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RESEARCH ARTICLE Open Access

A retrospective analysis of ethnic and
gender differences in alcohol consumption
among emergency department patients: a
cross-sectional study
Shahram Lotfipour1*, Victor Cisneros1, Uzor C. Ogbu1, Christopher Eric McCoy1, Cristobal Barrios2,
Craig L. Anderson1, Wirachin Hoonpongsimanont1, Kristin Alix1 and Bharath Chakravarthy1

Abstract

Background: Previous studies of alcohol use have recognized several trends in consumption patterns among
gender and age yet few have examined ethnic differences. This study examines the intra- and inter-ethnic differences
in alcohol consumption among a population of patients seen in the emergency department.

Methods: This is a cross-sectional study conducted in the emergency department in a large urban setting. Information
on drinking behavior and ethnicity was collected using the Computerized Alcohol Screening and Brief Intervention
(CASI) tool. We explored differences in drinking patterns using a multivariate multinomial logistic regression model.

Results: We analyzed the drinking habits of 2,444 patients surveyed between November 2012 and May 2014. The
results indicate that when compared to non-Hispanic whites, Asians have the lowest odds of drinking within normal
limits or excessively, followed by other Latinos, and Mexicans. Age and gender consistently showed statistically
significant associations with alcohol-use. The odds of drinking within normal limits or excessively are inversely
associated with age and were lower among females. The predicted probabilities show a marked gender-specific
difference in alcohol use both between and within ethnic/racial groups. They also highlight an age-related
convergence in alcohol use between men and women within ethnic groups.

Discussion: The results of this study show intra-racial/ethnic variability associated with sex and education. The
highlighted differences within and between ethnic groups reinforce the need to use refined categories when
examining alcohol use among minorities.

Conclusion: The results of this study confirm some alcohol consumption trends among ethnic minorities observed in
literature. It provides empirical evidence of the marked gender differences and highlights an age-related convergence
for gender-specific alcohol use. Health-care personnel should be aware of these differences when screening and
counseling.
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Background
Alcohol is the world’s largest risk factor for premature
mortality, disability, and loss of health, and results in 2.5
million deaths every year [1]. In the United States, exces-
sive alcohol use is one of the leading causes of pre-
ventable death, chronic disease and injury, causing a
wide range of health and social problems [2]. In
2006, the cost of excessive alcohol consumption, in-
cluding health care and lost productivity, was estimated at
$223.5 billion [3]. Alcohol-related injuries are particularly
evident in patients presenting in the emergency de-
partment (ED) and trauma centers. It has been esti-
mated that about 10–18% of injured patients in the
ED are alcohol-related cases [4]. The range and
multitude of alcohol-related injuries seen in EDs and
trauma centers makes this an ideal setting for early
intervention among patients suffering short-term ef-
fects of alcohol, and referral to treatment for patients
with long-term alcohol use [5–10].
Studies of alcohol use and alcohol-related injuries have

identified several gender and age-related trends in con-
sumption patterns [6, 7]. Men and older adults are also
more likely to report higher rates of alcohol consump-
tion. Alcohol-related injuries are more likely to occur in
males and young adults when compared to females and
older adults. A smaller set of studies have examined the
trends associated with ethnic differences in drinking. In
1984, the National Alcohol Survey was one of the first
studies that incorporated ethnic minorities and found
greater risk of alcohol use disorders among Whites and
Native Americans, and greater consequences for Native
American, Hispanics, and Blacks [11]. Subsequently
studies have identified ethnic-related differences in alcohol
consumption and an outsized increased risk of alcohol-
related injury or morbidity among Native American,
Blacks, and Hispanics [12]. Caetano and colleagues have
highlighted that gaps in our literature and the need for
further research concerning alcohol behavior among
ethnicities, specifically the age and gender among the
Hispanic population [13]. This has underscored the
need to examine and highlight variations in the risk
of excessive alcohol consumption between and within
ethnic and racial groups [11–16]. The ED has been
identified as an ideal setting for alcohol use screening
and screening and brief intervention is associated
with a reduction in risky alcohol consumption-related
behavior [17, 18].
This study aims to describe variability in drinking pat-

terns across and within ethnic groups among patients
seen at a level I trauma center in a large urban setting.
Using the Computerized Alcohol Screening and Brief
Intervention (CASI) tool, we collected sociodemographic
and alcohol consumption data from patients seen in the
ED. We hypothesize that there will be significant

variation in ethnic/racial-, age-, and gender-specific
drinking patterns.

Methods
This is a cross-sectional study conducted in the univer-
sity tertiary care ED. The ED is a located in a large
urban setting and provides services to inhabitants of the
surrounding areas. It is the only level I trauma center in
Orange County and handles nearly 40,000 patient visits
annually. The Institutional Review Board of the University
of California, Irvine, approved this study.

Study population
We recruited emergency department patients visiting a
level I trauma center to participate in this study. Patients
were eligible for inclusion in the study if they were i)
adults age 18 and over; ii) medically stable; iii) not in
custody or on a psychiatric hold; iv) not suspected of
being intoxicated; v) English- or Spanish-speaking.
The race and ethnicity questions were implemented
in CASI in November 2012. This analysis includes pa-
tients screened between November 2012 and May
2014. Patient screening occurred between 8 am and
midnight, Monday through Sunday because of the
availability of research assistants.

Alcohol use screening in the emergency department
Patients were approached by trained research assistants
to screen on a touchscreen tablet (Motion Computing®
by Xplore) using the interactive Computerized Alcohol
Screening and brief Intervention (CASI) program. CASI
was developed by the Center for Trauma and Injury Pre-
vention Research, University of California Irvine Health
Affairs, and has successfully been used to identify and
intervene with drinkers in the ED setting [6, 19]. It is
available in English and Spanish and is based on the
Alcohol Use Disorders Identification Test (AUDIT)
[20, 21]. The program collects demographic informa-
tion responds dynamically to the respondents’ answers
about the frequency and nature of their drinking.
Data collected include age, gender, preferred language
(English or Spanish), level of education, frequency of
alcohol consumption, amount of alcohol consumed,
drinking patterns, self-control and guilty feelings, and
impact of drinking on daily life.

Classification of alcohol use
The classification of alcohol consumption is based on
the World Health Organization’s Alcohol Use Disorder
Identification Test (AUDIT) used by the National Institute
for Alcohol Abuse and Alcoholism (NIAAA) [21]. Four
types of drinkers are identified: i) non-drinker, ii) drinker
within recommended limits, iii) at-risk drinker, and iv)
likely dependent drinker. At-risk patients are those with
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an AUDIT score of between 8 and 19, likely dependent-
drinkers have an AUDIT score of 20 or higher.

Race and ethnicity
CASI includes two questions used to identify the race
and ethnicity of our respondents. We adopted these
questions from the 2010 United States Census [22].
The first question identifies whether a respondent is
of Hispanic, Latino, or Spanish origin with those who
answer yes able to specify whether they are Mexican,
Mexican American, or Chicano; Puerto Rican; Cuban;
Salvadoran; Guatemalan; Another Hispanic Latino, or
Spanish origin. The second question allowed respondents
to mark one or more of the following options: White;
Black, African American; American Indian, Alaska Native;
Asian Indian; Japanese; Native Hawaiian; Chinese; Korean;
Guamanian or Chamorro; Filipino; Vietnamese; Samoan;
Other Asian; Other Pacific Islander; or to specify an-
other race. We integrated the answers to these two
questions to classify our respondents as (i) Non-Hispanic
White; (ii) Mexican; (iii) Other Latino; (iv) Asian; and (v)
Non-Hispanic Other.

Data analysis
In our analysis, we used age as a categorical variable with
the following categories, 18–20; 21–24; 25–29; 30–39;
40–49; 50–64; 65 and older. The 25–29 group (the highest
RRR for drinking within recommended limits) was the ref-
erence category. We included three categories for level of
education: Less than High school; High school/Some
College; Associate Degree/4-year college degree/Ad-
vanced Degree (MD, PhD, DSC etc.). High school/Some
College (the largest group) was designated the reference
group. Race was divided into five categories as defined
above. Non-Hispanic white was designated the refer-
ence group. For alcohol use, due to small numbers in
the likely dependent group, we combined the last two
categories (at-risk and likely dependent) creating three
categories of alcohol use: (i) non-drinker; (ii) drinks
within recommended limits; (iii) drinks excessively. We
used non-drinkers as the reference group.
We tested for crude differences in drinking patterns

using the chi-squared rest for independence, Kruskal-
Wallis test for ordinal variables, and analysis of vari-
ance for continuous variables. When the variation
among groups was significant, comparisons between in-
dividual groups were assessed using the Sidak multiple-
comparison test. We explored differences in drinking
patterns using a multivariate multinomial logistic re-
gression model. Our baseline model only included eth-
nicity as an independent variable. Our final model
included ethnicity, age, gender, and level of education.
We also tested for interactions between race/ethnicity
and level of education, and race/ethnicity and gender.

The results are expressed as a Relative Risk Ratio (RRR)
and predicted probabilities.

Results
Our study population included 2,444 patients screened
using CASI (approximately 4 % of all emergency
patients). A large proportion of our respondents were
between 30 and 39 (20 %) and 50–64 (20 %) years old.
The mean age was 38 years with mean ages ranging
from 34 years among Mexicans to 44 among Non-
Hispanic White patients. Almost 56 % of the patients
screened were male, and the majority of patients had
received high school or some college education (57 %).
Thirty-four percent of respondents had received an Asso-
ciate, Bachelor or advanced degree. Thirty-five percent of
our study population indicated that they did not drink. A
higher percentage of Asians than non-Hispanic Whites
did not drink (p < .00005). Thirty-three percent drank
monthly or less. Only 7 % of our respondents indicated a
drinking frequency of four to seven times per week.
Among drinkers, non-Hispanic Whites drank more fre-
quently than Mexicans (p = .01) and Asians (p < .00005).
On an average day, the mean number of drinks consumed
by our population was 3.2 with those classified as
Mexican consuming the highest (3.7) and Asians the
lowest (2.4). Mexicans reported more drinks per day
than non-Hispanic Whites (p < .0005). Binge drinking
was also more common among Mexicans than non-
Hispanic Whites (p = .0001). The characteristics and
alcohol use of the study population are presented in
detail in Table 1.
Table 2 shows the categorization of alcohol use across

racial/ethnic groups based on their AUDIT scores. Asians
had the highest proportion of non-drinkers (52 %) and the
lowest proportion of those drinking excessively (10 %).
Non-Hispanic Whites had the highest proportion of those
who drink within recommended limits (49 %) and Mex-
icans and Other Latinos had the highest proportion of
those drinking above recommended limits (25 %). Asian
respondents had the highest proportion of non-drinkers
(52 %) with other ethnic groups ranging from 32 to 36 %.
Table 3 shows the results of the multinomial logistic

regression model examining the relationship between
race/ethnicity and the modified AUDIT classification
among the study population. Non-drinkers were used as
the reference model for the analysis, thus we compared
non-drinkers and drinking within recommended limits,
and non-drinkers and drinking excessively. Age and
gender consistently showed statistically significant asso-
ciations with alcohol-use in the multinomial model. The
odds of drinking within normal limits or excessively
decrease as age increases and were lower among females
than males. Educational attainment was only significant
in the model that compared non-drinkers and those who
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drink within recommended limits. In this comparison,
the odds of drinking within normal limits increased as
the level of education increased. When comparing non-
drinkers to those who drink within recommended limits,
the odds of each of the ethnic minorities belonging to this
class decrease in comparison to non-Hispanic whites. The
most significant decrease in odds is observed among the
Asian ethnic group (RRR 0.43; 95 % CI 0.29–0.64). The

smallest decrease occurred among the Mexican ethnic
group (RRR 0.71; 95 % CI 0.56–0.90). However, when
comparing non-drinkers to excessive drinkers only the
Asian ethnic group showed a statistically significant re-
duction in the odds of being a member of that group
(RRR 0.26; 95 % CI (0.14–0.50). None of the interaction
terms (race/ethnicity and gender; race/ethnicity and level
of education) tested in each model were significant.

Table 2 Categorization of alcohol use based on AUDIT scores by race/ethnicity

Non-Hispanic White
(n = 911)

Mexican
(n = 786)

Other Latino
(n = 313)

Asian
(n = 137)

Non-Hispanic Other
(n = 297)

Total
(N = 2444)

AUDIT classification

Never drinks, n (%) 293 (32.2) 283 (36.0) 113 (36.1) 71 (51.8) 106 (35.7) 866 (35.4)

Drinks with recommended limits, n (%) 444 (48.7) 308 (39.2) 121 (38.7) 53 (38.7) 137 (46.1) 1063 (43.5)

Drinks above recommended limits, n (%) 174 (19.1) 195 (24.8) 79 (25.2) 13 (9.5) 54 (18.2) 515 (21.1)

Table 1 Background and drinking characteristics by racial/ethnic groups

Characteristic Non-Hispanic White
(n = 911)

Mexican
(n = 786)

Other Latino
(n = 313)

Asian
(n = 137)

Non-Hispanic Other
(n = 297)

Total
(N = 2444)

Age, n (%)

18–20 58 (6.4) 98 (12.5) 39 (12.5) 13 (9.5) 24 (8.1) 232 (9.5)

21–24 87 (9.6) 137 (17.4 ) 66 (21.1) 20 (14.6) 42 (14.1) 352 (14.4)

25–29 88 (9.7) 138 (12.6) 39 (12.5) 14 (10.2) 38 (12.8) 317 (13.0)

30–39 148 (16.3) 176 (22.4) 53 (16.9) 32 (23.4) 72 (24.2) 481 (19.7)

40–49 170 (18.7) 128 (16.3) 56 (17.9) 23 (16.8) 41 (13.8) 418 (17.1)

50–64 244 (26.8) 86 (10.9) 46 (14.7) 30 (21.9) 59 (19.9) 465 (19.0)

65+ 116 (12.7) 23 (2.9) 14 (4.5) 5 (3.7) 21 (7.1) 179 (7.3)

Gender, n (%)

Male 510 (56.0) 442 (56.2) 186 (59.4) 67 (48.9) 152 (51.2) 1357 (55.5)

Female 401 (44.0) 344 (43.8) 127 (40.6) 70 (51.1) 145 (48.8) 1087 (44.5)

Education

Less than high school 35 (3.8) 122 (15.5) 56 (17.9) 6 (4.4) 8 (2.7) 227 (9.3)

High School/Some College 470 (51.6) 532 (67.7) 167 (53.4) 65 (47.5) 163 (54.9) 1397 (57.2)

AA/4 year/Advanced Degree 406 (44.6) 132 (16.8) 90 (28.8) 66 (48.2) 126 (42.4) 820 (33.6)

Frequency of drinking

Never 293 (32.2) 283 (36.0) 113 (36.1) 71 (51.8) 106 (35.7) 866 (35.4)

Monthly or less 279 (30.6) 263 (33.5) 108 (34.5) 44 (32.1) 105 (35.4) 799 (32.7)

1 to 3 times/week 245 (26.9) 203 (25.8) 74 (23.6) 20 (14.6) 63 (21.2) 605 (24.8)

4 to 7 times per week 94 (10.3) 37 (4.7) 18 (5.8) 2 (1.5) 23 (7.7) 174 (7.1)

Drinking history

Average number of drinks on a given
day, mean (SD)

2.9 (2.5) 3.7 (2.8) 3.5 (2.5) 2.4 (2.0) 2.7 (2.2) 3.2 (2.6)

Maximum number of drinks on any
occasion in the past month, mean (SD)

5.4 (2.8) 6.4 (2.6) 6.4 (2.8) 4.9 (2.8) 5.2 (2.7) 5.8 (2.8)

Binge drinkinga (n = 618) (n = 503) (n = 200) (n = 66) (n = 191) (n = 1578)

No 336 (54.4) 208 (41.4) 89 (44.5) 42 (63.6) 110 (57.6) 785 (49.8)

Yes 282 (45.6) 295 (58.7) 111 (55.5) 24 (36.4) 81 (42.4) 793 (50.2)
aThe numbers included here are based on those who indicate that they drink
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Figures 1, 2, and 3 show the predicted probabilities of
members of each ethnic group being a non-drinker,
drinker within recommended limits, or excessive drinker
respectively, across the different age groups. The relative
rank of each ethnic group was consistent across each al-
cohol use group with non-Hispanic other and Asians

being the least likely to engage in drinking, followed by
other Latinos, Mexicans, and non-Hispanic whites in
order of increasing likelihood. The probability of being
a non-drinker increased with age with those classified
as non-Hispanic other or Asian having the highest
probabilities in all age groups. Non-Hispanic Whites

Table 3 Multinomial logistic regression analysis showing the relationship between race/ethnicity and alcohol use

RRR (95% CI)

Unadjusted Adjusted Unadjusted Adjusted

Non-Drinkers vs Drinks
within recommended limits

Non-Drinkers vs Drinks
within recommended limits

Non-Drinkers vs Drinks
above recommended limits

Non-Drinkers vs Drinks
above recommended limits

Race/Ethnicity

Non-Hispanic White 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)

Mexican 0.72 (0.58–0.89)* 0.71 (0.56–0.90)* 1.16 (0.89–1.51) 0.90 (0.68–1.21)

Other Latino 0.71 (0.53–0.95)* 0.69 (0.50–0.94)* 1.18 (0.84–1.66) 0.93 (0.65–1.34)

Asian 0.49 (0.34–0.72)* 0.43 (0.29–0.64)* 0.31 (0.17–0.57)* 0.26 (0.14–0.50)*

Non-Hispanic Other 0.85 (0.64–1.14) 0.78 (0.58–1.06) 0.86 (0.59–1.25) 0.77 (0.52–1.14)

Age, n (%)

18–20 0.50 (0.34–0.76)* 0.56 (0.35–0.89)*

21–24 0.97 (0.66–1.14) 1.13 (0.74–1.74)

25–29 1.00 (reference) 1.00 (reference)

30–39 0.63 (0.45–0.88)* 0.65 (0.44–0.98)*

40–49 0.66 (0.46–0.93)* 0.58 (0.38–0.88)*

50–64 0.43 (0.31–0.61)* 0.36 (0.24–0.55)*

65+ 0.31 (0.20–0.47)* 0.23 (0.13–0.41)*

Gender, n (%)

Male 1.00 (reference) 1.00 (reference)

Female 0.75 (0.62–0.90)* 0.38 (0.30–0.48)*

Education

Less than high school 0.56 (0.40–0.79)* 0.92 (0.63–1.32)

High School/ Some College 1.00 (reference) 1.00 (reference)

AA/4 year/Advanced Degree 1.52 (1.24–1.88)* 1.02 (0.78–1.33)

Abbreviations: RRR relative risk ratio; CI confidence interval; AA associate degree
*p value <0.05

Fig. 1 Probability of being a nondrinker across ethnic groups and age categories
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had the lowest probability of being a non-drinker in all
age groups (Fig. 1). Among those who drank within
normal limits, there was a gradual decline in the prob-
ability of belonging to this group as age increased
(Fig. 2). Those classified as Asian and non-Hispanic
other showed a slightly larger decline in the probability
as age increased. All ethnic groups showed a gradual
decline in the probability of being an excessive drinker
as age increased at approximately the same rate, with
those classified as Asian and non-Hispanic other being
the least likely to engage in excessive drinking across
all age groups (Fig. 3).
Figures 4, 5, and 6 show gender-specific differences in

the predicted probability of members of each ethnic
group belonging to each of the alcohol use categories.
Among non-drinkers, females in all ethnic groups were
less likely to drink when compared to their male coun-
terparts across all ages (Fig. 4). The general ranking pat-
tern noted above was also observed among male and
female non-drinkers. Figure 5 shows an age-related

convergence in the probability of drinking alcohol
within recommended limits. Between the ages of 18
and 20, non-Hispanic white females had the highest
probability of belonging to this group, and non-
Hispanic other the least likelihood. By age 65, Non-
Hispanic white males were the most likely to belong
to this group, and non-Hispanic other females the
least likely. Overall, young females had a higher likeli-
hood of drinking within recommended limits when
compared to their male counterparts but by age 40, a sig-
nificant reduction in intra-ethnic gender variability is ob-
served. Among excessive drinkers, there is a marked
dichotomy in the predicted probabilities of being a mem-
ber of this group (Fig. 6). At all ages, males are more likely
to engage in excessive drinking behavior than females.
There is a gradual a decline in the probability as age in-
creases with a slightly larger slope among males than
females. By age 65, the probability of engaging in exces-
sive drinking for males is similar to that of females at
age 18–20.

Fig. 2 Probability of drinking within normal limits across ethnic groups and age categories

Fig. 3 Probability of excessive drinking across ethnic groups and age categories
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Discussion
We observed ethnic, gender and age-specific differences
in the alcohol consumption patterns. Asian respondents
were consistently the least likely to engage in drinking
behavior, and non-Hispanic white respondents the most
likely. Drinking declines with age but at different rates
between males and females. The odds of alcohol con-
sumption appear to peak between the ages of 21 and 29,
plateau between 30 and 49 and declines from age 50
onwards. This is in keeping with general assumptions
and evidence about alcohol consumption during the life
course. When compared to men, women have consist-
ently lower odds of drinking either within recommended
limits or excessively and higher odds of not drinking.
Educational attainment appears to show a linear rela-
tionship with the odds of drinking within normal limits.
Among the middle-aged and the elderly who drink within
normal limits, the age-, gender, and ethnic-differences ob-
served varied significantly.

The multinomial logistic regression model shows that
when compared to non-Hispanic whites, Asians have the
lowest odds of drinking within normal limits or exces-
sively, followed by Other Latino’s, and Mexicans. This
order, non-Hispanics Whites, Mexicans, Other Latinos,
Asians, non-Hispanic Other, persisted throughout the
study. This relative ranking of the ethnic group remains
the same across the age categories, with non-Hispanic
Whites most likely to engage in drinking. The differ-
ences in the probability of drinking between the ethnic
groups narrow as behavior progresses from not-drinking
to drinking within recommended limits and excessive
drinking. The observed pattern mirrors earlier studies of
the impact of age and ethnicity on drinking behavior.
Women of any racial/ethnic group have a higher

probability of being a non-drinker than men of any ra-
cial group. This increases and persists through all age
groups. These gender differences in probabilities are
more prominent when examining the likelihood of

Fig. 4 Gender-specific probability of being a nondrinker across ethnic groups and age categories

Fig. 5 Gender-specific probability of drinking within normal limits across ethnic groups and age categories
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engaging in excessive drinking. The probability of a
men engaging in drinking is almost one and a half that
of women for each ethnic group in the early ages and
about twice that of women by age 65. While Fig. 5 dem-
onstrates an age-related convergence between males and
females, the relative ranking of the ethnic groups remains
the same, with non-Hispanic whites the most likely and
Asians the least likely. By age 65, non-Hispanic whites
(male and female) have the highest probability of drink-
ing within recommended limits, followed by Mexicans
(male and female), Other Latinos (male and female),
Asian male, non-Hispanic males, Asian females, and
non-Hispanic other females. A recent study by Wilsnack
et al. of multinational gender differences in drinking noted
similar variation in age-related declines in routine/recom-
mended and excessive drinking [23]. They and other
authors highlight the impact of sociocultural norms as
factor in determining drinking behavior. Among minor-
ities in the United States, these sociocultural factors
will be modified over time by acculturation [24]. Thus,
there are likely to be further differences between U.S.
born and foreign-born minorities. Recent studies have
noted increased alcohol use among subsequent genera-
tions of migrant women and decreased alcohol use
among migrant men because of acculturation [24, 25].
The existing literature has used education as a proxy

for socioeconomic status. Studies have primarily aimed
at examining the impact of educational attainment on
the risk of alcohol dependence [26–28]. The impact is
unclear, as some have cited a potentially moderating
effect of education while others have noted the correl-
ation between ethnicity and level of education [27, 28].
This study has insufficient numbers of respondents who
are likely dependent on alcohol to detect a significant as-
sociation with education. However, the association with
alcohol use (drinking within normal limits) appears to
be linear. The odds of using alcohol decrease among

those who completed less than high school education
when compared to those who have a high school degree
or some college. The odds increase among those who
have an associate, bachelor or other advanced degree. A
study by Satre et al. observed a similar relationship be-
tween educational attainment and binge drinking [29].
Blazer and Wu found additional gender variation in drink-
ing habits associated with educational attainment [30].

Limitations
We collected data from 8 am to midnight because of the
availability of research assistants. Patients arrive between
midnight and 8 am may have different drinking patterns.
Patients were approached for screening while they were
intoxicated, but they could be approached in their stay
later if sober.

The study relies on self-reported ethnicity and racial
classifications and drinking. Self-report for race and
ethnic is an advantage over assigned-ethnicity by health-
care personnel. We didn’t assess acculturation, and this
may influence drinking as well as other behaviors. While
it is likely that drinking behavior is under-reported,
the anonymous and automated nature of the survey is
intended to minimize under-reporting. CASI has been
shown to increase detection of alcohol consumption and
at risk drinking, as compared to the medical screening
exam, in both English and Spanish interviews [19].
Two groups, Native Americans and Blacks, are in-

cluded in non-Hispanic Other category, as they do not
comprise a large proportion of the patient population
for the hospital included in this study. However, this
does not influence the results for the races included in
this study. Other studies have reported difference in age
and drinking behavior among Blacks compare other
races/ethnic groups. [31] Existing literature suggests that
Blacks and Hispanics are less likely than Non-Hispanic

Fig. 6 Gender-specific probability of excessive drinking across ethnic groups and age categories
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whites to use alcohol in their youth. However, age in-
creases rates of alcohol use increases compared to
Non-Hispanic whites [31]. Currently our sample size is
too small to exam the relationship between Blacks and
other ethnicities, this should be revisited in further re-
search. We also have no information about smoking
and income-levels, two factors that are associated with
drinking behavior. However, the AUDIT score is a vali-
dated scale for predicting the risk of injury associated
with drinking behavior [32, 33].

Conclusions
The results of this study confirm some alcohol con-
sumption trends among ethnic minorities observed in
literature [14, 16]. It provides empirical evidence of
the marked gender differences and highlights an age-
related convergence for gender-specific alcohol use. It
highlights similarities and differences within the Latino
community (Mexicans vs. Other Latinos) and reinforces
the need to use refined categories when examining alcohol
use among minorities. Many highly educated patients and
Whites drank frequently in small amounts. On the other
hand, many Hispanics drank less frequently and in larger
amounts. Health-care personnel should be aware of these
differences when screening and counseling. Future studies
examine the effectiveness of interventions tailored to
Hispanics and non-Hispanic Whites.

Abbreviations
CASI: Computerized alcohol screening and brief intervention; ED: Emergency
department; AUDIT: Alcohol use disorders identification test; NIAAA: National
institute for alcohol abuse and alcoholism; RRR: Relative risk ratio;
CI: Confidence interval.

Competing interests
The authors declare that they have no competing interest.

Authors’ contribution
SL, VC, and CLA conceptualized the topic, wrote the IRB, were involved in
data collection and wrote major parts of the manuscript. CEM, CB, WH, KA,
BC were involved with manuscript revisions. CLA was responsible for the
majority of data analysis assisted by UO. All authors read and approved the
final manuscript.

Authors' information
Not applicable.

Availability of data and materials
Not applicable.

Acknowledgment
We acknowledge the hard work of the Emergency Medicine and Trauma
Research Associate Programs in data collection. The Institutional Review
Board of the University of California, Irvine, approved this study. Written
consents were waived, as the study data contained no identifiable patient
information.

Funding
This work was supported by the National Center for Research Resources and
the National Center forAdvancing Translational Sciences, National Institutes
of Health, under Grant UL1 TR000153. The authorsdeclare that they have no

financial interest or benefit arising from the direct applications of this
research.

Author details
1Department of Emergency Medicine, University of California, Irvine Health
Affairs, Irvine, 333 The City Blvd West, Suit 640, Orange, CA 92868, USA.
2Department of Surgery, University of Orange, Orange, CA, USA.

Received: 31 December 2014 Accepted: 21 September 2015

References
1. World Health Organization. Action needed to reduce health impact of

harmful alcohol use. Cent Eur J Public Health. 2011;19(1):41,45.
2. Stahre M, Roeber J, Kanny D, Brewer RD, Zhang X. Contribution of Excessive

Alcohol Consumption to Deaths and Years of Potential Life Lost in the
United States. Prev Chronic Dis. 2014;11:130293.

3. Bouchery EE, Harwood HJ, Sacks JJ, Simon CJ, Brewer RD. Economic costs of
excessive alcohol consumption in the US, 2006. Am J Prev Med.
2011;41(5):516–24.

4. World Health Organization. Alcohol and injury in emergency departments:
summary of the report from the WHO Collaborative Study on Alcohol and
Injuries. 2007.

5. Bernstein E, Bernstein J, Feldman J, Fernandez W, Hagan M, Mitchell P, et al.
An evidence-based alcohol screening, brief intervention and referral to
treatment (SBIRT) curriculum for emergency department (ED) providers
improves skills and utilization. Substance abuse. 2007;28(4):79.

6. Lotfipour S, Cisneros V, Anderson CL, Roumani S, Hoonpongsimanont W,
Weiss J, et al. Assessment of alcohol use patterns among Spanish-speaking
patients. Substance abuse. 2013;34(2):155–61.

7. Lotfipour S, Cisneros V, Chakravarthy B, Anderson CL, Fox JC, Roumani S, et
al. Assessment of readiness to change and relationship to AUDIT score in
trauma population utilitzing computerized alcohol screening and brief
intervention. Substance abuse. 2012;33(4):378–86.

8. Lotfipour S, Mortazavi R, Chakravarthy B. Commentary: Alcohol and motor
vehicle-related crashes–driver attitudes need further intervention. Ann
Emerg Med. 2011;57(4):406–8. doi:10.1016/j.annemergmed.2011.02.005.

9. Vaca F, Winn D, Anderson C, Kim D, Arcila M. Feasibility of emergency
department bilingual computerized alcohol screening, brief intervention,
and referral to treatment. Substance abuse. 2010;31(4):264–9.

10. Vaca FE, Winn D, Anderson CL, Kim D, Arcila M. Six-month follow-up of
computerized alcohol screening, brief intervention, and referral to treatment
in the emergency department. Substance abuse. 2011;32(3):144–52.

11. Chartier K, Caetano R. Ethnicity and health disparities in alcohol research.
Alcohol Research & Health. 2010;33(1–2):152.

12. Keyes KM, Liu XC, Cerda M. The Role of Race/Ethnicity in Alcohol-attributable
Injury in the United States. Epidemiologic reviews. 2012;34(1):89–102.
doi:10.1093/epirev/mxr018.

13. Maldonado-Molina MM, Delcher C. Commentary on Caetano, Mills, and Vaeth
(2012): The Role of Context on Alcohol Consumption Among Mexican
Americans. Alcoholism: Clinical and Experiment Research. 2012;36(4):566–7.

14. Caetano R, Clark CL, Tam T. Alcohol consumption among racial/ethnic
minorities. Alcohol health and research world. 1998;22(4):233–41.

15. Dawson DA. Beyond black, white and Hispanic: race, ethnic origin and
drinking patterns in the United States. J Subst Abuse. 1998;10(4):321–39.

16. Galvan FH, Caetano R. Alcohol use and related problems among ethnic
minorities in the United States. Alcohol Res Health. 2003;27(1):87–94.

17. Cherpitel CJ. Drinking Patterns and Problems: A Comparison of Primary Care
with the Emergency Room. Subst Abuse. 1999;20(2):85–95. doi:10.1080/
08897079909511397.

18. Love AC, Greenberg MR, Brice M, Weinstock M. Emergency department
screening and intervention for patients with alcohol-related disorders: a
pilot study. J Am Osteopath Assoc. 2008;108(1):12–20.

19. Lotfipour S, Howard J, Roumani S, Hoonpongsimanont W, Chakravarthy B,
Anderson CL, et al. Increased detection of alcohol consumption and at-risk
drinking with computerized alcohol screening. The Journal of emergency
medicine. 2013;44(4):861–6.

20. Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG. The alcohol use
disorders identification test. Guidelines for use in primary care 2nd ed.
Geneva: World Health Organization. 2001;14-20.

Lotfipour et al. BMC Emergency Medicine  (2015) 15:24 Page 9 of 10

http://dx.doi.org/10.1016/j.annemergmed.2011.02.005
http://dx.doi.org/10.1093/epirev/mxr018
http://dx.doi.org/10.1080/08897079909511397
http://dx.doi.org/10.1080/08897079909511397


21. Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development
of the alcohol use disorders identification test (AUDIT): WHO collaborative
project on early detection of persons with harmful alcohol consumption-II.
Addiction. 1993;88(6):791–804.

22. Humes K, Jones NA, Ramirez RR. Overview of race and Hispanic origin, 2010:
US Department of Commerce, Economics and Statistics Administration, US
Census Bureau. 2011.

23. Wilsnack RW, Wilsnack SC, Kristjanson AF, Vogeltanz-Holm ND, Gmel G. Gender
and alcohol consumption: patterns from the multinational GENACIS project.
Addiction. 2009;104(9):1487–500. doi:10.1111/j.1360-0443.2009.02696.x.

24. Zemore SE. Acculturation and alcohol among Latino adults in the United
States: a comprehensive review. Alcoholism: clinical and experimental
research. 2007;31(12):1968–90.

25. Mills BA, Caetano R. The Hispanic Americans Baseline Alcohol Survey (HABLAS):
Predictors of alcohol attitudes and expectancies in Hispanic national groups.
Alcoholism: clinical and experimental research. 2010;34(5):790–9.

26. Crum RM, Anthony JC. Educational level and risk for alcohol abuse and
dependence: differences by race-ethnicity. Ethn Dis. 2000;10(1):39–52.

27. Paschall MJ, Flewelling RL. Postsecondary education and heavy drinking by
young adults: the moderating effect of race. J Stud Alcohol. 2002;63(4):447–55.

28. Timberlake DS, Hopfer CJ, Rhee SH, Friedman NP, Haberstick BC,
Lessem JM, et al. College attendance and its effect on drinking
behaviors in a longitudinal study of adolescents. Alcohol Clin Exp Res.
2007;31(6):1020–30. doi:10.1111/j.1530-0277.2007.00383.x.

29. Satre DD, Gordon NP, Weisner C. Alcohol consumption, medical conditions,
and health behavior in older adults. Am J Health Behav. 2007;31(3):238–48.
doi:10.5555/ajhb.2007.31.3.238.

30. Blazer DG, Wu LT. The epidemiology of at-risk and binge drinking among
middle-aged and elderly community adults: National Survey on Drug Use
and Health. Am J Psychiatry. 2009;166(10):1162–9. doi:10.1176/
appi.ajp.2009.09010016.

31. Keyes KM, Vo T, Wall MM, Caetano R, Suglia SF, Martins SS, et al. Racial/
ethnic differences in use of alcohol, tobacco, and marijuana: Is there a
cross-over from adolescence to adulthood? Social Science & Medicine.
2015;124:132–41.

32. Allen JP, Litten RZ, Fertig JB, Babor T. A review of research on the Alcohol
Use Disorders Identification Test (AUDIT). Alcoholism: clinical and
experimental research. 1997;21(4):613–9.

33. Bohn MJ, Babor TF, Kranzler HR. The Alcohol Use Disorders Identification
Test (AUDIT): validation of a screening instrument for use in medical
settings. Journal of Studies on Alcohol and Drugs. 1995;56(4):423.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Lotfipour et al. BMC Emergency Medicine  (2015) 15:24 Page 10 of 10

http://dx.doi.org/10.1111/j.1360-0443.2009.02696.x
http://dx.doi.org/10.1111/j.1530-0277.2007.00383.x
http://dx.doi.org/10.5555/ajhb.2007.31.3.238
http://dx.doi.org/10.1176/appi.ajp.2009.09010016
http://dx.doi.org/10.1176/appi.ajp.2009.09010016

	Abstract
	Background
	Methods
	Results
	Discussion
	Conclusion

	Background
	Methods
	Study population
	Alcohol use screening in the emergency department
	Classification of alcohol use
	Race and ethnicity
	Data analysis

	Results
	Discussion
	Limitations

	Conclusions
	Abbreviations
	Competing interests
	Authors’ contribution
	Authors' information
	Availability of data and materials
	Funding
	Author details
	References



