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Abstract

Background—Living in neighborhoods with a high density of alcohol outlets and 

socioeconomic disadvantage may increase residents’ alcohol use. Few researchers have studied 

these exposures in relation to multiple types of alcohol use, including beverage-specific 

consumption, and how individual demographic factors influence these relationships.

Objective—To examine the relationships of alcohol outlet density and neighborhood 

disadvantage with alcohol consumption, and to investigate differences in these associations by 

race/ethnicity and income.

Methods—Using cross-sectional data (N=5,873) from the Multi-ethnic Study of Atherosclerosis 

in 2002, we examine associations of residential alcohol outlet density and neighborhood 

socioeconomic disadvantage with current, total weekly and heaviest daily alcohol use in gender 

specific regression models, as well as moderation by race/ethnicity and income.

Results—Drinking men living near high densities of alcohol outlets had 23–29% more weekly 

alcohol use than men in low density areas. Among women who drank, those living near a 

moderate density of alcohol outlets consumed approximately 40% less liquor each week than 

those in low density areas, but higher outlet densities were associated with more wine 

consumption (35–49%). Living in highly or moderately disadvantaged neighborhoods was 

associated with a lower probability of being a current drinker, but with higher rates of weekly beer 

consumption. Income moderated the relationship between neighborhood context and weekly 

alcohol use.
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Conclusions/Importance—Neighborhood disadvantage and alcohol outlet density may 

influence alcohol use with effects varying by gender and income. Results from this research may 

help target interventions and policy to groups most at risk for greater weekly consumption.
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INTRODUCTION

Excessive daily or lifetime alcohol use is a significant contributor to premature morbidity 

and mortality (Rehm, Greenfield & Rogers, 2001, Mokdad, 2004). Over 25,000 people died 

of direct alcohol-related causes in 2010; this excludes indirect alcohol deaths from accidents, 

unintentional injuries or homicides (Murphy, Xu & Kochanek, 2013). While low or 

moderate alcohol use may protect individuals from cardiovascular disease (Di Castelnuovo, 

Costanzo, Donati, Iacoviello & de Gaetano, 2010), it is also related to increased injury, 

violence, and sexual risk behavior (Galea 2004). Heavy drinking has been associated with 

increased risk for several chronic diseases, psychiatric problems and premature mortality 

(Gutjahr 2001, Rehm 2003). While individual-level contributors of alcohol use are well 

established (Galea 2004), the neighborhood environment has received increased attention as 

another important contributor (Galea, Ahern, Tracy & Vlahov, 2007).

Neighborhoods may influence drinking through alcohol availability. Increased alcohol outlet 

density has been associated with greater alcohol consumption, alcohol-related problems 

(e.g., liver cirrhosis, sexually transmitted infections, motor vehicle crashes), and crime/

violence, after adjustment for individual-level characteristics (Theall et al., 2009, Truong 

and Sturm 2009, Kavanagh et al., 2011, Theall et al., 2011, Toomey et al., 2012, Ahern, 

Margerison-Zilko, Hubbard & Galea, 2013). Results have not always been consistent, with 

some studies finding no association between alcohol outlet density and alcohol use (Pollack, 

Cubbin, Ahn & Winkleby, 2005, Schonlau et al., 2008, Tobler, Komro & Maldonado-

Molina, 2009, Picone, MacDougald, Sloan, Platt & Kertesz, 2010), suggesting that 

availability may not fully explain consumption patterns (Livingston, Chikritzhs & Room, 

2007).

Neighborhood disadvantage may also influence drinking (Karriker-Jaffe 2011). Social 

disorganization theory posits that economically disadvantaged neighborhoods lack the 

necessary social control and resources to maintain safety and order, (Sampson, Raudenbush 

& Earls, 1997) exposing residents to more frequent and severe stressors (Ross, Reynolds & 

Geis, 2000, Latkin and Curry 2003) such as violence and crime (Scribner, MacKinnon & 

Dwyer, 1995, Toomey et al., 2012). Residents living in socioeconomically disadvantaged 

neighborhoods also may have fewer resources available for coping with stressors (Wen, 

Cagney & Christakis, 2005, Burgard and Lee-Rife 2009), and more permissive social norms 

towards alcohol use (Scribner 2007), and hence may be more likely to use alcohol as a 

coping mechanism (Conger 1956).
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Several researchers have found that neighborhood socioeconomic disadvantage is associated 

with greater alcohol use (Jones-Webb, Snowden, Herd, Short & Hannan, 1997, Galea 2004, 

Cerdá, Diez-Roux, Tchetgen, Gordon-Larsen & Kiefe, 2010, Karriker-Jaffe 2011, Karriker-

Jaffe et al., 2012), although not all have found support for this relationship (Pollack et al., 

2005, Galea et al., 2007, Stockdale et al., 2007, Karriker-Jaffe 2011, Mulia and Karriker-

Jaffe 2012). One possible explanation for the mixed results is that the effects of 

neighborhood alcohol availability and socioeconomic disadvantage depend on individual-

level factors such as gender, race/ethnicity and socioeconomic status (SES) (Karriker-Jaffe 

et al., 2012, Mulia and Karriker-Jaffe 2012). Drinking patterns vary significantly by gender 

(Holmila and Raitasalo 2005), and gender may influence the way in which individuals 

interact with their environment to impact their health (Matheson, White, Moineddin, Dunn 

& Glazier, 2010, Kershaw, Albrecht & Carnethon, 2013). Gender influences access to 

social, psychological, and economic resources (Matheson et al., 2010), coping responses 

(Pearlin 1989, Cooper, Russell, Skinner, Frone & Mudar, 1992), and the quantity and quality 

of time spent in the neighborhood (Matheson et al., 2006), making gender a potential 

modifier in the association between neighborhood context and alcohol use. Theories of 

compound disadvantage posit that living in a stressful environment and also experiencing 

additional stressors due to social disadvantage generates the greatest risk for harmful health 

behaviors like alcohol use (Karriker-Jaffe et al., 2012). Racial/ethnic minorities who are 

exposed to stressors in their neighborhood, in addition to the burden of racism and 

discrimination may be more likely to use alcohol to cope with stress than their non-minority 

counterparts (Borrell et al., 2010, Borrell, Kiefe, Diez-Roux, Williams & Gordon-Larsen, 

2012). Finally, income could be an important effect modifier, as low income individuals 

have higher odds of risky drinking regardless of the SES of their neighborhoods of residence 

(Mulia and Karriker-Jaffe 2012). Mulia and Karriker-Jaffe (2012) found that low SES 

individuals living in high SES neighborhoods had the greatest odds of risky drinking, but 

that low SES individuals in low SES neighborhoods also had higher odds of risky use. 

Limited research indicates that neighborhood factors may interact with gender, race/

ethnicity, and SES to differentially influence alcohol use, but these interactions have not 

been studied systematically (Karriker-Jaffe et al., 2012), particularly with regards to alcohol 

outlet density.

Factors associated with the frequency and quantity, as well as the type of alcohol consumed 

may vary (Ahern et al., 2013, Smart 1996, Mulia and Karriker-Jaffe 2012). This may be 

partially attributed to variation in beverage strength by type of alcohol (World Health 

Organization, 2000), as higher levels of blood alcohol concentration can be reached more 

quickly by drinking wine and liquor compared to beer (Smart 1996). Additionally, 

differential effects of alcohol content and beverage type on risk behavior like drinking and 

driving have been documented (Smart and Walsh 1995), and there is limited evidence that 

beverage types may influence emotional responses like aggression and affect (Smart 1996). 

Rabow & Watts found, for example, that beer outlets, but not other types of outlets, were 

associated with public drunkenness and drunk driving arrests (Rabow and Watts 1982). 

Studies that include contextual influences on drinking rarely assess multiple drinking 

outcomes and beverage types, and do not examine the extent to which neighborhood factors 

are differentially related to specific types of alcohol use. Using data from the Multi-ethnic 
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Study of Atherosclerosis (MESA), we examined the relationships of alcohol outlet density 

and neighborhood disadvantage with alcohol use in gender-specific models. We examined 

alcohol use by type of use (e.g., current, heavy, weekly use, wine vs. beer vs. liquor). In 

addition, we investigated differences in the relationships between neighborhood exposures 

and alcohol use based on race/ethnicity and income.

METHODS

The Multi-ethnic Study of Atherosclerosis (MESA) is a population-based, prospective 

cohort study of the risk factors and subclinical markers of cardiovascular disease. The 

original cohort included 6,814 men and women between the ages of 45 and 84 free of 

clinical cardiovascular disease at baseline (38% white, 28% African American, 22% 

Hispanic, 12% Asian). MESA participants were recruited from six field sites in the US 

(Forsyth County, NC; New York City, NY; Baltimore, MD; St Paul, MN; Chicago, IL; and 

Los Angeles, CA), and the baseline assessment was conducted from 2000 to 2002, with 

three follow-up assessments conducted at approximately 1.5–2 year intervals (Bild et al., 

2002). The study was approved by the Institutional Review Boards at each site, and all 

participants gave written informed consent. In this cross-sectional study we included 5,783 

participants who were included in a neighborhood sub-study, had non-missing data for 

income (N=232), education (N=18), job status (N=26), marital status (N=22) and for current 

alcohol use at Exam 2 (N=10). Additional participants were excluded from analyses of 

weekly (N=10) and heaviest daily alcohol (N=25) use based on missing outcome data.

Individual measures

Alcohol use outcomes—Alcohol use outcomes included current use, weekly use and 

heaviest daily use. Current alcohol use was assessed as a binary variable by asking 

participants if they “presently drink alcoholic beverages”. Current drinkers provided 

information on weekly and heaviest daily alcohol use based on counts of drinks consumed 

during the time period specified in the survey. For weekly alcohol use, participants reported 

the average number of drinks of beer, red wine, white wine, and liquor they typically 

consumed per week. We examined all weekly alcohol use combined and beer, wine (red and 

white combined) and liquor consumption separately. Participants also reported their heaviest 

daily alcohol use as the largest number of drinks consumed in a single day in the past month. 

Analyses of weekly and heaviest daily alcohol use were restricted to current drinkers.

Neighborhood measures—Information on alcohol outlets was obtained from the 

National Establishment Time Series (NETS) data from Walls and Associates for 2002. 

Standard Industrial Classification (SIC) codes for liquor stores and on-site drinking places 

(restaurants and bars) were used to identify alcohol outlets. SIC is a commercial 

classification system that categorizes businesses by 4-digit codes (Paquet, Daniel, Kestens, 

Léger & Gauvin, 2008), which can be further refined by sub-category. Alcohol outlets were 

derived from SIC coding for food stores, and sub-codes representing liquor stores and 

drinking places (consumption on-site) were selected. SIC codes for grocery stores were not 

included due to large variation in alcohol-sale laws. Alcohol outlet densities were created 

based on straight-line buffer zones around participants’ homes, and a one mile buffer 
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Silverman kernel (Silverman 1986) was used as a reasonable buffer size for accessing 

alcohol by foot or car, and because it has been found to result in the largest effect sizes in 

similar studies (Scribner, Cohen & Fisher, 2000, Schonlau et al., 2008). Kernel densities, 

unlike simple densities, assign greater weight to alcohol outlets that are closer to 

participants’ homes (Silverman 1986). Densities were linked to the address of each MESA 

participant at the time of Exam 2. Alcohol outlet density was operationalized as a total outlet 

density score by standardizing liquor store density and drinking place density and then 

summing the scores. Liquor store and drinking place density were also examined separately 

in models.

Neighborhood disadvantage was assessed using data collected in the 2000 US Census (US 

Census, 2001). A previously developed composite index: median household income, 

household wealth (composed of median value of housing units and percent of households 

with interest, dividend, or net rental income), education (high school degree or higher and 

Bachelor’s degree or higher), and percent of employed persons 16 and older in executive, 

managerial, or professional occupation was used to characterize neighborhood 

socioeconomic disadvantage for each census tract (Diez-Roux et al., 2001). Several items 

were log-transformed to improve the distribution before being standardized and summed to 

create the neighborhood disadvantage measure. Higher scores indicate more socioeconomic 

advantage. To allow for the possibility of non-linear or threshold effects, both alcohol outlet 

density and neighborhood disadvantage were categorized in three groups based on tertiles of 

their respective distributions.

Covariates—Covariates include current age, gender, race/ethnicity, study site, marital 

status, education, current job status and income. Race/ethnicity was assessed by four racial/

ethnic categories: White/Caucasian, Chinese American, Black/African American or 

Hispanic. Participants denoted their highest level of education completed based on nine 

choices ranging from “no schooling” to “graduate or professional.” A continuous variable 

was created to assess total years of education by assigning each participant the interval 

midpoint of the selected category. Marital status (single, married/living with partner) was 

not assessed at Exam 2, so data for Exam 2 were imputed from exams 1 and 3 based on the 

closet date of the exam. Participants were asked whether they were currently married or 

living with a partner. A job status measure was created to characterize individuals as 

currently working or not working. Participants selected their gross family income over the 

past year by choosing from 13 categories that ranged from less than $5,000 to over 

$100,000. A continuous measure of annual income was created by assigning participants the 

interval midpoint of the selected category.

Analyses—We examined descriptive statistics for men and women stratified by current 

alcohol use and levels of weekly and daily alcohol use in current drinkers. Gender-stratified 

Poisson models with robust standard errors were used to estimate prevalence ratios (PR) of 

current alcohol use at Exam 2 (N=2,762 men; N=3,021 women) associated with alcohol 

outlet density and neighborhood disadvantage. Next, we estimated the associations of 

alcohol outlet density and neighborhood disadvantage with total, and beverage-specific 

weekly consumption among current users using gender stratified negative binomial 
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regression models to account for overdispersion in the count of weekly alcohol use (N= 

1,619 men, N=1229 women). A similar approach was used to examine associations of the 

neighborhood factors with heaviest daily alcohol consumption among drinkers (N=1,610 

men; N=1,226 women). Model coefficients from the negative binomial regression models 

were exponentiated and are interpreted as ratios of the number of drinks (per week or on the 

heaviest day). Models accounted for clustering at the census tract level, and were adjusted 

for current age, race/ethnicity, site, marital status, education, current job status and income. 

Although we separately examined liquor store and bar/drinking place density in analyses, 

most results were similar to using a combined alcohol outlet density measure. We focus on 

total outlet density in the results and tables, but note specific analyses in which results varied 

by the type of outlet density.

Interactions of neighborhood factors with race/ethnicity and income were tested in gender-

stratified models for current, weekly, and heaviest daily alcohol consumption. We retained 

and reported interactions if the global interaction test (Wald Test) resulted in p<0.05. We 

then examined significant individual contrasts (e.g. comparing the association in each race/

ethnic group to the association in a reference category) and graphed the results. We 

conducted a total of 24 global interaction tests for race/ethnicity and neighborhood context 

(2 neighborhood factors interacted with race/ethnicity for 6 outcomes for men and women) 

and 24 global interaction tests for individual-level income and neighborhood context (2 

neighborhood factors interacted with income for 6 outcomes for men and women).

RESULTS

Descriptive characteristics of current alcohol users by levels of alcohol use are displayed in 

Table 1. The average age of participants was 64 years, 48% were male, 39% were White, 

27% were Black, 22% were Hispanic, and 12% were Chinese. The average annual income 

of participants was approximately $50,000. Most participants had at least a high school 

education, and 46% were employed. Approximately 49% of participants were current 

drinkers. Compared to non-drinkers, current drinkers were more likely to be younger, male, 

White, have higher SES, be married, and live in a neighborhood with higher SES and more 

alcohol outlets. Among men and women drinkers who consumed the most alcohol weekly 

and daily (>75th percentile), most were White. Male drinkers above the 75th percentile of 

weekly consumption were higher income and lived in areas with a higher density of alcohol 

outlets. Female drinkers above the 75th percentile had higher incomes, more education and 

lived in neighborhoods with a higher density of alcohol outlets and less socioeconomic 

disadvantage (Table 1). Male and female drinkers above the 75th percentile of daily use were 

younger on average than those who consumed less alcohol on a heavy drinking day, were 

more likely to be employed, and lived in areas with a higher density of alcohol outlets. Men 

above the 75th percentile of daily consumption also had lower education levels and lived in 

areas with more neighborhood disadvantage (Table 1).

We report associations between tertiles of neighborhood disadvantage and alcohol outlet 

density and alcohol use and not between continuous measures of disadvantage and outlet 

density and alcohol use due to evidence of non-linear associations in initial analyses.
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Current alcohol use

Alcohol outlet density was not associated with the prevalence of current alcohol use in men 

or women (Table 2), but living in a neighborhood in the highest disadvantage tertile 

(compared to the lowest) was associated with a lower probability of current alcohol use (PR 

= 0.87, 95% CI [0.79, 0.96], p<0.01 for men; PR = 0.86, 95% CI [0.74, 0.99], p=0.04 for 

women) (Table 2). Interactions between neighborhood characteristics and race/ethnicity or 

individual income were not significant.

Overall weekly alcohol use

There was a significant trend towards increased weekly alcohol consumption for current 

male drinkers with increasing alcohol outlet density. Male drinkers who lived in the highest 

density areas of liquor outlets consumed 23% more per week, and those in the highest 

density areas of drinking places consumed 29% more than men in low outlet density areas 

(RR=1.23, 95% CI [1.03, 1.48], p=0.02; RR=1.29, 95% CI [1.09, 1.52], p<0.01 respectively) 

(Table 2 includes only combined alcohol outlet density, which did not reach statistical 

significance). Income moderated this relationship such that at low income levels outlet 

density was not related to the number of drinks consumed per week, whereas at high income 

levels, higher outlet density was associated with more weekly alcohol consumption (global 

p-value for effect modification=0.00) (Figure 1A). This pattern was even more pronounced 

for weekly wine consumption. Alcohol outlet density was not associated with the overall 

number of drinks consumed each week by women, although trends were similar to those in 

men.

Neighborhood disadvantage was not associated with weekly alcohol consumption for men or 

women. Income moderated the relationship between neighborhood disadvantage and weekly 

consumption in female drinkers: weekly alcohol consumption increased with increasing 

neighborhood disadvantage for women with low and moderate incomes, but stayed 

relatively constant across levels of disadvantage for higher income women (global p-value 

for effect modification <0.01; Figure 1C).

Weekly beer consumption

Drinkers who lived in neighborhoods with high disadvantage had higher beer consumption 

than drinkers in less disadvantaged neighborhoods (RR=1.40, 95% CI [0.96, 2.04], p= 0.08 

for men; RR=2.86, 95% CI [1.59, 5.12], p<0.01 for women) (Table 3). Additionally, income 

moderated the association of outlet density and weekly beer consumption for women. Beer 

consumption decreased markedly as income increased for women in low outlet density areas 

but remained stable for women living in moderate or high density areas (Figure 1B).

Weekly liquor consumption

Women in moderate alcohol outlet density areas had lower weekly liquor consumption than 

women in low or high outlet density areas (RR=0.63, 95% CI [0.42, 0.94], p= 0.02).
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Weekly wine consumption

Although total outlet density was not associated with weekly wine consumption for drinking 

women (Table 3), associations of liquor outlet density and drinking place density and wine 

consumption were significant. Women who lived near the highest densities of liquor outlets 

and drinking places consumed more wine each week (RR= 1.35, 95% CI [1.01, 1.81], 

p<0.05; RR= 1.49, 95% CI [1.13, 1.96], p<0.01). The total outlet density measure was likely 

not significant despite significant associations for the separate outlet density measures due to 

the weighting of the two distributions when they were added to create the total density 

measure. When the liquor and drinking place density measures were standardized and then 

summed (giving equal weight to each density measure), total outlet density was significant 

associated with weekly wine consumption in women.

Largest number of drinks on heaviest drinking day

Alcohol outlet density and neighborhood disadvantage were not associated with the number 

of drinks current drinkers consumed on their heaviest drinking day, although there are trends 

towards greater consumption for women living in the most disadvantaged areas (Table 2). 

Neighborhood context did not interact with race/ethnicity or income to influence heaviest 

daily consumption.

DISCUSSION

We found that neighborhood disadvantage and the density of alcohol outlets around 

individuals’ homes were associated with alcohol use, although these relationships varied by 

beverage type and socio-demographic characteristics. Alcohol outlet density was not 

associated with current use, but among men who were current drinkers, living in areas of 

high outlet density was associated with more weekly alcohol consumption. Additionally, 

among female drinkers, living in high liquor or drinking place density areas was associated 

with more weekly wine consumption. Finally, living in census tracts with high compared to 

low economic disadvantage was associated with a lower probability of drinking for men and 

women, although current drinkers consumed more beer each week than drinkers in less 

disadvantaged neighborhoods. While only a few significant associations emerged between 

neighborhood context and alcohol use outcomes, results were in the expected direction with 

consistent patterns for current drinkers.

Consistent with previous research (Truong and Sturm 2007, Connor, Kypri, Bell & Cousins, 

2011, Kavanagh et al., 2011, Ahern et al., 2013, Halonen et al., 2013), we found that men 

who drank, and lived in areas of high alcohol outlet density consumed more alcohol each 

week than men in lower outlet density areas. These results support alcohol availability 

theories, where greater access to alcohol is hypothesized to result in more use (Gruenewald 

and Treno 2000, Fone et al., 2012). We did not find evidence for an association between 

alcohol outlet density and the probability of current use or heaviest daily consumption, 

although living in areas with the highest outlet densities trended towards drinking more 

alcohol on the heaviest drinking day for men and women.
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Women living in areas of moderate alcohol outlet density had lower weekly liquor 

consumption than women in low or high density areas. The direction of the association 

between alcohol outlet density and weekly liquor consumption is contrary to our hypotheses 

and some previous research (Truong and Sturm 2007, Picone et al., 2010, Ahern et al., 2013, 

Pereira, Wood, Foster & Haggar, 2013), although other researchers did not examine gender-

specific models. Men and women may not interact the same way with their environments, 

which may differentially influence alcohol use. Limited research indicates that 

neighborhood norms about drinking may more strongly affect women’s alcohol use 

compared to men’s use (Ahern, Galea, Hubbard, Midanik & Syme, 2008). We also found 

some gender differences in the associations of neighborhood context and beverage-specific 

weekly alcohol use, which offers further support that the neighborhood exerts different 

influences on drinking for men versus women. Given the relative dearth of evidence for 

gender differences in how neighborhood exposures affect health (Matheson et al., 2010, 

Osypuk 2013), future research should more closely examine processes through which 

neighborhood context differentially relates to alcohol use for men and women.

Although we hypothesized that neighborhood disadvantage would be positively associated 

with alcohol use, we found that higher neighborhood disadvantage resulted in a lower 

probability of alcohol use. Other researchers have found similar results, however (Pollack et 

al., 2005, Galea et al., 2007, Matheson et al., 2012, McKinney, Chartier, Caetano & Harris, 

2012, Karriker-Jaffe, Roberts & Bond, 2013, Kuipers et al., 2013), which suggests that 

theories other than stress and coping may explain neighborhood influences on current 

alcohol use. Alternatively, neighborhood context may not influence current alcohol use, as 

using versus abstaining from alcohol is strongly related to individual and interpersonal 

factors like alcohol expectations, affect, health status and drinking norms (Cooper, Frone, 

Russell & Mudar, 1995, Ruchlin 1997). In an older sample like MESA, health status may be 

a particularly important predictor of current alcohol use (Ruchlin 1997). Among current 

male drinkers, however, neighborhood disadvantage was associated with higher weekly 

consumption. This supports theories of stress and coping as a mechanism through which 

neighborhood SES might influence alcohol use. Researchers have hypothesized that 

exposure to stressors may result in more alcohol use for coping specifically in men, while 

women may cope in more passive, internal ways resulting in higher rates of depression 

(Cooper et al., 1992). We did find, however, an association between living in a highly 

disadvantaged neighborhood and greater weekly beer consumption for women. More 

research is necessary to unpack differences in coping with neighborhood stressors for men 

and women, and whether gender and beverage type plays a role in these processes.

We did not find an association between neighborhood context and heaviest daily alcohol 

consumption for current drinkers, although our results were mainly in the expected 

direction. Heavy daily alcohol consumption in MESA is minimal, and the small variation 

may limit our ability to detect associations between neighborhood context and heavy daily 

alcohol use. Although other researchers have found strong associations between alcohol 

outlet density and neighborhood disadvantage and heavy or risky alcohol use (Cerdá et al., 

2010, Kavanagh et al., 2011, Fone, Farewell, White, Lyons & Dunstan, 2013, Kuipers et al., 

2013, Shimotsu et al., 2013), most of these studies assessed binge drinking, or heavy alcohol 

use based on levels of weekly consumption. These measures may more accurately 
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characterize heavy use than asking participants to report the number of drinks they 

consumed on their heaviest drinking day in the past 30 days. Additionally, the populations 

included in these studies were younger on average than our older sample, and heavy alcohol 

use decreases with age (Moos, Schutte, Brennan & Moos, 2009). It is also possible that other 

neighborhood factors are more important for influencing heavy alcohol use than 

neighborhood disadvantage or alcohol outlet density in older populations. Shimotsu et al., 

for example, found that the mix of alcohol outlets and grocery stores had a greater influence 

on binge drinking than the density of alcohol outlets alone (2013). Retail mix may be an 

important neighborhood feature to consider in research, as individuals drinking choices are 

likely to depend on both access to alcohol and to other non-alcoholic resources like food.

While limited research indicates that alcohol use and alcohol problems for Black and 

Hispanic Americans are more strongly affected by the neighborhood context than that of 

White Americans (Jones-Webb et al., 1997, Mulia, Ye, Zemore & Greenfield, 2008, 

Karriker-Jaffe et al., 2012), we found no evidence for moderation by race/ethnicity. We did 

find that income moderated the relationship between neighborhood context and weekly 

alcohol consumption. Men living in neighborhoods with the greatest access to alcohol, and 

who also had the most economic resources to purchase alcohol had the highest rates of 

weekly alcohol consumption. This may indicate that the combination of having the easiest 

access to alcohol and the resources by which to purchase alcohol results in the most alcohol 

use. For women, the combination of lack of access to alcohol around their home and 

financial resources resulted in low beer consumption, suggesting that interventions may be 

most efficient when targeted towards lower income women, but men with the most access to 

alcohol.

We found a different effect of income on the relationship between neighborhood 

disadvantage and weekly alcohol consumption. Weekly alcohol consumption for female 

drinkers increased with increasing neighborhood disadvantage in general, but the opposite 

was true for the highest income women. Living in a highly disadvantaged neighborhood 

resulted in lower weekly alcohol use for high income women. This also highlights the 

importance of targeting intervention and policy towards lower income women who may be 

most influenced by their neighborhood.

Our results highlight the complexity of neighborhood influences on alcohol use. We used a 

multi-site, multi-ethnic sample, which strengthens the generalizability of our results. We 

were also able to investigate variation in the relationship between neighborhood exposures 

and alcohol use by gender, race/ethnicity and income. These interactions are seldom 

investigated despite evidence that individual-level factors may moderate relationships 

between neighborhood context and alcohol use (Karriker-Jaffe et al., 2012, Mulia and 

Karriker-Jaffe 2012). One of the strengths of our study was the focus on multiple patterns of 

alcohol use and types of alcohol consumed. Only two studies of which we are aware 

examined neighborhood effects on beverage-specific alcohol use (Picone et al., 2010, Jones-

Webb and Karriker-Jaffe 2013). Developing a better understanding of how neighborhood 

context influences beverage-specific alcohol use has several important public health 

implications. First, if certain types of beverage consumption are more strongly associated 

with alcohol outlet density, zoning and policies related to alcohol sales such as taxation and 
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restrictions on hours of sales could be more targeted to efficiently and effectively reduce 

alcohol-related harm. Given limited evidence that preferences for the type of alcohol 

consumed vary by individual attributes (Caetano, Clark & Tam, 1998, Johnson, 

Gruenewald, Treno & Taff, 1998), and also that alcohol type may be differently associated 

with alcohol harm (Smart and Walsh 1995), additional research is warranted. Additionally, 

if neighborhood context is more strongly associated with certain types of beverage 

consumption, this could have public health implications for alcohol-related problems like 

violence and drunk driving that may be likely to occur in neighborhoods with higher 

disadvantage or more alcohol outlets. Although our results only provide very limited 

evidence that neighborhood context may differently influence beverage-specific use, future 

research could offer additional information for policy-makers on how neighborhood context 

might affect potential consequences of specific types of alcohol use.

Several limitations temper the conclusions we can draw from this research. Most notably, 

our analyses were cross-sectional and we cannot be certain that our neighborhood exposures 

preceded our outcome. Researchers have found that alcoholics are more likely to live in 

lower SES neighborhoods (Karriker-Jaffe et al., 2012). Additionally, we were not able to 

account for the length of time residents lived in their current neighborhood, which makes it 

impossible to determine the dose of the exposure. Although we used a diverse, multi-site 

sample, MESA participants are typically healthier than non-MESA participants living in 

similar areas because they had to be free of cardiovascular disease to be eligible for the 

study (Bild et al., 2002). It is possible that non-participation and attrition were higher among 

heavier drinkers compared to non- or lighter drinkers. This could result in bias if heavier 

drinkers are more likely to live in more disadvantaged and alcohol outlet-dense 

neighborhoods, although the bias would likely be towards the null. Although use of SIC 

codes for identifying commercial businesses is common, with precedent for doing so in 

studies of alcohol availability (Theall et al., 2011, Theall et al., 2012), SIC codes may less 

accurately identify alcohol retailers than other commercial businesses. This could result in 

differential identification of alcohol outlets by MESA site, as subtle differences in alcohol 

laws can influence the completeness of alcohol outlet listings. Despite these limitations, 

researchers have used SIC codes to identify alcohol outlets (Theall et al., 2011, Theall et al., 

2012), as they have several advantages including availability and cost-effectiveness (Handy 

and Clifton 2001). Finally, the p-values for our results should be interpreted with caution, as 

we performed multiple comparisons in our analysis, and tested multiple interactions. We did 

find evidence of some consistent patterns, however, which increases confidence in our 

results despite multiple tests.

Our research contributes to prior work by exploring two potential theories that may connect 

neighborhood context to alcohol use. We found some support for increased access to alcohol 

resulting in higher rates of alcohol use as outlined by alcohol availability theories, and we 

found partial support for a neighborhood stress and coping model. To the best of our 

knowledge, our study is the first to examine the associations between alcohol outlet density, 

neighborhood disadvantage and alcohol use for different types of alcohol. We found some 

evidence that living in areas with higher alcohol outlet density was related to greater 

consumption, but that this relationship varied by type of alcohol consumed and gender. 

Developing a more thorough understanding of the effect of alcohol availability on alcohol 
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use may be a more logical point of intervention than focusing on neighborhood 

socioeconomic disadvantage, as access to alcohol is more amenable to policy interventions.
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Figure 1. 
Figure 1A represents the relationship between tertiles of alcohol outlet density around 

residents’ homes and the average number of drinks consumed per week by drinking men, by 

strata of individual income (10th, 50th, 90th percentiles). Figure 1B represents the 

relationship between tertiles of alcohol outlet density around residents’ homes and the 

average number of beers consumed per week by drinking women, by strata of individual 

income (10th, 50th, 90th percentiles). Figure 1C represents the relationship between tertiles 

of neighborhood disadvantage and the average number of drinks consumed per week by 

drinking women, by strata of individual income (10th, 50th, 90th percentiles).
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Table 2

Prevalence ratios (95% confidence intervals) of current alcohol use and ratios of the average number of drinks 

per week and day (on heaviest drinking day) among current drinkers associated with neighborhood context for 

men and women a,b

Prevalence ratios of drinking Ratio of the number of drinks/week Ratio of the highest number of drinks/day

Women

N=3021 N=1229 N=1226

Alcohol outlet density

 Low c 1.00 1.00 1.00

 Moderate 1.15 (0.1.00,1.32)d 0.87 (0.71,1.07) 1.07 (0.95,1.19)

 High 1.10 (0.95,1.28) 1.14 (0.92,1.41) 1.09 (0.94,1.26)

 p-value for trend 0.15 0.80 0.81

Neighborhood disadvantage

 Low c 1.00 1.00 1.00

 Moderate 0.93 (0.83,1.05) 1.12 (0.90,1.40) 0.95 (0.85,1.06)

 High 0.86 (0.74,0.99) 1.08 (0.84,1.39) 0.98 (0.86,1.11)

 p-value for trend 0.05 0.48 0.20

Men

N=2762 N=1619 N=1610

Alcohol outlet density

 Low c 1.00 1.00 1.00

 Moderate 1.05 (0.96,1.14) 1.15 (0.95,1.39) 0.99 (0.90,1.01)

 High 0.94 (0.84,1.04) 1.16 (09.92,1.46)e 1.07 (0.95,1.20)

 p-value for trend 0.23 0.02 0.29

Neighborhood disadvantage

 Low c 1.00 1.00 1.00

 Moderate 0.98 (0.91,1.07) 1.13 (0.97,1.32) 1.04 (0.95,1.05)

 High 0.87 (0.79,0.96) 1.11 (0.92,1.33) 1.10 (0.97,1.25)

 p-value for trend 0.02 0.27 0.15

a
All models are adjusted for age, race, marital status, income, education, job status and study site

b
Model includes both outlet density and neighborhood disadvantage

c
Reference category

d
p-value <0.05 in models of drinking place density

e
p-value <0.05 in models of liquor store density and drinking place density, separately

Note: Bolded values are significant at p<0.05
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