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Objective: Alcohol is more likely than any other drug to be involved in substance-related violence.
In 2000 violence-related and self-directed injuries accounted for an estimated $37 billion and $33
billion in productivity losses and medical treatment, respectively. A review of emergency department
data revealed violence and clinically identified trauma-related injuries have the strongest correlation
among alcohol-dependent injuries. At the environmental level there is a relationship between alcohol
outlet density and violent crime. A limited number of studies have examined the relationship between
alcohol outlet type and the components of violent crime. The aim of this study is to examine the
relationship between the aggregate components of violent crime and alcohol outlet density by type of
outlet.
Methods: For this study we used Washington, D.C. census tract data from the 2000 census to
examine neighborhood characteristics. Alcohol outlet, violent crime, and population-level data for
Washington, D.C. were drawn from various official yetpublicly available sources. We developed an
analytic database to examine the relationship between alcohol outlet category and four types of
violent crime. After estimating spatial correlation and determining spatial dependence, we used a
negative binomial regression analysis to assess the alcohol availability-violent crime association,
while controlling for structural correlates of violence.
Results: Independent of alternative structural correlates of violent crime, including the prevalence
of weapons and illicit drugs, community-level alcohol outlet density is significantly associated with
assaultive violence. Outlets were significantly related to robbery, assault, and sexual offenses. In
addition, the relationship among on-premise and off-premise outlets varied across violent crime
categories.
Conclusion: In Washington, D.C., alcohol outlet density is significantly associated with the violent
crimes. The science regarding alcohol outlet density and alcohol-related harms has clearly identified
the use of limiting outlet density to reduce the associated adverse health consequences. Moreover,
the disproportionate burden among poor urban and minority communities underscores the urgency
to develop context-appropriate policies to regulate the functioning of current alcohol outlet
establishments and to prevent the proliferation of future outlets. [West J Emerg Med. 2010;
11(3):283-290.]

INTRODUCTION
Data from the National Crime Victimization Survey
(NCVS) indicate that alcohol is more likely than any other
Western Journal of Emergency Medicine			

drug to be involved in substance-related violence. In 1998
approximately 25% of the victims of violent crime reported
that their offender had been consuming alcohol prior to
283
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committing a violent act.1 In 2006 approximately one third
of the victims perceived an offender who had been drinking.2
Compared to other categories of violent crime, alcoholrelated violence is most prevalent in homicidal violence.3
From an economic perspective, in 2000 violence-related and
self-directed injuries accounted for an estimated $37 billion
and $33 billion in productivity losses and medical treatment,
respectively.4 A review of emergency department data revealed
violence and clinically identified trauma-related injuries have
the strongest correlation among alcohol-dependent injuries.5
Although studies have identified the positive association
between alcohol consumption and the perpetration of violent
crime, the underlying mechanisms behind the alcohol-violence
relationship are not fully understood.6,7 At the individual level,
research suggests the alcohol-violence connection results from
an interaction between an individual’s natural personality
trait, such as impulsiveness or aggression, and the situational
context.8-10 Accordingly, the selective nature of an individual’s
disinhibition (i.e., lack of constraint) is also dependent upon
contextual factors and, all other factors being equal, situational
norms with the least institutional support are more apt to
become disinhibited.10
At the environmental level, research has identified an
association between outlet densities and the geographical
distribution of assaultive violence.6,7,11-17 Outlet densities have
also been associated with drinking norms, cirrhosis-related
mortality, fatal and severe traffic crashes, and alcoholism.15,18
Compared to communities with lower densities of alcohol
outlets, communities with higher densities of outlets
experience higher rates of alcohol-related problems.19 The
degree of alcohol availability in a community impacts the
social, physical, and economic well being of its residents.20
Empirical evidence shows that both alcohol outlets
and violent crime are disproportionately concentrated in
poor urban minority neighborhoods.20-23 Compared to race,
ethnicity or other community characteristics, among racially
segregated communities alcohol outlets are a stronger
predictor of homicide and assaultive violence.20 A descriptive
study characterizing the spatial patterns of alcohol outlets in
Washington, D.C. found a heavy concentration of off-premise
outlets distributed among African-American communities.3
Violence and alcohol use significantly contribute to the leading
causes of death between the ages of 1-35.24,25 Given the
disproportionate levels of alcohol outlet densities and violence
among urban racial/ethnic communities, spikes in violent crime,
and the substantial social and economic burden associated with
the alcohol availability-violent crime relationship, a further
examination of this association is warranted.
The present research adds to the literature by examining
the alcohol outlet density type-assaultive violence association
across categories of violent crime and among a predominantly
racial/ethnic urban population distribution. Previous studies,
with a similar premise, have done so with either a limited
number of African-Americans or have identified results
Volume XI, no. 3 : August 2010

contrary to the larger body of work in this area.14,26 The goal
of this study is to assess the relationship between alcohol
outlet density and violent crime among communities with
a predominant racial/ethnic urban population distribution;
examine the types of assaultive violence included in the
alcohol availability-violent crime association; and explore
the alcohol outlet-violent crime relationship between alcohol
outlet types (i.e., off-premise vs. on-premise).
METHODS
Study Site
Data used for this study pertain to the city of Washington,
D.C. Based on the 2000 decennial census, Washington, D.C.
had a total population of 572,059. The District of Columbia
consisted of 188 census tracts and 5,674 census blocks.
Citywide 16.7% of the families and 20.2% of the individuals
lived below the poverty level. The median household income
was $40,127 and 78% of the population was a high school
graduate or higher. The population was 30.8% white, 60%
African-American, 7.9% Hispanic or Latino, .3% American
Indian and Alaska Native and 0.1% Native Hawaiian and
Other Pacific Islander.
In this study, the unit of analysis is the census tract, which
serves as a proxy for community neighborhoods.27-30 The
population in a census tract ranges from 1000-4000 persons.
The research draws on population data from various secondary
sources to develop an analytic database. We constructed
indicators of community structural characteristics using 2000
decennial census data and used municipal-level population
data to identify alcohol outlets and violent crime events.
Data Collection and Measures
Dependent Variables. Violent crime is composed of
four offenses: murder and non-negligent manslaughter (i.e.,
homicide), sexual assault (i.e., sexual offenses), robbery, and
assault (i.e., aggravated assault). Overall or “violent crime”
was an aggregate of all four offenses. We obtained crime
and arrest data for the city of Washington D.C. from the
Metropolitan Police Department for 2006.
Independent Variables. For 2006, the Alcohol Beverage
Regulation Administration (ABRA) provided the identification
and physical location of alcohol outlets. In Washington, D.C.,
there are four primary types of alcoholic licenses: class “A”
licenses are for package stores, which permit the sale of beer,
wine, and liquor for consumption off the premises; class “B”
licenses are generally reserved for grocery stores to sell only
beer and wines for consumption off the premises; class “C”
licenses are for the consumption of beer, wine, and liquor on
the premises; and class “D” licenses function the same as class
“C” licenses, except for sale of liquor. In this study we grouped
alcohol outlets into the categories of on-premise outlets, offpremise outlets, and overall, or total, number of outlets.
Structural Covariates. Social disorganization theories
suggest that socioeconomic conditions, minority composition,
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and the physical environment characterize a community’s
structural ecology and its influence on violent crime.6,31,32
In accord with the theoretical literature regarding the
structural correlates of violence, the measures considered for
characterizing community features were taken from censusbased indicators.6,7,13,33,34 We constructed approximately
seven census-based correlates of crime using Census 2000
Data Engine Software. To avoid issues of multicollinearity
among census-based indicators of economic distress, we used
the index of objective neighborhood disadvantage to avoid
collinear overlap. Similar indexes have been used in violence
and neighborhood research.14,35,36 Of the seven community
structural variables, an index of objective neighborhood
disadvantage35,36 (mother-only households, homeownership,
college-educated residents, and household poverty) was used.
The index of neighborhood disadvantage divides each of the
four component percentages by 10, adds the prevalence of
poverty and of mother-only households, and subtracts the
prevalence of home ownership and college-educated residents
among the census tracts; and then divides by four. Therefore,
a unit increase in the scale is equivalent to an increase of 10
percentage points in each of the components: the prevalence
of poor households, mother-only households, onon-owner
occupied units, and adults without a college degree. The index
ranges from advantaged neighborhoods in which many adults
have college degrees and own their homes and few households
are poor or mother-only, on the low end, to disadvantaged
neighborhoods in which few adults have college degrees,
many rent rather than own their homes, and many households
are poor and female-headed, on the high end. Two indicators
of population density (household crowding or occupancy per
room and person per square mile) and an indicator of racial /
ethnic composition (i.e., African-American) were included in
the model. Disorder was assessed as the number of occupied
households.36-38 Because of the connection between hand guns,
illicit drugs, and violent crimes, weapons-related and illicit
drug-related arrests were included as community indicators
of gun and drug violence.39 Except where expressed as
percentages, all variables are population-based rates geocoded
to their respective census tract location.
Analytic Strategy
We conducted pairwise correlations between community
structural characteristics, alcohol outlet density, and violent
crime. To avoid the risk of a type I error or a multiple
comparison fallacy, the Sidak correction method was used for
adjusting significance levels to take multiple comparisons into
account.40,41 Moran’s Index (Moran’s I) was used to estimate
spatial correlation among violent crime outcome variables.42,43
The spatial correlation was modestly positive (0.267);
however, diagnostics of full models for spatial dependence
(i.e., spatial lag and spatial error estimates) did not identify
significant spatial dependence in either of the likelihood
estimations.
Western Journal of Emergency Medicine			

We used studentized deleted residuals to determine if
any observations had an undue influence on the coefficient
estimates because of an extreme discrepant value or outlier.
An additional indication of undue influenced was employed
using Cook’s Distance, which estimates leverage and
discrepancy combined. After adjusting for outlying and
influential observations and small total population counts
(i.e., population <100), the data used in this study included an
analytic sample of 80% of the census tracts. The population
of the census tract is used as an offset variable. By using
the offset, the study models the effects of the predictors on
the count of violence (or any outcome) per population. This
neutralizes the potential impact of the different scales and the
differences in the populations at risk of violence.
Because of the skewed distribution of the data, the study’s
analytical framework is premised on a Poisson probability
distribution.44 Consequently, we used a negative binomial
multivariate regression analysis to assess the relationship
between alcohol outlet density and violent crime among urban
communities to examine the types of assaultive violence
included in the alcohol availability-violent crime associationm
and explore the alcohol outlet-violent crime association
between alcohol outlet types (i.e., off-premise vs. on-premise).
To develop the most parsimonious model, we removed
population characteristics that were either statistically
insignificant or marginally contributed to improving model fit
from the final model.
RESULTS
Table 1 presents descriptive statistics for the outcome
variable of violent crime, alcohol outlets, and the structural
covariates of violent crime. In 2006 there were approximately
1,400 alcohol outlets in Washington, D.C, 30% of them offpremise outlets. On average, there were 26 crimes and 4.64
outlets per census tract.
Table 1. Descriptive statistics for outcome and exposure variables
Variable
Violent crime

Mean

Min

Max

SD

26

0

69

5.7

Alcohol outlets

4.64

0

30

16.3

College education

58.2

0

648

93.2

Mother-Only households
Home ownership
Household poverty
Africa-American

142

0

747

126.3

557.8

0

1,988

403.3

214

0

891

143.7

1,975

7

5,815

1212.7

4,632

639.1

Occupied households

1,286

1

Population density

13,654

531

Crowded households

83

0

328

63.6

Illicit drugs

32

0

179

33.6

Weapons arrest

6

0

23

5.5

285
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Table 3. Negative Binomial Regression of Violent Crime Regressed on Alcohol Outlets

Table 2. Correlations between neighborhood structural characteristics, alcohol outlets and violent crime in Washington, D.C., 2006
Variable

Variable

Violent Crime

Exp (b) Z-Test

p Value (two-tailed)

1.00

Alcohol outlets

1.04

4.63

0.0001*

Alcohol outlets

0.250*

Disadvantage

1.03

1.55

0.120

Neighborhood disadvantage

0.472*

African American

1.25

4.40

0.0001*

African American

0.571*

Occupied householdsa

0.478

-7.23

0.0001*

Occupied households

0.031

Population density

1.26

3.74

0.0001*

Population density

0.257*

Crowded householdsc

1.01

0.89

0.372

Crowded households

0.604*

Illicit drug arrests

c

1.03

1.74

0.082

Illicit drugs

0.555*

Weapons arrestsd

1.13

1.17

0.241

Weapon arrest

0.621*

Violent crime

* Significant at the p<0.05 level (two-tailed)

Positive correlations between community structural
characteristics, alcohol outlet density and violent crime
in Washington, D.C. are in Table 2. Alcohol outlets are
significantly correlated with violent crime, (0.250;p<0.05).
Other notable community features strongly correlated
with violent crime include neighborhood disadvantage
(0.472;p<0.05) and racial composition (i.e., AfricanAmerican), (0.571;p<0.05), which suggests that race and class
may independently impact the alcohol availability-assaultive
violence association.
Positive correlations between community structural
characteristics, alcohol outlet density and violent crime
in Washington, D.C. are in Table 2. Alcohol outlets are
significantly correlated with violent crime, (0.250;p<0.05).
Other notable community features strongly correlated
with violent crime include neighborhood disadvantage
(0.472;p<0.05) and racial composition (i.e., AfricanAmerican), (0.571;p<0.05), which suggests that race and class
may independently impact the alcohol availability-assaultive
violence association.
The results from the negative binomial multivariate
regression analysis are in Table 3. The findings demonstrate a
significantly positive association between assaultive violence
and the physical availability of alcohol. Interpretation of the
outlet coefficient (eb=1.04;p<0.05) indicates that for every
additional alcohol outlet, assaultive violence increases by a
factor of 4.0% while holding all other variables in the model
constant. Notable structural indicators significantly associated
with violent crime include African-American population
(eb=1.25;p<0.05); population density (eb=1.26;p<0.05); and the
number of occupied households (eb=0.478;p<0.05). Although
neighborhood disadvantage is significantly correlated with
violent crime, in the complete model it remains positively
associated; yet it is insignificant. After controlling for economic
disadvantage and additional structural correlates of violent
crime, the physical availability of alcohol is consistently
Volume XI, no. 3 : August 2010

a

b

*Significant at the p<0.05 level (two-tailed)
a) Per 1,000 persons; 1,000 households
b) Per 10,000 persons
c) Per 100 households 100 arrests
d) Per 10 arrests.

and significantly associated with assaultive violence. The
relationship between weapons and illicit drug-related arrests
and assaultive violence is in the positive direction. However,
neither illicit drugs nor weapons (i.e., gun availability) are
significantly associated with violent crime.
Table 4 shows the results of the category of assaultive
violence included in the positive alcohol availability-violent
crime association. Alcohol outlet density is significantly
related to robbery (eb=1.05p<0.05) and its relationship with
homicide is in the positive direction (eb=1.02;p=0.543),
although statistically insignificant. Neither illicit drugrelated arrests nor weapons-related arrests are significantly
associated with homicide, robbery, or sexual offenses.
However, illicit drugs are significantly related to violent
assaults (eb=1.06;p<0.05). Alcohol outlets are significantly
and positively associated with assaults (eb=1.03;p<0.05) and
sexual offenses (eb=1.04;p<0.05). After calculating the effect
size, the difference in effect of alcohol outlets between the
violent outcomes of robbery, assault, and sexual offenses is
minimal, approximately (~1%).
Table 5 shows the results of assaultive violence categories
across on-premise and off-premise alcohol outlets. The results
are similar to the effects of the total number of outlets. Neither
on-premise nor off-premise outlets were significantly related
to violent homicide. Although, in the comparison, the direction
of the relationship between off-premise outlets and homicidal
violence is positive (eb=1.07;p=0.312) and, alternatively, the
direction of the relationship between on-premise outlets and
homicide is in the negative (eb=0.958;p=0.253) direction. Both
types of outlets, on-premise (eb=1.04;p<0.05) and off-premise
(eb=1.09;p=0.05), are significantly and positively related to
robbery. Neither type of outlet is significantly associated
with assaults or sexual offenses. The lack of a significant
association with sexual offenses may be a result of a limited
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Table 4. Negative Binomial Regression of Homicide, Robbery, Assault, and Sexual Offenses Regressed on Alcohol Outlets
Homicide
Variable

Robbery

Assault

Sexual Offenses

Exp(b)

Z

P

Exp(b)

Z

P

Exp(b)

Z

P

Exp(b)

Z

P

Alcohol outlets

1.02

0.60

0.543

1.05

4.19

0.001*

1.03

3.25

0.001*

1.04

2.41

0.015*

Disadvantage

1.08

1.64

0.101

.999

-0.03

0.974

1.06

2.70

0.007*

0.974

-0.68

0.493

African Americana

1.50

2.52

0.012*

1.22

3.05

0.002*

1.29

4.63

0.000*

1.32

2.96

0.003*

Occupied householdsa

.314

-3.00

0.003*

.517

-4.93

0.001*

.421

-7.11

0.001*

0.375

-4.08

0.001*

Population densityb

.827

-1.02

0.308

.359

3.79

0.001*

.197

2.65

0.008*

0.927

-0.64

0.519

Crowded households

1.01

.259

0.796

.998

-0.08

0.936

.019

1.66

0.097

0.059

2.86

0.004*

Illicit drug arrestsc

1.04

1.07

0.281

.997

-0.09

0.924

1.06

3.02

0.002*

0.021

0.71

0.475

Weapons arrestsd

.966

-.135

0.893

1.22

1.46

0.148

.100

0.826

0.409

0.897

-0.57

0.564

c

*Significant at the p<0.05 level (two-tailed)
a) Per 1,000 persons; 1, 000 households
b) Per 10,000 persons
c) Per 100 households; 100 arrests
d) Per 10 arrests.
Table 5. Negative Binomial Regression of Homicide, Robbery, Assault, and Sexual Offenses Regressed on On-Premise and Off-Premise Alcohol Outlets
Homicide
Variable

Robbery

Assault

Sexual Offenses

Exp(b)

Z

P

Exp(b)

Z

P

Exp(b)

Z

P

Exp(b)

Z

P

On-Premise

.958

-1.14

0.253

1.04

2.73

0.006*

1.02

1.78

0.074

1.03

1.15

0.247

Off-Premise

1.07

1.01

0.312

1.09

2.82

0.005*

1.03

1.40

0.161

1.07

1.93

0.053

Disadvantage

1.09

1.83

0.066

1.00

.048

0.961

1.06

2.78

0.005*

.980

-0.53

0.596

African Americana

1.34

1.68

0.091

1.19

2.50

0.012*

1.28

4.05

0.001*

1.27

2.30

0.022*

Occupied householdsa

0.385

-2.25

0.011*

0.514

-5.01

0.001*

.435

-6.74

0.001*

.384

-3.98

0.001*

Population density

0.834

-0.98

0.325

1.36

3.88

0.001*

1.21

2.84

0.004*

.929

-0.62

0.536

Crowded householdsc

1.00

0.19

0.849

0.999

-0.04

0.964

1.01

1.39

0.162

1.06

2.92

0.003*

Illicit drug arrestsc

1.04

1.12

0.263

0.993

-0.27

0.780

1.05

2.88

0.004*

1.01

0.615

0.538

Weapon arrestsd

.970

0.12

0.901

1.22

1.46

0.144

1.10

.834

0.404

.896

-0.57

0.562

b

*Significant at the p<0.05 level (two-tailed)
a) Per 1,000 persons; 1, 000 households
b) Per 10,000 persons
c) Per 100 households; 100 arrests
d) Per 10 arrests.

number of observations specific to this category.
Illicit drug arrests are significantly associated with
violent assaults (eb=1.05;p<0.05). Independent of the varying
strengths of association across the on-premise off-premise
outlet comparison, a calculation of effect size demonstrated a
minimal difference (~1%) between the total outlet and the on/
off-premise categories.
DISCUSSION
Independent of alternative structural correlates of violent
crime, including the prevalence of weapons and illicit drugs,
the number of alcohol outlets in a community is significantly
associated with assaultive violence. The number of alcohol

Western Journal of Emergency Medicine			

outlets in a census tract was significantly related to robbery,
assault, and sexual offenses. The relationship with alcohol
outlets and homicide is in a positive direction, but statistically
insignificant. A comparison between on-premise outlets and
off-premise outlets and violent crime revealed significant
association between both types of outlets and robbery. On
premise and off-premise outlets are positively, but nonsignificantly, associated with assault, homicide, and sexual
offenses. The minimal difference in effect of on-premise
outlets between robberies and assaults may be a consequence
of the limited number of observations.
In context of the alcohol outlet density-violent crime
association literature,6,7,11-17 the findings from this current
287
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study are in accord with the fundamental association between
alcohol outlet density and violent crime. Unlike the larger
body of work, yet similar to a limited number of studies,3,14,26
the results from this study engage a focus on the aggregate
components of violent crime (i.e. homicide, robbery, assault,
and sexual offense) across alcohol outlet type (i..e on-premise
and off-premise).The initial work done on this topic, and in the
same study site, provided a descriptive study characterizing
the spatial patterns of alcohol outlets and found that offpremise consumption outlets were heavily concentrated
among African-American communities.3 A second study, in
Miami, Florida, focused on the relationship between alcohol
outlet density and the violent crimes of robbery and assault
among racial/ethnic populations (i.e. African-American and
Latino).14 This study found a significant association between
outlet density and the violent crimes of robbery and assault
among the Latino population, but not the African-American
population. The latter finding was likely a consequence of
the predominate Latino study site. A final study, also in the
District of Columbia, examined the stratified relationship of
on-premise and off-premise outlets with assaults and found
a significant association between on-premise outlets and
assaults.26 The lack of an association between off-premise
outlets and assaults is contrary to the literature.6,45,46
In comparison to the latter two studies, the findings from
the current research either identified a relationship between
total outlets (i.e. on-premise and off-premise) and the violent
crimes of robbery and assault14 or identified a significant
association between on-premise outlets and a violent crime
component, yet a lack of an association between off-premise
outlets and a violent crime component.26 In contrast yet
complementary, the current research found a significant
association between alcohol outlet density and the violent
crimes of robbery and assault among a predominantly
African-American population.14 A similarly distinguishable
finding is the association between on-premise outlets and
the violent crime of robbery.26 The lack of an association
between off-premise outlets and assault is likely a result of a
large proportion (i.e. 70%) of the observations consisting of
on-premise outlets. Given that total outlets are consistently
associated with assaults and past research has found the
same,6,45,46 this relationship may be a reflection of the location
characteristics of the facility, regardless of outlet type. More
severe types of violent crime, such as assault and homicide,
tend to occur in more socially deprived communities.30,33,47
The findings pose unique and dangerous implications
for minority concentrated or economically disadvantaged
communities,unique because the most deprived communities
have substantially higher densities of alcohol outlets,
compared to the least deprived communities; yet the least
deprived communities are associated with the heaviest alcohol
consumption.22 As indicated in the results of this study, net
of additional correlates of crime, alcohol outlet density is
significantly associated with violent outcomes.13,48,49 Although
Volume XI, no. 3 : August 2010

violence is a dangerous outcome for any community, the
results suggest that the effects may differ depending on the
socioeconomic context and the type of alcohol outlet facility.
The magnitude and sustainability of alcohol-related effects,
such as violence, tend to be disproportionately greater among
economically disadvantaged populations,30,33,46,47 which may
ultimately result in dangerous outcomes of an equivalent
magnitude.50,51
LIMITATIONS
The study findings should be considered in light of the
following limitations. The cross-sectional nature of the study
design precludes any insight to the causal direction of the
alcohol availability-violent crime relationship. The number
of observations (i.e., census tracts) limits an extensive
characterization of the dependent and independent variables,
which impedes a further specification of the alcohol assaultive
violence dynamic. Although less of a concern for frequently
occurring crimes such as assault and robbery, violent crime
outcomes were aggregated over a one-year period and
the stratified associations should be viewed with caution.
The violent crime outcomes were aggregated over a oneyear period. The latter is further challenged by the use of
secondary data, which, in many instances, has been collected
for administrative purposes and not basic research. Although
individual outcomes cannot be inferred from group-level
measures, alcohol-related outcomes are an independent byproduct of the structural context and the individual.18
CONCLUSION
In Washington, D.C., alcohol outlet density is
significantly associated with the violent crimes of assault
and robbery. Arguably, the established science regarding the
disproportionate exposure to and consequences of alcohol
outlet densities among poor urban and minority communities
underscores the urgency for and utility of effective policies
designed to regulate outlet densities. Notwithstanding
the urgency, it is equally important to understand that
policies designed to regulate outlet densities cannot treat all
communities as if the alcohol outlet density-violent crime
relationship has an equivalent effect across all communities.
The findings compel further research to examine community
structural characteristics and their differential translation of
effective and accommodating policy prescriptions.
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