate of
conversion of acetaldehyde into acetate. All three of these variant alleles theoretically
increase the concentration of acetaldehyde during alcohol metabolism, resulting in
heightened reactions to alcohol, e.g., flushing response in some people, which are
hypothesized to reduce the likelihood of heavy drinking and the development of AUDs
(Wall, 2005).

ADH1B*2 is well established as a protective factor against AUDs in Asians (Luczak et al.,
2006) and more recent large-scale studies and meta-analyses indicate a similar protective
effect in Europeans (Hurley and Edenberg, 2012). ADH1B*2 is found in 80–95% of
northeast Asians, 50% of Ashkenazi Jews, but less than 10% of western Europeans.
ADH1B*3 is found primarily in individuals of Western African descent (15–30%), and in
low prevalence in Native-Americans (6%), with protective effects in both samples (Wall et
al., 2003, Hurley and Edenberg, 2012).

The strongest genetic association with AUDs has been reported for ALDH2*2 allele (Hurley
and Edenberg, 2012). ALDH2*2 is found almost exclusively in Asians, with rates being 30–
50% for Chinese, Koreans, and Japanese (Eng et al., 2007). A meta-analysis found
possessing one ALDH2*2 allele related to a four-to-five-fold reduction in alcohol
dependence, and two ALDH2*2 alleles with an eight-to-nine-fold reduction (Luczak et al.,
2006). Protection against AUDs afforded by ALDH2*2 is strong, but the strength of this
association appears to be modified by other variables. Because of the large protective effect
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of ALDH2*2 and the high prevalence of this allele in northeast Asians, it is possible to
examine how this gene operates in conjunction with other risk and protective factors for
AUDs (e.g., drinking culture, gender roles, antisocial behavior) both within and between
Asian subgroups.

The first demonstration of an interaction of ALDH2*2 was reported by Higuchi and
colleagues (1994) in Japan. They found rates of Japanese with ALDH2*2 in alcohol
treatment increased from 3% in 1979, to 8% in 1986, to 13% in 1992. During this time, per
capita alcohol use in Japan also increased. This suggests that increased prevalence of alcohol
use and social pressure to drink reduced the effect of ALDH2*2 on drinking behavior over
time.

Studies in Asia and the U.S. have consistently found higher rates of alcohol dependence in
individuals of South Korean heritage compared with Taiwanese and Chinese heritage
(Helzer et al., 1990, Luczak et al., 2004). Different rates of alcohol dependence between
Koreans and Chinese are partly explained by ALDH2*2 prevalence, with approximately
30% of Koreans and up to 50% of Chinese possessing ALDH2*2 (Eng et al., 2007), but data
also suggest the strength of the ALDH2*2 effect may differ across these groups (Luczak et
al., 2004, 2006). Furthermore, the prevalence of AUDs, appears to be decreasing in the
country of South Korea and increasing in China (Cochrane et al., 2003, Hahm and Cho,
2005, Helzer et al., 1990). It has been suggested that the AUD patterns in South Korea and
China have become more similar to those in the U.S. over the past 20 years, and these
changes have been attributed to shifts in sociocultural influences and westernization. For
example, as the social pressures against drinking are relaxed for Asian women (Cochrane et
al., 2003, Hahm and Cho, 2005), the genetic contribution of ALDH2*2 to women’s
development of AUDs may also change. Gender differences in AUDs are particularly
pronounced in many Asian national groups, despite similar prevalence of ALDH2*2 across
gender. However, the male-to-female ratio of AUDs has decreased in recent decades both in
South Korea and in China (Hahm and Cho, 2005, Cochrane et al., 2003, Helzer et al., 1990).

The protection of ALDH2*2 against AUDs may also be modified by within-person risk
factors. Conduct disorder and antisocial personality disorder, which are consistently
associated with AUDs, are found in higher prevalence in Korean ethnic groups compared
with Taiwanese and Chinese ethnic groups (Hwu et al., 1989, Lee et al., 1990, Luczak et al.,
2004). In a study examining ALDH2*2 and conduct disorder as explanatory variables for
ethnic group differences in alcohol dependence prevalence, more Chinese Americans (52%)
possessed an ALDH2*2 allele than Korean Americans (34%) (Luczak et al., 2004). Korean
Americans had a higher rate of conduct disorder (15%) than European (9%) and Chinese
(6%) Americans. Chinese Americans had a significantly lower rate of alcohol dependence
(5%) than Korean (13%) and European (17%) Americans. The relationship of race/ethnicity
to alcohol dependence was mediated by ALDH2 gene status and conduct disorder in an
additive manner, indicating both ALDH2*2 and conduct disorder account for some the
variability in rates of alcohol dependence among Korean, Chinese, and European
Americans.

In summary, alcohol metabolizing genes variations are strongly associated with AUDs.
These genetic factors interact and combine with social and individual factors to contribute to
the different rates of AUDs found among racial/ethnic groups as illustrated here for Asians.
Additional research is needed to examine these interrelationships across other racial/ethnic
groups. This review further highlights the importance of disaggregating ethnic subgroups
when studying the etiology of AUDs.
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GENE X STRESS INTERACTION AND ALCOHOL CONSUMPTION
Studies examining gene by stress interactions and drinking may further inform research on
racial/ethnic differences in alcohol outcomes. Two longstanding themes in alcohol research
are the role of genetic variation and stress which has been associated with maladaptive
alcohol use and relapse. While some genetic variants such as ALDH2*2 directly influence
alcohol effects, emerging research suggests that genetic variation may also affect the risk of
AUDs by moderating the influence of the social environment, neighborhood disadvantage,
early life adversity, and recent negative life events on alcohol use. This line of research is
relevant to understanding alcohol-related health disparities, as rates of post-traumatic stress
disorder (PTSD), exposure to childhood violence, discrimination, and other adverse life
stressors vary across racial/ethnic groups, with African Americans representing a
particularly high risk group (Roberts et al., 2011). Work in this area has been informed by
research on gene x environment effects on the risk of depression and PTSD (Caspi et al.,
2010). Serotonin related genes and genes involved in mediating neuroendocrine stress
responses have received the most focus as potential moderators of behavioral stress
responses.

Individuals with lower levels of serotonin (5-HT) are thought to be at greater risk for
developing stress-related disorders such as depression. Serotonin levels have also been
linked to drinking behavior, with both animal and human studies indicating that lower levels
of serotonin stimulate alcohol consumption (Sari et al., 2011). To the extent that serotonin is
linked to both stress- and alcohol-related processes, genes that encode proteins involved in
serotonin signaling represent potential genetic moderators of stress related drinking.

A widely studied candidate, SLC6A4, encodes the serotonin transporter protein (5-HTT) that
regulates the magnitude and duration of serotonergic signaling. A tandem repeat
polymorphism in the promoter region of the gene (5-HTTLPR) results in long (L) or short
(S) alleles, the latter of which is associated with a reduction in 5-HTT mRNA and protein
and a reduced functional coupling of the amygdala and medial prefrontal cortical areas that
moderate amygdala activation. Research indicates that carriers of the S allele show stronger
associations between depressive symptoms and both early life as well as more recent
interpersonal, work, or medical stressors (reviewed in Caspi et al., 2010). In parallel with
results related to depression are findings indicating that associations between life stress and
drinking may also be moderated by 5-HTTLPR genotype. Researchers have found stronger
associations between past year negative life events and drinking among S allele carriers,
compared to L allele homozygotes, in both European American (Covault et al., 2007) and
African American (Kranzler et al., 2012) college students. A growing body of work suggests
that S allele carriers, while more sensitive to stress, may also be more responsive to
treatment interventions to reduce impacts of environmental stressors (Brody et al., 2009).

Dysregulation of neuroendocrine stress response systems also is thought to be a risk factor
for alcohol dependence and relapse during recovery (Sinha et al., 2011). Genes encoding
proteins involved in regulation of neuroendocrine stress-response systems are natural
candidates for gene x stress interactions and alcohol use. Studies examining the relationship
of genetic variation in stress-response candidate genes to drinking and AUDs in multiple
racial/ethnic groups and their interaction with specific types of stress are needed.
Polymorphisms in genes involved in the activation and feedback regulation of the
hypothalamic pituitary adrenal (HPA) axis (a major component of the neuroendocrine
system) have been associated with stress-associated phenotypes including alcohol use. The
corticotrophin releasing hormone receptor 1 (CRHR1) has a central role in HPA activation,
and polymorphisms associated with the CRHR1 gene region have been reported to moderate
associations between early life adversity and later alcohol use or depression in some but not
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all samples. In one large sample, interaction of CRHR1 gene variants and adverse childhood
experiences on depression were only seen in African American women and not in European
Americans or African American men (Kranzler et al., 2011). Interaction effects were
strongest for childhood exposure to violent crime, followed by sexual or physical abuse.

The glucocorticoid receptor (GR) co-chaperone protein, FKBP5, which dampens GR
response to cortisol, is being increasingly studied as a candidate for moderating stress-
related outcomes. Polymorphisms in the FKBP5 gene have been associated with depression
and PTSD in the setting of early life adversity (Binder, 2009), which may be more evident
among alcohol involved African Americans compared with European Americans (Xie et al.,
2010). Finally, a growing body of literature highlights polymorphisms in the gene encoding
neuropeptide Y (NPY) as moderators of the neuroendocrine and behavioral responses to
stress. NPY promoter polymorphisms in non-human primates are associated with lower
levels of NPY protein in the amygdala and with higher arousal in response to acute stress
and stress-reactive alcohol consumption (Lindell et al., 2010). In humans, lower expressing
NPY genotypes are associated with increased amygdala and hippocampus activation to
threat-related stimuli (Zhou et al., 2008) and cortisol response to a laboratory stressor in
participants with a history of childhood adversity.

It will be important to examine the effects of polymorphisms in serotonin and stress
response system candidate genes in conjunction with distal and recent adverse life stressors
on drinking in multiple racial/ethnic populations. Results to date suggest that the effects of
genetic variation in these genes on depression, PTSD, or drinking are only evident in the
setting of environmental stress/adversity. Genetic effects strengthen with an increasing
number of stressful events. Coping-related drinking motives (Cooper et al., 2008), the
frequency of risk polymorphisms, and the types of environmental, social, and family
stressors all appear to vary by racial/ethnic background.

NEIGHBORHOOD DISADVANTAGE, STRESS, AND ACCESS TO ALCOHOL
In addition to biological factors, risk factors in the macro environment vary widely across
race/ethnicity in the U.S. Residential patterns depend on factors including choice, economic
stratification, and segregation. As a result, African Americans, Hispanics, and Native
Americans are significantly more likely than Whites to live in socioeconomically
disadvantaged areas characterized by low incomes, low levels of education, unemployment,
and working-class jobs. Residence in disadvantaged areas is often associated with increased
substance use, even after adjusting for individual-level characteristics that influence
neighborhood selection (Karriker-Jaffe, 2011). This association between area-level
disadvantage and substance use emerges most robustly in the U.S. compared to other
countries and appears strongest for heavy rather than light or moderate alcohol use, although
results vary considerably across studies (Karriker-Jaffe, 2011).

Effects of neighborhood disadvantage on alcohol use and alcohol problems vary by race/
ethnicity, with stronger effects for African Americans than Whites or Hispanics (Jones-
Webb et al., 1997, Karriker-Jaffe et al., 2012). In a U.S. national sample of adult men, there
were increased alcohol problems for African American (versus White) men in impoverished
neighborhoods, with no differences between men in more affluent areas (Jones-Webb et al.,
1997). Similarly, a U.S. national study of adult men and women showed differential impacts
of neighborhood disadvantage for African Americans and Hispanics compared to Whites.
Neighborhood disadvantage decreased heavy drinking by White drinkers, but increased
heavy drinking by African American drinkers (and somewhat increased heavy drinking by
Hispanic drinkers) (Karriker-Jaffe et al., 2012). Neighborhood disadvantage also increased
negative alcohol-related consequences for African American men and White women, but not
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for White men, African American women, or Hispanics. Hispanics in the U.S. are more
likely to live in disadvantaged neighborhoods with a high density of Hispanics, and these
ethnic enclaves may decrease their risk of AUDs (Molina et al., 2012). Thus, while
neighborhood context contributes to the patterning of alcohol outcomes by race/ethnicity,
effects may be more nuanced for Hispanics.

Possible mechanisms by which neighborhood disadvantage increases racial/ethnic
disparities in adverse alcohol use outcomes have been explored, as these neighborhoods
pose many risks that may increase substance use. First, neighborhood disadvantage can
increase residents’ stress, perhaps due to associations of disadvantage with crime and
disorder, which may prompt some to drink heavily. Studies examining this neighborhood
stress hypothesis are rare, but studies of individual-level disadvantage, distress, and drinking
(Brown and Richman, 2012) and of neighborhood-level disadvantage, stress, and smoking
by African Americans (Kendzor et al., 2009) suggest stress is one pathway through which
neighborhood disadvantage may affect alcohol use and problems. Furthermore, differential
vulnerability of some African Americans and other racial/ethnic minority group members to
stress may result from compounding forms and prolonged exposure to disadvantage. A
longitudinal study of young adults demonstrated effects of acute exposure to neighborhood
poverty on heavy alcohol use accompanied by an additional effect of cumulative exposure to
neighborhood poverty over 20 years (Cerda et al., 2010).

Second, disadvantaged neighborhoods suffer from proliferation of alcohol outlets including
bars and liquor stores. Greater availability of alcohol is associated with increased alcohol
use (Bryden et al., 2012) and a variety of alcohol-related problems (Theall et al., 2009).
African Americans differentially may be at-risk for problems such as injury or liver
problems in areas with higher densities of off-premise alcohol outlets (Theall et al., 2009).
One study of northern California found bars with primarily African American patrons served
larger spirits-based drinks than those with primarily White patrons or a more racially-diverse
clientele (Kerr et al., 2008), perhaps further contributing to disparities in alcohol-related
problems associated with increased alcohol outlet density for African Americans.
Disadvantaged neighborhoods also evidence a lack of social control on deviant behaviors,
which may promote permissive norms around heavy alcohol use and drunkenness,
particularly in the context of easy access to alcohol.

In addition to overall alcohol outlet density, promotion of high-alcohol content beverages
also may contribute to disparities in alcohol problems. Neighborhoods with a high density of
African Americans, often some of the most socioeconomically disadvantaged, are targeted
for marketing of high-alcohol content beverages, including malt liquor and distilled spirits
(McKee et al., 2011). Drinking high-alcohol content beverages can lead to increased
alcohol-related problems. In the U.S., African Americans are some of the largest consumers
of malt liquor products (Bluthenthal et al., 2005). In disadvantaged neighborhoods, the
combination of stress and permissive norms, with pervasive marketing of and easy access to
alcohol, produces high-risk consumption patterns that are likely contributors to disparities in
alcohol problems.

As most research on neighborhood effects on alcohol outcomes has been cross-sectional, it
is important to note that effects may be partly due to social migration. That is, people who
drink heavily also are more likely to move to disadvantaged areas over time (Buu et al.,
2007). This downward social mobility (neighborhood selection effect) is likely to happen in
addition to effects on alcohol problems caused by residence in disadvantaged neighborhoods
(neighborhood causal effect).
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DRINKING CULTURE AND CONTEXTS
Some geographic regions represent a microcosm, where unique configurations of individual
and environmental risk and protective factors influence racial/ethnic vulnerability to alcohol
problems in ways that are not seen elsewhere. The U.S.-Mexico border is one such area. In
other U.S. regions, variations in drinking norms, religion, socioeconomic status, and alcohol
control policies may have differential influences on residents’ drinking behaviors. There are
more than seven million residents of the U.S.-Mexico border region at elevated risk for
problematic alcohol use. Border residents are younger, undereducated, and more likely to
live in poverty than residents of other areas of the U.S. The border population is also
predominately Mexican American, a group that reports higher levels of alcohol use and
alcohol problems than most other Hispanic national groups (Caetano and Mills, 2011).
These characteristics represent known individual risk factors for alcohol use and alcohol-
related problems. Although residence in high Hispanic-density neighborhoods is an
environmental factor that reduces the risk for AUDs among Hispanics (Molina et al., 2012),
a plethora of other environmental risk factors in the border region, spanning national alcohol
policy to common local drinking contexts, appear to mitigate this protective effect.

For example, Mexico’s lower legal drinking age of 18 makes it attractive to younger U.S.
residents who can consume relatively inexpensive alcohol there legally (Lange et al., 2002).
Lax controls over public intoxication and rowdy behavior promote risky drinking behavior,
and marketing tactics of bars specifically target younger patrons and their distinct patterns of
intermittent, heavy drinking (Lange and Voas, 2000). Drinking in bars is associated with
increased alcohol consumption and alcohol-related problems such as fights, driving under
the influence (DUI), and sexual victimization of women (e.g., Gruenewald et al., 1999).
Furthermore, alcohol-related aggression is more likely in bars frequented by younger people
and by groups of males, two common characteristics of border residents who cross the
border to drink. Aggressive behavior also is more likely with crowding or permissive
behavioral expectations regarding intoxication (for a review of these findings, see Graham et
al., 2006), both of which are common contextual characteristics of border drinking locations.

Expectations of elevated risk among younger and Mexican American border residents have
been empirically confirmed. For example, on the California-Mexico border, roughly half of
all 18–20 year olds crossed the border to drink in Tijuana bars in the past year, and
Hispanics were significantly more likely to do so (64%) than other ethnic groups (Lange et
al., 2002). Similarly, over 25% of Hispanic youth returning from an evening on the Mexico
side of the border had a BAC exceeding .08 (Lange and Voas, 2000). In comparing
representative samples of Mexican Americans along the border and in other areas of the
U.S., border residence predicts increased alcohol use and problems (Wallisch and Spence,
2006), and recent findings suggest the effects are strongest among young adults (Caetano et
al., 2012, Caetano et al., in press).

The findings reviewed above demonstrate elevated risk for alcohol problems on the border
and suggest that a specific environmental context – drinking at bars – may play a
particularly important role. Recent studies are providing insights into how this factor may be
contributing to this disparity. First, it does not appear to reflect direct attempts to take
advantage of Mexico’s lower legal drinking age or cheaper alcohol, as the number of current
drinking Mexican Americans who cross into Mexico to drink alcohol (36% annually) does
not fully account for the elevated risk observed in this population (Caetano et al., 2013).
Moreover, it does not appear to reflect regional variation in known cultural or social-
cognitive antecedent correlates of drinking behavior. For example, the disparity remains
after adjusting for regional differences in religious preference (Caetano et al., 2012) and
alcohol-related attitudes, beliefs, norms, and motives. These factors, which are important to
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acculturation-related increases in drinking among Hispanics generally (Zemore, 2007), are
largely comparable between Mexican Americans in border and non-border locations. In
contrast, patterns of bar attendance appear to uniquely explain the disparity (Mills et al.,
2012).

By creating opportunities for younger border residents to drink that are not typically present
in other geographic areas, bars on either side of the border appear to reflect a strong
environmental influence on regional alcohol use. Studies to map the distribution of alcohol
outlets on the border will help to clarify these effects.

CONCLUSIONS
This review presents some of the factors associated with racial/ethnic group drinking
behaviors and that influence racial/ethnic group differences in drinking and alcohol-related
problems. Specific illustrations in this review consider research in Asian Americans and in
Hispanics living on and off the border, and research across African Americans and Whites
related to stress and drinking, as well as across Hispanics in relation to neighborhood
effects. It responds to the National Institute on Alcohol Abuse and Alcoholism’s (2010)
Strategic Plan to Address Health Disparities, which calls for research aimed at reducing
health disparities for alcohol in racial/ethnic minority groups. A more comprehensive review
could detail other factors associated with racial/ethnic drinking behaviors and consequences,
including levels of acculturation and motives for drinking (e.g., to cope), and other racial/
ethnic groups (e.g., Native Americans) or the heterogeneity within and between groups in
countries of origin and in drinking customs and norms.

Factors associated with alcohol use and problems require a multi-level perspective; those
reviewed here and presented in Figure 1 ranged from biological pathways (e.g., alcohol
metabolism and the serotonin system) to individual factors like age and antisocial behavior,
the social context (e.g., drinking norms and exposure to stressors), and physical context in
relation to access to alcohol and drinking in bars. The relationships between these factors in
predicting drinking in racial/ethnic groups are complex. For example, biological factors
(e.g., ALDH2*2) act together with individual and social factors to affect AUDs in Asians.
Several mechanisms including increased stress and the marketing of high alcohol-content
beverages are hypothesized to link neighborhood disadvantage to drinking and alcohol
consequences, which may be associated with greater consequences for African Americans.
An accumulation of multiple risk factors in the U.S.-Mexico border region may compound
vulnerability for problematic alcohol use.

We suggest that this level of complexity requires an interdisciplinary research approach. The
researchers involved in this review are from biological, clinical, behavioral, psychosocial,
and population science backgrounds. Models for these types of collaborations, including in
health disparities and cancer research, exist within the National Institutes of Health
(Warnecke et al., 2008). Building new collaborations and interdisciplinary teams is a
potential next step for moving this area of research forward. Interdisciplinary research is
relevant to the study of gene by environment interactions, as the associations of biological
mechanisms with individual, family, community, and cultural factors are often considered.
Studies of gene x neighborhood effects on drinking could be one example. Neighborhood
residence is often cited as an explanation for racial/ethnic group differences in health, and
twin studies report larger effects for genetic factors on alcohol consumption with an urban
versus rural residency and in communities with younger residents and greater migration
(e.g., Dick et al., 2001).
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The ultimate goal for alcohol health disparities research is to eliminate the disproportionate
consequences from drinking experienced in some racial/ethnic minority groups. These
findings may offer preliminary implications for policies or prevention and intervention
programs. To our knowledge, however, this is a first effort at bringing together research on
biological, individual, and social factors, including the macro and micro environment,
associated with alcohol outcomes in U.S. racial/ethnic groups. This review offers a starting
point, but additional research including prospective studies is clearly needed. Epigenetics is
one area for increased focus in health disparities research. Epigenetics involves changes in
chromatin structure (associated with environmental cues, e.g., in utero alcohol exposure,
chronic alcohol use, and high blood alcohol levels) that affect gene expression via DNA
methylation and/or histone modifications without changing the underlying DNA sequence
(Kobor and Weinberg, 2011). The relationship of epigenetic mechanisms to fetal alcohol
spectrum disorder and alcoholic liver disease – two alcohol-related diseases observed at
higher rates in Blacks and Hispanics, respectively, compared with Whites – are being
considered (for review see Kobor and Weinberg, 2011, Mandrekar, 2011).

Furthermore, the investigation of gene by stress interaction and alcohol consumption could
have implications for the development of both personalized and community-level prevention
and intervention programs to reduce AUDs (Brody et al., 2009), thereby translating gene-
environment interaction knowledge into practice. A better understanding of individual and
social risk and protective factors provides important information about who is most
vulnerable to adverse alcohol consequences and helps improve prevention and intervention
efforts targeted to a specific racial/ethnic group (e.g., African Americans) or a subgroup
within an ethnicity (e.g., Korean Americans and Mexican Americans). Risk and protective
factors for alcohol-related problems include the macro-environment and physical context.
Modifiable risk factors at the macro-level include bar attendance for younger drinkers and
the spatial density of alcohol outlets in a geographic region. Preventive interventions can
also be targeted to racial/ethnic minority group members residing in disadvantaged areas,
and economic development policy and alcohol control efforts may need to be more closely
linked to help eliminate disparities in alcohol problems. While these strategies are feasible,
they do not fully account for the complex interrelationships between factors at different
levels, from biological to physical context. More research is needed to prioritize
combinations of multi-level targets with the most promise to address health disparities in
racial/ethnic minority groups.
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Figure 1.
Factors associated with racial/ethnic disparities in drinking and alcohol outcomes
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