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Neighborhood Psychosocial Hazards and Binge
Drinking among Late Middle-Aged Adults
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ABSTRACT  Older adults may be more vulnerable to negative health effects from alcohol
as they age. Distress and adverse neighborbood conditions that provoke distress may
influence drinking behavior. Using baseline data from the Baltimore Memory Study, a
cohort study of adults aged 50-70 years living in 65 Baltimore City neighborhoods, we
investigated the association between neighborhood psychosocial hazards (NPH) and
the number of binge drinking days in the past month among non-abstainers (N=645).
We used negative binomial regression with generalized estimating equations to estimate
the relative number of binge drinking days per month associated with a one standard
deviation increase in NPH score. Residing in neighborhoods with more psychosocial
hazards was independently associated with more binge drinking for females, but not for
males. For females, each one standard deviation increase in NPH score was associated
with a 1.52 relative risk of binge drinking (95 % confidence interval, 1.10, 2. 10) in the
adjusted model. The findings were robust to a sensitivity analysis in which we used the
average number of drinks per drinking occasion as an alternative outcome. Our
findings provide evidence linking adverse neighborbood conditions with alcohol
consumption in non-abstaining late middle-aged women, and suggest that late
middle-aged men and women may have different reactions to adverse residential
neighborhoods.
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INTRODUCTION

Risky drinking is frequently reported among young adults."* However, a recent
report found that British adults 55-74 years old spent more than ten times the
amount that 16-24 year olds spent on alcohol-related hospitalizations.? In the USA,
alcohol-related hospitalizations in older adults occur with a frequency similar to
heart attacks.”

These findings may seem surprising given that average per-person alcohol
consumption decreases, rates of binge drinking decrease, and the incidence and
prevalence of alcohol abuse and dependence disorders also tend to decrease with
age'™® (mildly until around age 70 and more steeply thereafter),” although not for
all subgroups.'®!"" Among late middle-aged U.S. adults (45-65 years), prevalence of
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past-year alcohol abuse or dependence is estimated to be 8.2 % for males and 2.9 %
for females, ' 4-5 % of adults 55 and older report binge drinking in the past
month,"® and 9 % of adults over age 65 consume alcohol in excess of national
guidelines. '

Older adults may be more vulnerable to the negative health effects of alcohol than
their younger counterparts due, in part, to interactions with prescription medi-
cations and less efficient metabolism of alcohol, which results in older adults having
higher blood alcohol levels than younger adults after consuming a similar
amount.”'>'® The population attributable risk of these vulnerabilities will increase
sharply with the aging of the population coupled with possibly higher drinking
levels in the baby boomer and younger cohorts."* To inform public health efforts to
minimize drinking-related health problems, a comprehensive understanding of risk
factors and risk regulators is needed.

Previous research suggests that distress is a risk factor for drinking-related health
problems. The tension reduction hypothesis posits that individuals may use alcohol
to reduce tension or distress.'” Congruent with this hypothesis, avoidance coping is
predictive of late-life drinking.'® Older adults may more frequently experience
provocations of stress such as loneliness, loss of a partner or close friend/family
member, and loss of income. Loneliness has been related to risky drinking and
alcohol abuse,'” loss of a partner and other non-health-related negative life events
have been associated with subsequent increases in drinking and diminished declines
in drinking among older adults (although evidence is mixed),"'"**** and while high
socioeconomic status (SES) is typically associated with more frequent drinking, low
SES is associated with more risky/binge drinking.>?

Although a potentially powerful explanation for individual drinking behavior, the
tension reduction hypothesis by itself does not explain the environmental roots that
give rise to the stress response and the experience of distress. Although evidence is
mixed, neighborhood poverty, neighborhood disorder, deterioration of the built
environment, and violence have been associated with biologic indicators of stress
and depression.”**® We hypothesize that exposure to neighborhood psychosocial
hazards (relatively stable and visible features of local environments that give rise to a
heightened state of fear, vigilance, and threat) may provoke a chronic state of
subjective distress, which may increase alcohol consumption through mechanisms
suggested in the tension reduction hypothesis.

Evidence suggests that this process may operate differently in men and women.
Women may be more likely to perceive neighborhood problems as serious and may
be more likely to be fearful.”” Men may be more likely to externalize their distress—
for instance, by binge drinking—while women may be more likely to internalize
their distress—for instance, through the development of depression and anxiety.”*>!
In addition, research suggests that women spend more time in their neighborhoods
and so may have greater exposure to psychosocial hazards.>**?

Examination of gender differences in the relationship between neighborhood
characteristics and alcohol outcomes was one recommendation of a recent review of
the literature.>* (More recent manuscripts have heeded this recommendation and
have found qualitatively different effects for men and women, although the
directions have been inconsistent).>>? In the review by Karriker-Jaffe, consistent
associations between neighborhood disadvantage and heavy drinking were
reported.’* More recent studies not included in this review have corroborated
this finding; although the frequency of alcohol use generally increases in higher
SES neighborhoods, binge drinking, heavy alcohol use, and other risky drinking
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behaviors tend to decrease,®* although the evidence is mixed.*'™*® Similar

relationships have been found for other neighborhood measures, such as
neighborhood disorder, cohesion, unemployment, and deterioration of the built
environment,>®3%-44-47

Although there is emerging evidence of an association between aspects of
neighborhood disadvantage and drinking behavior among adults, several research
gaps remain. Not only is the examination of gender differences lacking, but there is
limited data on this relationship in late middle-aged and older adults.>* Further-
more, while many studies cite psychosocial stress as a possible mediator,*® we know
of no study that uses a theory-guided summary measure of neighborhood
psychosocial hazards. These research gaps, the vulnerability of older adults, and
the rapid aging of the U.S. population motivate this study.

Using baseline data from the Baltimore Memory Study, a cohort study of non-
institutionalized adults aged 50-70 years living in 65 contiguous Baltimore City
neighborhoods,*” our objective was to investigate the association between neigh-
borhood psychosocial hazards and binge drinking separately for men and women.
Designed with the current research gaps and challenges in mind, this study uses
objective measures of the neighborhood environment and defines neighborhoods in
sociologically meaningful terms.

METHODS

Overview

The Baltimore Memory Study (BMS) was designed to study individual- and
neighborhood-level risk factors for cognitive decline among late middle-aged to
older adults living in Baltimore City. The goals and sampling and recruitment
methods of the BMS cohort have been described elsewhere.*” Briefly, the BMS study
area consists of 65 contiguous neighborhoods in central and north Baltimore City
that were selected to have variability in demographic characteristics of interest.
There are 264 neighborhoods in the City of Baltimore, which were defined in a
collaborative effort between the Department of Planning and city residents in the
1970s and updated in 1990 and 2000.

Study participants were recruited from a probability sample of all Baltimore City
residential properties listed in the Department of Assessments and Taxation. Out of
1,403 eligible, sampled residents, 81.3 % (N=1,140) agreed to participate and
completed the baseline visit. Figure 1 provides more detail on sample recruitment.
Eligibility criteria consisted of being 50-70 years old at baseline and having lived in
the greater Baltimore area for the previous 5 years. The study was approved by the
Committee on Human Research of the Johns Hopkins Bloomberg School of Public
Health.

Neighborhood Measures

The primary exposure of interest was neighborhood psychosocial hazards (NPH),
measured using a previously described scale.’® Briefly, the NPH scale is intended to
measure relatively stable and visible features of residential neighborhoods that give
rise to a state of heightened vigilance and fear and are hypothesized to evoke a stress
response. The scale is composed of 12 indicators (percent single parent families;
percent adults without high school degree or equivalent; percent adults divorced,
separated or widowed; number of 911 calls; number of violent crimes; percent
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FIGURE 1. Baltimore Memory Study participant enrollment, 2001-2002.

vacant houses; number of complaints about street conditions; number of liquor
stores or off-site liquor licenses; per capita income; index of working class; percent
adults unemployed; percent families in poverty) using factor analysis to measure a
single construct of neighborhood psychosocial hazards. Each indicator was trans-
formed to a z-score, and all indicators were summed to make a normally distributed
scale (mean=0.1, standard deviation=9.6) that ranges from -19.0 to 19.2. Higher
scores indicate neighborhoods with more psychosocial hazards, and lower scores
indicate neighborhoods with fewer.

Data for the indicators were sourced from the 2000 U.S. Census and the
Baltimore City Departments of Planning, Public Works, and Police. The U.S. Census
aggregated block-level data to the 65 neighborhoods in the study area by special
request. Point data, such as violent crimes, 911 calls, and off-site liquor licenses,
were mapped to the appropriate neighborhood boundaries using geographic
information systems (GIS).

Individual Measures

All other measures used for this analysis came from a structured interview
administered to each participant at baseline. The method of administering these
interviews has been described elsewhere.*” Briefly, a trained interviewer conducted a
structured interview lasting approximately 2 h with each participant in the study
clinic. The structured interviews collected basic demographic information, such as
sex, age (in years), self-reported race/ethnicity (corresponding to the 2000 Census
categories), residential address history, level of education (years completed and
degrees/certificates attained), marital status, and household wealth (including
income, transfers from social programs, and assets, in U.S. dollars). For this
analysis, participant age was classified by decade—50-59 years old or 60-70 years
old—because we did not believe that a 1-year change in age would appreciably
influence binge drinking behavior. Continuous parameterization of age provided
similar inferences (data not shown). Race/ethnicity was dichotomized to white or
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non-white because few individuals self-identified as other than white or African
American. Level of education was analyzed as an ordinal, eight-category variable of
attainment. Marital status was dichotomized to married at baseline versus not. A
five-category marital status variable yielded similar inferences (data not shown).
Household wealth was log-transformed and analyzed as a continuous measure.
Resident addresses were mapped to the appropriate neighborhood using GIS.

Study participants were also administered the seven-item portion of the Older
Adults Resources and Services scale that assesses an older adult’s ability to complete
instrumental activities of daily living (IADL; e.g., preparing meals, using the
telephone).’! For this analysis, individuals with a score of one or greater were
classified as TADL disabled.

Alcohol consumption was also collected by self-report in the structured interview.
Individuals reported whether they had drunk at least one alcoholic beverage in the
past month. One alcoholic beverage is defined as one glass of wine, one can or bottle
of beer, one can or bottle of wine cooler, one cocktail, or one shot of liquor. Those
individuals who reported having at least one drink in the past month were then
asked to report the number of days in the past month that they consumed four or
more drinks on one occasion for women and six or more drinks on one occasion for
men (binge drinking), thereby exceeding the 2005 gender-specific guidelines of the
National Institute on Alcohol Abuse and Alcoholism.>>

Our primary outcome of interest was the number of days that an individual binge
drank in the past month. The average number of drinks per day on days that an
individual drank was used as an alternative outcome in a pre-planned sensitivity
analysis.

Statistical Methods

The objective of our analysis was to examine whether living in neighborhoods with
more psychosocial hazards was associated with more binge drinking days separately
for men and women. For this analysis, we excluded participants who reported
having zero alcoholic drinks in the past month because we assume that they are not
at risk for stress-related drinking. This method has been used previously.’**® Out of
the 1,140 BMS participants, the analyses presented here include the 673 participants
who reported ever having a drink in the past month (henceforth referred to as “non-
abstainers”).

Negative binomial regression with generalized estimating equations was used to
estimate the association between NPH and binge drinking days. The negative
binomial model was chosen because it better represents the overdispersed count data
by modeling it as a Poisson-Gamma mixture. Zero-inflated Poisson and zero-
inflated negative binomial models did not significantly improve model fit.
Generalized estimating equations were used to account for the clustering of
individuals by neighborhood.’® The regression coefficient for the exposure of
interest is interpreted as the average relative number of binge drinking days per
month associated with a one standard deviation increase in NPH score.

To estimate the independent contribution of NPH, we controlled for variables
hypothesized to be potential confounders of the exposure—outcome (NPH-binge
drinking) relationship. These included age, IADL disability, race/ethnicity, marital
status, level of education, and household wealth. We hypothesized that the
relationship between NPH and binge drinking operates differently for males versus
females. We also hypothesized that the confounding effects of variables like marital
status and level of household wealth would operate differently by sex. Therefore,
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instead of including multiple interaction terms in the model, we chose to model the
relationship separately in males and females.

RESULTS

Of the Baltimore Memory Study participants, 66 % were female, 11 % were
disabled, 54 % were white, and 43 % were 60 years or older at baseline (Table 1).
Overall, 673 (59 %) reported ever having an alcoholic drink in the past month
(“non-abstainers”), and 158 (14 %) reported ever having a binge drinking episode
in the past month.

In the unadjusted model (Table 2), a one standard deviation increase in NPH
score was associated with a 49 % increase [95 % confidence interval (CI), 8 %,
105 %] in binge drinking days per month for females and a 13 % increase (95 % CI,
-16 %, 52 %) for males. We then adjusted for age, race/ethnicity, marital status,
level of education, household wealth, and disability status. In the fully adjusted
model (Table 2), residing in neighborhoods with higher NPH scores was
independently associated with more binge drinking days per month for females,
but no association was observed for males. For females, each one standard deviation
increase in NPH score was associated with 52 % (95 % CI, 10 %, 110 %) more
binge drinking days per month. Neither age nor race/ethnicity was independently
associated with binge drinking for either sex. Household wealth was not associated
with binge drinking rates for females, but greater household wealth was associated
with decreased binge drinking rates in males. Higher level of education was
associated with decreased binge drinking rates in females, but no association was
seen for males. Disability was associated with binge drinking in both sexes, but in

TABLE 1 Self-reported past-month drinking history and characteristics of study participants at
enrollment: Baltimore Memory Study, 2001-2002

Ever binge
Entire cohort Abstainers Non-abstainers  drinkers
Participants, no. (%) 1,140 (100) 466 (40.9) 673 (59.0) 158 (13.9)
Age (years), no. (%)
50-59 649 (56.9) 255 (54.7) 393 (58.4) 98 (62.0)
60—70 491 (43.1) 211 (45.3) 280 (41.6) 60 (38.0)
Women, no. (%) 749 (65.7) 352 (75.5) 396 (58.8) 86 (54.4)
Disabled (IADL), no. (%) 123 (10.8) 74 (15.9) 49 (7.3) 1 (7.1)
Household wealth 11.84 11.42 12.16 11.9
(log), median (IQR) (11.0, 12.6) (10.5, 12.0) (11.4, 13.0) (11.0, 12.7)
Level of education, 4 (3,7 4 (3, 6) 6(3,8) 4 (3,7
median (IQR)?
Married, no. (%) 492 (43.2) 181 (38.9) 310 (46.1) 61 (38.6)
Race/ethnicity, no. (%)
Non-white 529 (46.4) 305 (65.5) 224 (33.3) 60 (38.0)
White 611 (53.6) 161 (34.6) 449 (66.7) 98 (62.0)
NPH scale, median (IQR) —2.72 1.33 -3.95 -2.72
(~6.84, 5.75) (~5.12, 8.60) (-9.92, 2.71) (~6.86, 2.71)

“Modeled as an ordinal variable (1-8): 1 = less than high school, 2 = less than high school with GED, 3 = high
school graduate, 4 = high school graduate with trade schooling, 5 = some college or associate’s degree,
6 = bachelor’s degree, 7 = bachelor’s degree with some graduate school, 8 = master’s or doctoral degree)
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TABLE 2 Association of neighborhood psychosocial hazards scale scores with self-reported
number of binge drinking episodes in the past month among non-abstainers in unadjusted and
adjusted models: Baltimore Memory Study, 2001-2002; RR (95 % Cl)

Unadjusted model Adjusted model
Females (n=392) Males (n=271) Females (n=392) Males (n=271)
NPH scale (1 SD)  1.49 (1.08, 2.05)  1.13(0.84, 1.52)  1.52 (1.10, 2.10)* 0.83 (0.61, 1.12)
Over age 60 1.00 (0.52, 1.92) 1.20 (0.62, 2.35)
Disabled (IADL) 5.36 (1.62, 17.72)**  0.04 (0.01, 0.28)*
Household 1.14 (0.93, 1.41) 0.70 (0.59, 0.82)*
wealth (log)
Level of 0.87 (0.76, 0.99)*  1.02 (0.86, 1.20)
education
Married 0.69 (0.44, 1.07) 0.60 (0.30, 1.20)
Non-white race 0.83, (0.51, 1.35) 0.94 (0.53, 1.68)

*p<0.05; **p<0.01

opposite directions. However, the small number of disabled individuals cautions
against drawing conclusions from this finding.

DISCUSSION

In a large probability sample of late middle-aged adults living in Baltimore City from
2001-2002, residing in neighborhoods with more psychosocial hazards was
associated with more binge drinking episodes among females but not males.
Previous studies have provided evidence of an association between neighborhood
disadvantage and drinking behaviors,*>**** and several studies have shown an
association between possible neighborhood psychosocial hazards—neighborhood
physical decay and perceived neighborhood disorder—and drinking.*”****¢ Our
results extend this literature by (1) studying the relationship among late middle-aged
adults, (2) accounting for male/female differences, and (3) using a theory-guided
summary measure of neighborhood psychosocial hazards.

As previously discussed, women tend to spend more time in their neighborhoods
than men, tend to perceive more neighborhood problems as serious, and tend to be
more fearful.>”-*>*® Therefore, it is plausible that residence in a neighborhood with
a given level of psychosocial hazards would engender a greater level of distress in
women than it would in men. However, because women are less likely to externalize
distress, we were unsure whether this distress would manifest in drinking behavior.

Our results suggest that NPH is associated in increased binge drinking for late
middle-aged women—consistent with the tension reduction hypothesis. We tested
the robustness of our findings by conducting several sensitivity analyses. First, we
ran one model including a sex-by-NPH interaction term. This interaction term was
statistically significant at the alpha=0.05 level, thereby strengthening the evidence of
a male—female difference. In another sensitivity analysis, we used an alternative
outcome measure: the average number of drinks per day on days that an individual
drank. Our inferences were the same as in our primary analysis, which suggests that
our results do not depend entirely on our measure of alcohol consumption.

Two additional sensitivity analyses tested the robustness of our results to different
inclusion criteria. Our primary analysis included study participants who reported
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consuming any alcoholic drink in the past month because we hypothesized this
group to be at risk for using alcohol as a means to reduce psychosocial distress. It
could be argued that those addicted to alcohol are not at risk for using alcohol in
this way because they may be likely to drink heavily regardless of current exposure
to psychosocial hazards. To test the sensitivity of our results to this assumption, we
re-ran the model excluding participants who reported binge drinking on most (24 or
more) days in the past month. For females, the effect size of the association between
NPH and binge drinking increased slightly and remained statistically significant.
There remained no effect for males.

We found that a large fraction (41 %) of this community-based cohort were
abstainers who reported no alcohol consumption in the previous month. This
supports national survey data showing that the percentage of late middle-aged to
older adults abstaining from alcohol ranges from 42 % for those aged 50-55 years
to 62 % for adults over 65 years.’® Although we hypothesized that abstainers would
not be at risk for using alcohol as a tension-reduction tool, it is possible that some
late middle-aged adults classified as abstainers in our primary analysis were
misclassified. To assess the sensitivity of our results to these assumptions, we re-
ran the model including all 1,140 participants. The effect size for females decreased
by half and was no longer significant. This is expected because including a
substantial fraction of the population not at risk for binge drinking will bias the
effect estimate toward the null. There remained no association among males.

While our goal was to estimate the relationship between the latent construct of
NPH and binge drinking, it may be informative to understand the relationships
between the individual indicators used to measure NPH and binge drinking. To this
end, we examined the independent association between each NPH indicator and
binge drinking as a sensitivity analysis. Many of the indicators were associated with
increased binge drinking in females, including indicators of neighborhood public
safety (violent crimes and 911 calls), economic deprivation (percent of adults
unemployed, percent families living in poverty), and social disorganization (percent
single parent families and percent adults divorced, separated, or widowed). Only
two indicators were associated with binge drinking in males and in the opposite
direction. Percent of adults unemployed and index of working class were associated
with decreased binge drinking among males. Indicators related to neighborhood
physical disorder—including the number of liquor stores or off-site liquor licenses—
were not independently associated with binge drinking in males or females (results
not shown but available from author upon request).

Limitations
This analysis is subject to several limitations. Because this analysis was cross-
sectional, we lack compelling evidence as to whether social selection, social
causation, or some combination of the two was responsible for the association.
However, residential stability was high among the study participants with most
(74 %) living in their current residence for more than 10 years, and study eligibility
criteria ensured that all participants lived in their current neighborhoods for a
minimum of 5 years. Moreover, there is evidence that when individuals do move,
they move to similar neighborhoods.”” Considered together, exposure to NPH
appears relatively stable, so it is unlikely that its association with binge drinking
could be solely attributed to social selection.

Our primary analysis was not designed to disentangle NPH and alcohol
availability because the number of liquor stores or off-site liquor licenses was an
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indicator measuring the latent construct of NPH. Alcohol availability—particularly
alcohol density—has been shown to be associated with alcohol consumption and
drinking patterns, but evidence is mixed.”®*? In Baltimore, alcohol may be sold in
restaurants for on-site consumption or in liquor stores for off-site consumption.
Previous research into alcohol availability in Baltimore found that liquor stores are
concentrated in poor, African-American communities, which may facilitate risky
drinking.®” In the previously discussed sensitivity analysis in which we examined the
association between each NPH indicator and binge drinking, there was no
significant association between number of liquor stores/off-site licenses and binge
drinking in men or women. Instead, significant associations between indicators of
public safety and economic disadvantage such as unemployment and poverty
suggest that binge drinking may be motivated more as a stress-reduction strategy
and less by availability.

Although we did not explore mental health mediators or comorbidities in the
primary analysis, depression has been hypothesized to lie on the causal pathway
between NPH and binge drinking.?” Depression is also more prevalent among
women, and therefore could potentially explain the sex differences we found.
However, the presence of depressive symptoms, defined as a score of greater than or
equal to 16 on the Centre for Epidemiological Studies-Depression Scale, was not
independently associated with NPH, suggesting that it may not be a significant
mediator. Moreover, when added to the primary model, our inferences were not
changed, the presence of depressive symptoms was not independently associated
with binge drinking, and it did not improve model fit as tested by a likelihood ratio
test (results not shown but available from the author upon request).

Another limitation of this study is our imperfect measure of risky drinking. This
study included quantity-frequency measures of alcohol consumption, which are not
designed to capture the presence of alcohol problems, abuse, or dependence. In
addition, measures of alcohol consumption in this study were self-reported, and
underreporting alcohol use is problematic in retrospective surveys that ask
participants about consumption patterns in the past month.®’ However, similar
measures of binge drinking have been used previously as a proxy for short-term
harmful consumption.”® Lastly, our results may be specific to our cohort. One might
find different results in a nationally representative sample of late middle-aged adults.

Strengths

This study has two key strengths. First, this study was designed with the intent of
examining aspects of the neighborhood physical and sociological environments that
place residents at differential risk for unhealthy behaviors and illness. To this end,
neighborhoods were classified using geographic boundaries that were defined by the
City of Baltimore and its residents—as opposed to using U.S. Census tract or block
group designations. Defining geographic boundaries in this way has the advantage of
reducing non-differential misclassification of the exposure of interest—NPH—and thus
providing less dilute effect estimates.®”

The NPH scale is another strength. Many neighborhood research studies measure
exposure through resident perceptions. This strategy can result in dependent
measurement error when the exposure and outcome measures originate from the
same source.”” Furthermore, resident perceptions of the neighborhood are socially
constructed, and some have argued that they should not be treated as “unambiguous
indicators of neighborhood ecology.”®® In contrast, the NPH scale is composed of
objective indicators of psychosocial hazards sourced from the U.S. Census and
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Baltimore City Departments of Police, Planning, and Public Works. This scale is well
established; it has been described and used in previous literature to represent
neighborhood-level exposures to psychosocial hazards in this same study popula-
tion, and has been shown to have both main effects with health outcomes and
exhibit effect modification of other exposures in their relation with health outcomes
in prior analyses.’%®*

CONCLUSION

Older adults are the fastest growing subset of the population, and they are also
increasingly vulnerable to the deleterious health effects of alcohol consumption.
Thus, preventing alcohol-related health problems among this population will likely
assume greater urgency in the coming years. Older adults may also be vulnerable to
neighborhood effects as their mobility decreases.®” This context coupled with our
findings suggest that the neighborhood environment may be a potentially powerful
intervention target for improving the health of late middle-aged adults—especially
women. While there is no quick fix for neighborhood psychosocial hazards, some
are amenable to change through policy. For example, Detroit’s current mayor
initiated an aggressive campaign to demolish 10,000 vacant houses in his 4-year
term.®® Several cities, including Chicago, Los Angeles, and New York City, adopted
aggressive misdemeanor policing policies in the 1990s aimed at reducing neighbor-
hood crime and physical decay.®” Thus, it may be possible to use policy to improve
place. Such interventions may engender positive public health effects that extend
well beyond drinking behavior.
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