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bstract

bjectives: To examine the relations between characteristics of the neighborhood built environment and recent alcohol use.
ethods: We recruited participants through a random digit dial telephone survey of New York City (NYC) residents. Alcohol consumption
as assessed using a structured interview. All respondents were assigned to neighborhood of residence. Data on the internal and external built

nvironment in 59 NYC neighborhoods were collected from archival sources. Multilevel models were used to assess the adjusted relations between
eatures of the built environment and alcohol use.
esults: Of the 1355 respondents, 40% reported any alcohol consumption in the past 30 days, and 3% reported more than five drinks in one
itting (heavy drinking) in the past 30 days. Few characteristics of the built environment were associated with any alcohol use in the past 30 days.
owever, several features of the internal and external built environment were associated with recent heavy drinking. After adjustment, persons

iving in neighborhoods characterized by poorer features of the built environment were up to 150% more likely to report heavy drinking in the last

0 days compared to persons living in neighborhoods characterized by a better built environment.
onclusions: Quality of the neighborhood built environment may be associated with heavy alcohol consumption in urban populations, independent
f individual characteristics. The role of the residential environment as a determinant of alcohol abuse warrants further examination.

2007 Elsevier Ireland Ltd. All rights reserved.
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. Introduction

The global burden of disease attributed to alcohol consump-
ion is substantial. Between 1.5% and 3.2% of global mortality
nd 6% of total global life years lost have been attributed to alco-
ol consumption (Murray and Lopez, 1996; Rehm et al., 2003).
urthermore, a dose response relationship has been documented
etween increasing amounts of daily alcohol consumption and
he risk of developing disease, including oral, esophageal, liver,

nd breast cancers, unipolar major depression, epilepsy, coro-
ary heart disease, stroke, and liver cirrhosis (Rehm et al., 2003).
n the United States, per capita alcohol consumption in 2003 was
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stimated to be 2.22 gal, representing a 0.9% increase over 2002
Lakins et al., 2005).

Several individual characteristics have been associated with
n increased risk of frequent heavy drinking. Frequent heavy
rinking and its sequelae vary by gender and race/ethnicity
Caetano and Clark, 1998a,b). Lower educational attainment and
ncome, unemployment, being single, separated, or divorced,
nd younger age have been shown to increase the risk of heavy
rinking (Galvan and Caetano, 2003). Attitudes towards drink-
ng also appear to differ by both gender and race/ethnicity, with
on-Whites having more negative attitudes towards drinking and
runkenness compared to Whites (Caetano and Clark, 1999).
urthermore, liberal attitudes and norms regarding drinking have

een associated with increased risk of heavy drinking (Caetano
nd Clark, 1999).

Although during the past decade a growing body of
esearch has considered the relations between characteristics of

mailto:kbernste@health.nyc.gov
dx.doi.org/10.1016/j.drugalcdep.2007.06.006


lcohol

n
E
S
t
r
r
t
M
u
o
a
a
r
d
h
r
w

b
v
r
b
o
G
M
s
s
c
n
a
v
t
i
w
e
t
2
b
t

c
t
T
s
t
h
e
p
e
2
a
a
2
1
c
p
t

o
t
n
t
(

t
e
a
u
t
a
d
h
t
b
t

2

2

J
N
a
t
R
t
w
f
n
g
Y

d
m
o
d

2

t
C
r
d
u
a
E
l
M

m
(
r
s
a
s

K.T. Bernstein et al. / Drug and A

eighborhoods and health (Cohen et al., 2003; Diehr et al., 1993;
llaway and Macintyre, 1996; Macintyre and Ellaway, 2003;
ubramania et al., 2001), there is a paucity of research on fea-

ures of an individual’s neighborhood context that may play a
ole in shaping alcohol use and misuse. There has been some
esearch on characteristics of neighborhoods and their relation
o alcohol use among adolescents and young adults (Kim and

cCarthy, 2006; Wilson et al., 2005). Among adolescents, reg-
lar alcohol use increases with lower neighborhood attachment,
rganization, and higher community norms favoring drug use
nd the perceived availability of drugs (Beyers et al., 2004). One
nalysis has shown that alcohol use among adolescents is cor-
elated with increased neighborhood violence and drug use, and
ecreased safety (Lambert et al., 2004). It has been reported that
igh socio-economic status (SES) neighborhoods have increased
eporting of parental drinking which may in turn be associated
ith increased adolescent alcohol use (Chuang et al., 2005).
A few recent reports have assessed the spatial relations

etween availability of alcohol within communities and indi-
idual alcohol consumption. These studies have found a
elationship between proximity and availability of alcohol in
oth individual consumption of alcohol and community dis-
rder and violence (Cohen et al., 2006; Gorman et al., 2001;
ruenewald et al., 1993, 2002; Lipton and Gruenewald, 2002;
illar and Gruenewald, 1997; Zhu et al., 2004). However, these

tudies were concerned particularly with the location and den-
ity of the availability of alcohol as key determinants of alcohol
onsumption and attendant adverse health consequences and did
ot consider if features of neighborhoods themselves, separate
nd apart from availability of alcohol, were associated with indi-
idual alcohol consumption. We are aware of only one study
hat has considered whether particular neighborhood character-
stics are associated with risk of adult alcohol use. In that study,
omen residing in neighborhoods characterized by high lev-

ls of disorder, drank more heavily or got drunk more often
han those living in a more orderly neighborhood (Hill et al.,
005). This study was limited by reliance on self-reports for
oth alcohol use and neighborhood conditions and was restricted
o women.

The urban built environment can be thought of as all of the
haracteristics of an area or neighborhood that cannot be reduced
o the people that live in that area (Weich et al., 2002, 2001).
his includes not only the buildings of a neighborhood, but the
treets, parks, public spaces, etc. There is growing interest in
he notion of the built environment and its potential influence on
ealth, and there is no one definition of what constitutes the built
nvironment. For example, land use, urban sprawl, residential
roximity to playgrounds and fast food establishments have been
xamined within the context of obesity (Burdette and Whitaker,
004; Ewing et al., 2006; Gordon-Larsen et al., 2006). Indoor
ir quality has been extensively studied in relation to respiratory
nd other illnesses in both workplaces and homes (Apte et al.,
000; Bornehag et al., 2005; Mendell et al., 2002; Sundell et al.,

995; Wargocki et al., 2002). Additionally, the role of new road
onstruction has been explored in the context of injuries, noise
ollution, air and sleep quality (Egan et al., 2003). Although
here is no consensus in the literature about a single definition
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f the built environment, leading thinkers in the area have urged
hat the role of multiple dimensions of the built environment
eed to be explored in concert, and that study designs that objec-
ively assess the built environment are key next steps for the field
Frumkin, 2006).

In this analysis we expand upon the growing body of litera-
ure examining the potential health consequences of poor built
nvironment. This work examines the relation between char-
cteristics of the neighborhood built environment and alcohol
se in a large urban area. We make a distinction here between
he internal and the external built environment and make use of
n objective assessment of the built environment using archival
ata combined with survey self-report data to assess use of alco-
ol. In this paper we define the internal built environment as
he internal characteristics of individual homes and the external
uilt environment as characteristics of the façade or structure of
he home.

. Methods

.1. Sample

A random digit dial telephone survey was conducted between March and
une of 2002 among residents of the New York City (NYC) metropolitan area.
on-institutionalized adult residents of the NYC metropolitan area aged 18 years

nd over were eligible for the study (Tardiff et al., 1986). The study was intended
o document mental health in the aftermath of the September 11, 2001 attacks.
esidents living closest to the World Trade Center site were oversampled. While

he telephone survey sampled from the larger metropolitan area, this analysis
as restricted to residents of the five boroughs of NYC. The cooperation rate

or the 35 min survey was 64.3%; the sample of respondents did not differ sig-
ificantly from the 2000 census estimates of New York City with respect to age,
ender, race/ethnicity, or income. The Institutional Review Board of the New
ork Academy of Medicine reviewed and approved this work.

Using a structured questionnaire, respondents were interviewed regarding
emographic characteristics such as age, race/ethnicity, sex, educational attain-
ent and income. For this analysis, alcohol use was assessed in two ways: report

f drinking any alcohol in the past 30 days and report of drinking five or more
rinks at one sitting in the past 30 days (heavy alcohol use).

.2. Built environment assessment

The 59 community districts of NYC represent the neighborhood units in
his study. The community district boundaries represent efforts of the New York
ity Office of City Planning in the 1970s to define neighborhoods through the

esidents’ own descriptions and community involvement was critical in their
evelopment. While these districts may no longer represent the homogenous
nits initially described three decades ago, they do represent neighborhoods that
re meaningful for local residents and relevant to resident health and behavior.
xamples of these community districts include well-recognized neighborhoods

ike the Upper West Side, or Bedford-Stuyvesant (Galea et al., 2005, 2003;
arzuk et al., 1997; Tardiff et al., 1986).

Information describing characteristics of the neighborhood built environ-
ent was obtained from the 1999 NYC housing and vacancy survey (NYCHVS)

U.S. Census Bureau, 1999) and the fiscal 2002 NYC mayor’s management
eport (New York City Mayor’s Office of Operations, 2004). The NYCHVS is
ponsored by the NYC Department of Housing Preservation and Development
nd is conducted approximately every 3 years. In the NYCHVS, trained field
taff visits a sample of housing units in each neighborhood; the 1999 NYCHVS

ncluded over 15,000 occupied units. For each housing unit, the field staff assess
he physical condition of the unit as well as interview one adult member. This
nalysis includes only occupied housing units to allow for comparison between
he relative roles of external and internal built environments. The median number
f housing units sampled per neighborhood was 245 (range of 187–702).



246 K.T. Bernstein et al. / Drug and Alcohol Dependence 91 (2007) 244–252

Table 1
Characteristics of the internal and external built environment in 59 New York City neighborhoods

Characteristic Mean Median S.D. Range

Study participants 23 13 4–291
Median income ($) 38,714 36,470 16,000–79,475

External built environment
Percentage of buildings in neighborhood observed to be in dilapidated condition

(one or more critical defect such as major open holes in the walls, or intermediate
defects such as missing stair rails, or poor original construction and thus
incapable of providing safe and adequate shelter for occupants)

1.0 0.5 1.3 0–7.7

Percentage of buildings in neighborhood observed to be in deteriorating condition
(displayed a lack of proper upkeep that could be corrected by normal
maintenance, demonstrated through one or more intermediate defects like rotted
or loose window frames or broken or missing stair rails)

5.9 5.1 3.8 0.3–18.7

Percentage of buildings in neighborhood observed to have any external wall
problems (missing bricks, siding, or outside wall material, sloping of bulging
outside walls, or major cracks in outside walls

2.9 2.3 2.9 0–12.5

Percentage of buildings in neighborhood observed to have any window problems
(broken or missing windows, rotted or loose windows, or boarded up windows)

3.2 2.4 2.8 0–11.5

Percentage of buildings in neighborhood observed to have any interior or exterior
stairway problems (loose, broken or missing railing, rotted or loose, broken, or
missing steps)

4.9 3.5 4.3 0–16.2

Number of structural fires (emergency incidents in which the NYC fire department
responded that were classified as structural fires or fires that have spread
throughout the building

454.2 434.0 197.1 137.0–1014.0

Internal built environment
Percentage of housing units in neighborhood experiencing toilet breakdowns (a time

in the past 3 months when all toilets were not working for 6 consecutive hours)
9.6 9.0 3.9 2.5–18.5

Percentage of housing units in neighborhood with some non-functioning kitchen
facilities

2.4 2.4 1.5 0–6.3

Percentage of housing units in neighborhood experiencing more than three heat
breakdowns in winter (when heating equipment was not working for 6
consecutive hours)

4.4 3.2 3.7 0–16.6

Percentage of housing units in neighborhood needing additional heat in winter
(using additional sources of heat [such as a kitchen stove] because the regular
system, though working, did not provide sufficient heat)

11.0 9.2 5.8 1.6–30.1

Percentage of housing units in neighborhood with a large area of peeling paint or
plaster (area of broken or peeling plaster on the interior ceiling or walls larger
than 8.5 in. by 11 in.)

6.5 5.9 3.5 0.4–14.2

Percentage of housing units in neighborhood with internal water leakage (any water
om th

16.2 15.5 5.9 7.0–29.6
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leaking into the unit in the past 12 months, not including leaks resulting fr
unit’s own plumbing fixtures backing up or overflowing

The Mayor’s Office of Operations compiles data from a variety of agencies
ithin the NYC government, including the fire department, police department,

nd the department of sanitation in the biannual mayor’s report. Data from 2002
as obtained by accessing the interactive “My Neighborhood Statistics” feature
n the mayor’s management report website. A summary of all features of the
nternal and external built environment assessed is provided in Table 1.

.3. Statistical analysis

Statistical analyses were weighted to adjust for the probability of selec-
ion, accounting for number of persons in a household, number of telephones
n the household, and the oversample. Multilevel generalized estimating equa-
ion models (Zeger and Liang, 1986) were used to assess the relations between
haracteristics of the built environment and the drinking of alcohol in the past
0 days and heavy drinking in the past 30 days. Separate models were con-
tructed for each measure of the built environment. The linearity of the relations

etween the independent variables and outcomes were examined by assess-
ng differences in the log likelihoods between models with a linear exposure
nd a quadratic exposure; simple linear models were found to be appropriate
or all relations examined. Adjusted models controlled for median neighbor-
ood income in 2000 (Bureau, 2000), household income, age, race/ethnicity,
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nd gender. Marital status and education were assessed as potential confounders
nd found not to significantly change the results of the models; therefore these
ovariates were not included in the final models presented. Odds ratios (ORs)
ere calculated from the final model. Here each OR represents the change in

he relative odds of drinking alcohol in the 30 days prior to interview (or heavy
rinking in the 30 days prior to interview) for a one standard deviation change
n the measure of the built environment (Table 1). We also considered models
hat adjusted for depression and exposure to the September 11 terrorist attacks
o assess if the timing of the study and the particular circumstances of the study
nfluenced the results documented here.

. Results

A total of 1570 NYC residents were interviewed; 1355
86.3%) provided information required to determine neigh-

orhood of residence. There were no significant demographic
ifferences between participants who provided residential infor-
ation and those who declined. Table 2 shows the demographic

haracteristics of the study population; the demographic distri-
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Table 2
Demographic characteristics of study population and reported alcohol use in past 30 days

Overall study
population

% Percentage drinking
alcohol in past 30 days

p-Value Percentage drinking heavy
alcohol in past 30 days

p-Value

Total 1355 100.00 39.98 3.25

Age
18–24 144 15.95 44.69 0.13 5.01 0.31
25–34 357 27.75 39.65 4.19
35–44 279 18.33 43.76 3.27
45–54 248 18.04 41.90 2.20
55–64 148 10.95 29.32 2.05
65+ 134 8.98 28.31 0.56

Gender
Male 616 43.83 48.24 <0.001 5.60 0.0009
Female 739 56.17 32.38 1.41

Race/ethnicity
White 682 35.65 58.27 <0.001 4.71 0.64
Asian 102 6.26 25.81 2.55
African-American 220 24.24 28.08 2.79
Hispanic 291 29.69 26.76 2.09
Other 40 4.15 47.87 3.84

Income
$100,000+ 213 11.33 70.95 <0.001 5.59 0.0002
$75,000–$99,999 102 9.76 55.89 0.34
$50,000–$74,999 196 16.08 44.36 3.11
$40,000–$49,999 93 6.68 41.88 8.16
$30,000–$39,999 134 14.91 44.06 0.51
$20,000–$29,999 142 16.54 30.29 5.63
<$20,000 265 24.71 29.59 4.39

Education
Graduate degree 255 10.55 59.42 <0.001 3.07 0.75
College degree 442 27.87 54.24 4.66
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Some college 239 21.60 35.97
High school graduate/GED 248 23.99 32.37
<High school graduate 169 15.99 15.95

ution is comparable to the 2000 census demographics for NYC.
verall, the mean age of the sample population was 40.36 and
6.2% were female. Over a third of the sample was White, 24.2%
ere African-American, and 29.7% were hispanic. Forty-four
ercent of the sample reported an annual income of $50,000 or
ore, and 38% had completed at least a college degree.
The prevalences of alcohol drinking in the last 30 days and

eavy alcohol drinking (more than five drinks in one sitting) were
0% and 3%, respectively. Males and Whites (p < 0.001) were
ore likely to report drinking any alcohol in the past 30 days

Table 2). Furthermore, there were moderate dose response rela-
ions between increasing income and education, and increasing
revalence of any drinking in the past 30 days (Table 2). Men
eported more heavy drinking in the past 30 days (p < 0.001,
able 2). Unlike any drinking in the past 30 days, no asso-
iation was found between race/ethnicity and heavy drinking
n the past 30 days. Significant differences were seen with
espect to income and heavy drinking (p < 0.001), but not with
ducation.
The results of the multilevel models predicting any alcohol
se in the past 30 days are shown in Table 3. Several fac-
ors showed unadjusted negative associations (buildings with
tairway problems, toilet breakdowns, non-functioning kitchen

C
9
(
9

2.66
2.50
2.85

acilities, more than three heat breakdowns, and need for addi-
ional heat) with any drinking in the past 30 days; however after
djustment only two characteristics of the built environment
ere still associated with alcohol use. A respondent living in a
eighborhood characterized by units with large areas of peeling
aint or plaster had a 1.33 (95% CI 1.08–1.65) times greater odds
f drinking in the last 30 days compared to a similar respondent
iving in a neighborhood characterized by one standard devia-
ion fewer units with large areas of peeling paint and plaster. The
djusted OR for percentage of units with internal water leakage
as 1.30 (1.01–1.66).
Table 4 describes the results of the multilevel models pre-

icting heavy alcohol use (more than five drinks in one sitting)
n the past 30 days. In adjusted models, several characteristics
f the built environment were associated with increased odds
f heavy drinking. These included percentage of buildings with
indow problems (OR = 2.05, 95% CI 1.03–4.09) or stairway
roblems (OR = 2.34, 95% CI 1.13–4.86), percentage of units
ith more than three heat breakdowns in winter (OR = 2.42, 95%

I 1.33–4.43), needing additional heat in winter (OR = 2.18,
5% CI 1.21–3.93), with large areas of peeling paint or plaster
OR = 2.02, 95% CI 1.18–3.46), and internal leakage (OR = 2.55,
5% CI 1.61–4.05).
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Table 3
Multilevel logistic regression models predicting any alcohol use in the past 30 days

Characteristic ORa 95% CI Adjusted ORa,b 95% CI

External
Percentage of buildings observed to be in dilapidated condition 0.89 0.71–1.11 1.00 0.81–1.24
Percentage of buildings observed to be in deteriorating condition 0.88 0.70–1.11 1.11 0.69–1.44
Percentage of buildings with any external wall problems 0.82 0.67–1.02 1.01 0.80–1.29
Percentage of buildings with any window problems 0.86 0.69–1.06 1.24 0.98–1.56
Percentage of buildings with any stairway problems 0.75 0.61–0.93 1.08 0.84–1.39
Number of structural fires 0.87 0.67–1.10 1.10 0.89–1.37

Internal
Percentage of units experiencing toilet breakdowns 0.68 0.56–0.83 0.93 0.69–1.24
Percentage of units with some non-functioning kitchen facilities 0.81 0.66–0.99 0.99 0.79–1.24
Percentage of units experiencing more than three heat breakdowns in winter 0.73 0.58–0.93 1.15 0.90–1.47
Percentage of units needing additional heating in winter 0.74 0.58–0.95 1.05 0.79–1.39
Percentage of units with large area of peeling paint or plaster 0.90 0.74–1.09 1.33 1.08–1.65
Percentage of units with internal water leakage 0.81 0.64–1.02 1.30 1.01–1.66

a Odds ratio for a 1S.D. increase in the particular characteristic of the built environment.
b Adjusted for neighborhood income, household income, age, race, sex.

Table 4
Multilevel logistic regression models predicting heavy alcohol use (more than five drinks in a sitting) in the last 30 days

Characteristic ORa 95% CI Adjusted ORa,b 95% CI

External
Percentage of buildings observed to be in dilapidated condition 1.16 0.81–1.68 1.26 0.84–1.89
Percentage of buildings observed to be in deteriorating condition 0.96 0.51–1.81 1.14 0.64–2.04
Percentage of buildings with any external wall problems 1.29 0.78–2.13 1.68 0.92–3.06
Percentage of buildings with any window problems 1.21 0.72–2.18 2.05 1.03–4.09
Percentage of buildings with any stairway problems 1.25 0.68–2.28 2.34 1.13–4.86
Number of structural fires 1.29 0.81–2.07 1.48 0.84–2.63

Internal
Percentage of units experiencing toilet breakdowns 1.06 0.62–1.82 1.65 0.85–3.22
Percentage of units with some non-functioning kitchen facilities 1.15 0.67–1.97 1.57 0.91–2.72
Percentage of units experiencing more than three heat breakdowns in winter 1.27 0.75–2.14 2.42 1.33–4.43
Percentage of units needing additional heating in winter 1.26 0.76–2.08 2.18 1.21–3.93
Percentage of units with large area of peeling paint or plaster 1.35 0.82–2.20 2.02 1.18–3.46
Percentage of units with internal water leakage 1.40 0.88–2.24 2.55 1.61–4.05
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b Adjusted for neighborhood income, household income, age, race, sex.

Two additional sets of multilevel models were also examined,
djusting for lifetime depression, and whether the respondent
as directly affected by the September 11 terrorist attacks. The

esults of the multilevel models did not change substantially
ith the addition of any of these factors, therefore the mod-

ls presented (Tables 3 and 4) do not include these additional
actors.

. Discussion

This multilevel analysis found that while few characteris-
ics of the neighborhood built environment were associated with
ny drinking, several characteristics of both the internal and the
xternal built environment were associated with an increased
pisodes of recent heavy drinking. Respondents living in neigh-

orhoods characterized by poor built environments were up to
50% more likely to report recent heavy drinking than similar
espondents in neighborhoods with better built environments,
hen controlling for individual characteristics.

t
i
o
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ment.

There are well-established theoretic frameworks that may
elp us understand the association between living in a sub-
tandard built environment and heavy drinking. The tension
eduction hypothesis suggests that alcohol reduces stress and
istress and that people consume alcohol to reduce the stress
nd distress of their lives (Conger, 1956). Several authors have
uggested that living in poor neighborhoods is associated with
sychological distress (Aneshensel and Sucoff, 1996; Galea et
l., 2005; Latkin and Curry, 2003; Ross and Mirowsky, 2001;
chulz et al., 2000). It is therefore plausible that persons living in
eighborhoods characterized by poor quality built environments
se alcohol to relieve stress due to their living conditions. The
bservation that heavy alcohol use is associated with conditions
f the neighborhood built environment rather than any drinking
ay support this hypothesis. The association between charac-
eristics of the built environment and heavy alcohol use was
ndependent of individual characteristics, suggesting that quality
f the local neighborhood may be associated with vulnerabil-
ty to adverse health among all persons in such neighborhoods,
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ndependent of the possible salutary properties of individual
esources such as income.

It is possible that the association between qualities of the
eighborhood built environment and heavy alcohol use may be
reflection of a concentration of other deleterious elements

f the urban neighborhood environment that, through various
echanisms, increase exposure to stressors and hence heavy

lcohol drinking. The analyses presented here were adjusted
or neighborhood income suggesting that factors directly linked
o neighborhood economic status are unlikely to explain the
bserved association. However, factors such as neighborhood
ollective efficacy and social capital, unmeasured here, may con-
ribute to the observed association. Although we found that both
eatures of the internal and the external built environment were
ssociated with increased risk of heavy alcohol use, features of
he internal environment were more likely to be associated with
eavy alcohol use than were features of the external environ-
ent. This may suggest that it is the daily exposure to adverse

ocal conditions that may be central to the relation between
he built environment and alcohol use rather than exposure to
ocially and more collectively experienced elements of the local
nvironment.

Individual drinking patterns are dynamic and change
hroughout the life course. Alcohol consumption generally
eclines as persons age (Karlamangla et al., 2006; Moore et
l., 2005). Furthermore, marriage and smoking cessation have
een shown to coincide with reductions in heavy drinking
Karlamangla et al., 2006; Moore et al., 2005). In the United
tates, heavy alcohol consumption is associated with being
ale, White, unmarried, lower income, and having less than
high school education (Glynn and Rhodes, 2005; Hoffman et

l., 1999; Karlamangla et al., 2006; Midanik, 1983; Midanik
nd Clark, 1994, 1995; Midanik et al., 1990; Moore et al.,
005). Similar findings were seen here when individual level
actors were examined (Table 2). Several of the known individ-
al risk factors for heavy alcohol consumption, including low
ncome and low education are likely to cluster within neigh-
orhoods with poor quality built environment. In the analysis
resented here, models were adjusted for age, race/ethnicity,
ex, income, education, and marital status and we still found a
elation between characteristics of the neighborhood environ-
ent and heavy alcohol use. This suggests that the association

etween the neighborhood built environment and heavy alcohol
se is, at least in part, independent of the concentration of indi-
idual risk factors for heavy alcohol use in these neighborhoods.

Urban minority communities are burdened with a dispropor-
ionate share of alcohol advertising. For example, in Chicago,
frican-American neighborhoods had nearly five times as
any outdoor alcohol advertisements as White neighborhoods

Hackbarth et al., 1995). In Latino communities in California,
child walking home from school may be exposed to between
0 and 60 storefront alcohol advertisements (Alaniz and Wilkes,
995). African-American youth were exposed to 21% more beer

nd 42% more distilled spirits magazine advertisements than the
er capita exposure of youth in general and were exposed to 15%
ore alcohol radio advertisements in 2004 (Center on Alcohol
dvertising and Youth, 2006). While we are unable to assess the

w
I
t
d
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ole of advertising in this analysis, it is possible that alcohol mar-
eting focused in largely minority communities may account for
he disproportionate burden of heavy alcohol consumption these
ommunities may experience.

Previous analyses have suggested that poor neighborhood
onditions generally (Cutrona et al., 2005; Driessen et al., 1998;
enderson et al., 2005; Latkin and Curry, 2003; Schulz et al.,
000; Yen and Kaplan, 1999) and poor quality built environ-
ent specifically (Galea et al., 2005) may be associated with

reater likelihood of psychopathology. Heavy alcohol consump-
ion is well known to be comorbid with psychopathology (Grant
nd Harford, 1995; Lipton, 1994) and it is possible that psy-
hopathology such as depression may in part mediate the relation
bserved here. To assess this potential mechanism we consid-
red lifetime depression as a covariate in the multilevel models
f interest. Inclusion of depression in these models did not sub-
tantially attenuate the point estimates of interest suggesting
hat at least in this context psychopathology may not contribute
ubstantially to the observations being documented here.

It is possible that persons who drink more heavily move to
eighborhoods characterized by a poorer physical condition.
owever, social drift is not likely to fully explain the associ-

tions we report. The findings we present were adjusted for both
ndividual and neighborhood level income, therefore for social
rift to adequately explain our findings, individuals who drank
eavily would have to be more likely to move to or remain in
eighborhoods with a poorer physical condition, holding con-
tant their individual income and the neighborhood income level.
ltimately it is unclear from this work if residing in neighbor-
oods characterized by poorer built environments may influence
ersons to drink heavily or if persons who drink heavily are
nable to maintain their homes and in turn their neighborhoods
ay deteriorate.
This analysis may not be generalizable to other cities for

wo reasons. First, NYC is the largest city in the US and it
s characterized by a heterogeneity that is uncommon in other
ities. Second, the data for this analysis were originally col-
ected to assess mental health problems following the September
1 attacks on New York City. While the survey took place 6
onths following the attacks, evidence suggests that there may

ave been an excess alcohol use that persisted this many months
fter the terrorist attacks (Vlahov et al., 2004a,b). In order for
he attacks to substantially influence these findings however,
here would have to be an association between exposure to the
ttacks and the neighborhood built environment that created bias
n the relation between neighborhood characteristics and health
ehavior. This is unlikely given the very localized nature of
he September 11 terrorist attacks influencing a very small geo-
raphic part of New York City. We note that when we adjusted
or being directly affected by the September 11 terrorist attacks,
he measures of association describing the associations of inter-
st did not change substantially. This is reassuring that the results
ocumented here are not simply a reflection of associations that

ere present at one point in time in one specific circumstance.

t remains possible, however, that unmeasured confounders par-
icular either to the time of this study or to New York City as
istinct from other cities, explain the results documented here.
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One of the challenges of existing work that has assessed
eatures of the urban environment that may be associated with
ehavior is the reporting of both environmental features and of
ehavior by the same study participants. The principal method
o overcome this limitation is through the use of measures that
haracterize the built environment that were independent of the
urvey assessing alcohol use. Efforts to objectively assess the
uilt environment have been documented by several authors
Cohen et al., 2000; Ewing et al., 2002). Increasingly it is recog-
ized that objective assessments of the built environment have
critical role to play in epidemiologic work that is concerned
ith assessing relations between the built environment, health,

nd health behavior (McGinn et al., 2007). Consistent with this
hinking, we used an objective assessment of the built environ-

ent in this study. Specifically, the assessments of neighborhood
ondition that were used for this study were carried out by objec-
ive field investigations by the NYC municipal government for
urposes other than the analysis presented here. While these
ssessments may not consider the perspective of those who live
n the neighborhood and how they may internalize of view the
onditions that they live in, we suggest, as have others, that the
bjective nature of the built environment data strengthens con-
dence in the empiric observations documented here. From a
ethodologic point of view, the combination of objective assess-
ents of the built environment with survey report of alcohol use

ubstantially minimizes potential endogeneity and strengthens
onfidence in the observations documented here.

Our analysis suggests an association between heavy alcohol
se and the urban built environment. However, it is far more diffi-
ult to draw causal inference directly from this work. A growing
umber of authors have written about the challenges of applying
ausal thinking to macrosocial determinants of health (Kaufman,
007). Modern epidemiologic causal thinking is predicated on
ounterfactual arguments that posit an alternate reality where
ll other factors, except the putative cause of interest, are held
onstant. However, it is challenging to articulate counterfactual
xperiments or scenarios that change putative social causal fac-
ors in isolation. For example, we found that irrespective of
ndividual and household income, residing in a neighborhood
ith a larger percentage of homes with internal water dam-

ge increases individual likelihood of reporting heavy drinking.
enerating a counterfactual argument regarding internal water
amage is challenging. Such a counterfactual would require
nvisioning an identical person living in an identical neighbor-
ood that is the same in all other respects except the proportion
f homes in that neighborhood characterized by internal water
amage. The exposure of interest here clearly is inextricably tied
o a range of other neighborhood-level, and individual-level fac-
ors and conditions such that changing this one particular factor
ould almost necessarily imply changing several other factors,

ncluding other features of the built environment (e.g., low inter-
st home improvement loans, changes in building codes, more
requent building inspections). We note that this challenge is not

articular to the study of the relation between the built environ-
ent and health and health behavior, but rather poses a challenge

or all epidemiologic inquiry into social factors that may cause
ealth and disease. Importantly, such causal thinking has impli-

A

D
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ations for the role of work such as that documented here and
ossible interventions that may be informed by it. Although we
solate here specific elements of the built environment that are
ssociated with alcohol drinking, the relevant intervention here
ay not be changing these specific elements, but rather inter-

ening at different levels of influence in such a way as to change
iving conditions as a whole to improve the social environment.
or example, relevant policy level interventions arising from

his work probably would not target the fixing of water leaks,
ut rather may target overall conditions of the built environment.

There are likely several other contextual processes that both
eparate from, and potentially with, characteristics of the built
nvironment may influence risk of alcohol use. In the analysis
resented here we examined the possible relation between one’s
hysical environment and the use and abuse of alcohol. This is
ut one potential component in the complex etiology of sub-
tance use. The pricing, availability, and spatial distribution of
lcohol, social norms regarding alcohol use, and parental and
ocial support all may be important in the individual outcome
f alcohol use and abuse. Several studies have shown a relation
etween alcohol outlet density at the neighborhood level and
lcohol use, suggesting that alcohol outlets may mediate at least
ome of the relation between contextual characteristics of neigh-
orhoods and alcohol use (Freisthler et al., 2003; Gorman et al.,
001; Gruenewald et al., 2006a,b, 2002; Scribner et al., 1998,
000; Treno et al., 2001; Zhu et al., 2004). These findings are fur-
her modified by alcohol price (Treno et al., 1993a,b). Alcohol
ost has been shown to be associated with individual consump-
ion as well as retail density (Treno et al., 2001, 2006, 1993a,b).
uture research is needed to disentangle the complex relation-
hip between availability, neighborhood, and alcohol use. The
rocess of urban gentrification may provide a natural laboratory
or future studies aimed at elucidating the relationship between
hanging features of the urban built environment and alcohol
se and abuse. If the relationship between the built environ-
ent and alcohol use is in fact causal, we might expect that as

uilt environments improve through urban gentrification, that
he risk of alcohol abuse in specific neighborhoods would be
ttenuated.

Caveats considered this work adds to the growing body of
iterature that has documented an association between the envi-
onment in which one lives and health behavior, independent of
ndividual characteristics. In NYC, while residing in a neighbor-
ood characterized by a poor built environment was associated
ith an increased likelihood of recent heavy drinking, there
as little relation between neighborhood environment and any
rinking. While this analysis cannot establish a causal relation
etween exposure to neighborhood environment and use of alco-
ol, it suggests that local context may play a role in heavy alcohol
rinking and that multi-level approaches to the study of heavy
lcohol drinking may be warranted.
cknowledgements
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