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Abstract

Residential area characteristics and discrimination have been associated with psychological
distress. Differences in these relationships across racial groups are not well understood. We
examined the relative role of perceived discrimination, neighborhood problems and neighborhood
cohesion/trust in explaining differences in psychological distress (indicated by anxiety and
depressive symptoms) between 224 African American and 225 White smokers (income < 400%
federal poverty level) in a smoking cessation intervention study. Surveys were linked to US
census-tract data. We conducted random intercept Poisson multi-level regression models and
examined interactions between race and neighborhood experiences. African Americans had greater
risk of anxiety and depressive symptoms and greater individual and neighborhood disadvantage
than Whites. Controlling for objective neighborhood characteristics, when perceived
discrimination and perceived neighborhood characteristics were added to the regression models
the association between anxiety symptoms and race were no longer statistically significant; the
association between depressive symptoms and race decreased but remained statistically
significant. Lower neighborhood social cohesion/trust and greater neighborhood problems
increased depressive symptoms for African Americans, but not for Whites. Perceived
discrimination and neighborhood social cohesion/trust outweighed the importance of race in
explaining anxiety symptoms. These findings underscore the need for multi-level interventions
addressing social and environmental contexts.
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Introduction

Residential-area characteristics and racial concentration provide an environmental context
that influences racial health disparities (Aneshensel and Sucoff 1996; Do et al. 2008;
Bécares 2012). Exposures to persistent stressors within the broader context of social and
residential disadvantage, such as experiences of discrimination or neighborhood disorder,
may influence mental and physical health across lower socioeconomic status and minority
groups (Everett et al. 2016; Matthews et al. 2010; Williams and Mohammed 2013).
Although several studies indicate that African Americans have lower rates of major
depressive and anxiety disorders (except for post-traumatic stress disorder) compared to
non-Hispanic Whites (Williams et al. 2007; Himle et al. 2009), recent national surveys show
that African Americans experience higher rates of psychological distress and elevated
depressive symptomology compared to non-Hispanic Whites (Weissman et al. 2015;
Rodriquez et al. 2018). There is a paucity of literature on how psychological distress among
at-risk African Americans and Whites may be associated with supports and stressors within
neighborhoods. Psychological distress warrants investigation due to potential effects on
quality of life and health, with even low levels of distress symptoms associated with
cardiovascular disease and all-cause mortality (Russ et al. 2012).

The Environmental Affordances model posits that social structures and social position
associated with race impact physical and mental health through exposure to chronic stressors
and coping-related health behaviors (Mezuk et al. 2013). Central to the Environmental
Affordances model is the proposition that racial health disparities are due to differing
environments and resources between African Americans and Whites. Unhealthy coping
behaviors (e.g., tobacco use) are hypothesized to reduce the effect of chronic stressors on
psychopathology in the short-term, but increase risk of morbidity and early mortality.
Importantly, smokers are more likely to be economically disadvantaged (Jamal et al. 2016)
and, as such, may be exposed to greater levels of chronic stressors than the general
population. Even though smoking can be conceptualized as a coping strategy, smokers
remain more likely to experience negative mental health outcomes. Data show that smokers
have higher prevalence of comorbid mental health conditions (Lawrence et al. 2009), and
experience elevated levels of psychological distress compared to nonsmokers (Lawrence and
Williams 2016). The goal of this study is to understand the pervasive mental health risks
experienced by lower income African American and White smokers including
discrimination and neighborhood disadvantage. We conceptualized a link between
disadvantaged neighborhood environments and psychological distress through the interplay
of neighborhood stressors (e.g., neighborhood disorder) that increase individuals’ experience
of stress, and neighborhood stress-buffering mechanisms that increase social support
(Stockdale et al. 2007).

Neighborhood Social Cohesion and Neighborhood Problems

Neighborhood social cohesion and exposure to neighborhood problems have implications
for psychological well-being. Social cohesion can be considered an aspect of social capital
(Almedom 2005) that increases feelings of safety, reduces stress, facilitates integration into
social networks, encourages reciprocity, and enhances the ability to access and capitalize on
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available social resources. Heightened levels of neighborhood social cohesion has been
shown to have protective effects on mental health (Mair et al. 2008; Echeverria et al. 2008).

Neighborhood problems refers to features of neighborhoods that function as stressors (e.g.,
noise, litter, safety concerns) (Steptoe and Feldman 2001). Living in a neighborhood
perceived as problematic has been demonstrated to increase risk of mental health problems
(Matthews et al. 2010; Gary et al. 2007; Mair et al. 2009; Mair et al. 2010). Neighborhood
disorder marked by weak social control (i.e., observable neighborhood problems) can
produce psychological distress that is active (e.g., anxiety) or passive (e.g., depression)
(Ross and Mirowsky 2009). Generalized distrust in a community is associated with reduced
social support and elevated sense of threat; individuals living in disadvantaged
neighborhoods are likely to have greater psychological distress through increased exposure
to stressors and greater neighborhood disorder (Ross 2000).

The associations between neighborhood characteristics and mental health may vary by race.
One study found that anxiety, depression, and ratings of stress increased among Whites and
African Americans reporting greater neighborhood problems, however, neighborhood
cohesion, defined as the ability of people to work together, only benefited Whites (Gary et
al. 2007). This race-specific benefit was not observed in a multi-ethnic, population-based
cohort study that found similar associations among neighborhood cohesion, neighborhood
problems, and depressive symptoms in separate models reported by race (Echeverria et al.
2008). The lack of consistency in findings between these studies could be due to differences
in measurement, particularly for neighborhood cohesion, or unique neighborhood contexts.
In the United States, the impact of neighborhood characteristics on mental health by race
warrants further study. Historical factors have led to African Americans and Whites living in
neighborhoods with varying levels of racial segregation resulting in differential exposures to
neighborhood-level resources and stressors (Matthews et al. 2010; Williams and Mohammed
2013). Racial residential segregation has significant socioeconomic implications for African
American communities and, in turn, psychological well-being and health of African
Americans.

Perceived Discrimination

Perceived discrimination (including attributions to racial and non-racial reasons) adversely
impacts mental and physical health through increased stress and health-compromising
behaviors (Pascoe and Smart Richman 2009). Although low SES African Americans and
Whites report comparable levels of discrimination and greater discrimination than higher
SES groups, a greater proportion of African American’s discriminatory experiences are
attributed to race (Williams et al. 2012). Greater levels of racial discrimination are associated
with more severe psychological distress among African Americans (Krieger et al. 2011). A
meta-analytic review found that the effect size for the association between racial
discrimination and psychological distress was lower than that for other attributions for
discrimination (e.g., disability status, HIV+ status, sexual orientation, weight) (Schmitt et al.
2014). To date, much of the research on the impact of discrimination among African
Americans has focused on racial discrimination; however, perceived general discrimination
contributes to psychological distress in African American and Whites (Everett et al. 2016).
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The Current Study

Method

The current study was designed to address three gaps in the existing research literature
exploring the role of residential factors in explaining mental health risks. First, studies
focusing on residential area and mental health have generally focused on depressive
symptoms or non-specific mental illness symptoms (Arcaya et al. 2016), but anxiety-related
symptoms may also be important sequelae of discriminatory experiences, particularly for
African Americans (Pieterse et al. 2012). Second, while the impact of discriminatory
experiences on mental health may be particularly relevant among low SES individuals, there
is less research investigating their role in explaining racial differences in mental health
problems after taking into account the effects of residential characteristics (English et al.
2014; Shell et al. 2013). Third, findings on racial differences in the associations of
neighborhood cohesion and mental health problems has been equivocal and these studies
have either focused on a single community (Gary et al. 2007) or have not explored potential
race interactions (Echeverria et al. 2008).

The aim of this study was to understand the relative role of perceived discrimination and
neighborhood experiences (including neighborhood problems and neighborhood cohesion/
trust) in explaining racial differences in anxiety and depressive symptoms, while adjusting
for objective neighborhood characteristics (including neighborhood disadvantage, racial
composition, and density) among low-income African American and White smokers. We
explored moderating effects of race on the associations of perceived discrimination and
neighborhood experiences with mental illness symptoms to consider how the relative
importance of neighborhood experiences vary by race.

Study participants

Participants were African American and White smokers enrolled in a smoking cessation trial
in a large, Midwestern city. The trial was a prospective cohort intervention study of
varenicline for smoking cessation designed to assess potential predictors of differential quit
rates among African American and White lower income smokers (Nollen et al. 2016). The
design included stratified enrollment to obtain equal numbers of participants by race (224
African Americans, 225 Whites) and, within race, by age (< 40, = 40) and gender.
Participants were recruited through community- (e.g., radio, television, social media ads)
and clinic-based efforts (e.g., provider referral) in a large Midwestern city. As a condition of
eligibility, participants were recruited within a restricted income range (< 400% Federal
Poverty Level; FPL). Because the parent trial provided varenicline, individuals were
ineligible if they received medication or counseling for substance use or depression in the
last year, had a history of panic or anxiety disorder, psychosis or bipolar disorder, or
screened positive for possible depression at eligibility screening. Therefore, the resulting
sample excluded participants with known mood and anxiety disorders. The dependent
variables in this study were subclinical levels of anxiety and depressive symptoms. Eligible
participants provided written informed consent. The majority (70.6%) of the sample were <
200% FPL, with African American and White households supporting 3 family members
(including the participant) on a mean household income of $21,293 (SD=%$15,501) and
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$35,806 (SD=%21,035), respectively (Nollen et al. 2016). A detailed description of the trial
methods and baseline participant characteristics is published elsewhere (Nollen et al. 2016).
For the current analyses, we excluded 5 participants who had missing values on addresses
(e.g., post office box listed), resulting in a final sample of 444 individuals (221 African
Americans, 223 Whites) from 240 unique census tracts (average of 1.9 persons per tract;
range 1-13 participants).

Study procedures were approved and monitored by the Human Subjects Committee of the
researchers’ institution.

Outcomes: Psychological Distress Symptoms—The dependent variables included
two indicators of psychological distress: anxiety symptoms and depressive symptoms. The
Generalized Anxiety Disorder 7-item (GAD-7) assessed how often participants experienced
symptoms of generalized anxiety disorder (e.g., on edge, uncontrolled worry, restlessness) in
the past two weeks (Spitzer et al. 2006). Response options ranged between 0 *not at alf to 3
“nearly every day’. Scores were summed (a=0.83) and treated continuously ranging between
0-21, with higher scores indicating greater anxiety. The Patient Health Questionnaire
(PHQ)-9 was used to assess the frequency of symptoms for each of the DSM-IV criteria for
depression over the past 2 weeks (response options ranged from 0 ‘not at alf to 3 “nearly
every day’) (Kroenke et al. 2003). Depressive symptoms were included as a continuous
variable (a= 0.77) ranging from 0 —-27.

Perceived Discrimination and Neighborhood Experiences—Discrimination was
assessed using the Everyday Discrimination Scale (Short Version), a 5-item scale assessing
the frequency of experiences of discrimination (e.g., being treated with less respect, people
acting as if they are afraid of you) (Sternthal et al. 2011). Frequencies of the five situations
(“never to ‘almost every day’) were summed to produce the continuous scale score ranging
between 0-25 (a.=0.76).

Perceived neighborhood experiences were conceptualized using two constructs:
neighborhood problems (indicating neighborhood disorder) and social cohesion/trust. The
neighborhood problems questionnaire is a 10-item measure that asked participants to
identify the degree (0=not a problen, 1=some problem;, 2=serious problem) to which issues
such as litter, vandalism, noise, traffic, and safety are problems in their neighborhood
(Steptoe and Feldman 2001). Responses were averaged to create a continuous variable
ranging from 0-2. The 5-item neighborhood social cohesion/trust questionnaire assessed
participant’s beliefs about their neighbors’ trustworthiness, shared values, willingness to
help, close-knit connections, and ability to get along with each other (Sampson et al. 1997).
Responses ranged from “strongly disagree’ (0) to ‘strongly agree’ (4) and were averaged to
form a single scale (a=0.86) ranging between 0-4.

Sociodemographic characteristics—Demographic variables included race (non-
Hispanic Black/African American or non-Hispanic White), gender (male or female), age
(continuous), and, marital status. Marital status included married or living with a current
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partner versus not currently married (included separated, never married, divorced, or
widowed).

Socioeconomic Status—Education was included as a dichotomous variable for highest
level of educational attainment (high school diploma or less compared to “some college or
college degree”). Poverty was dichotomized as those above or below 300% of the 2012
Federal Poverty Line based on total gross annual household income and the humber of
people living in the home (Department of Health and Human Services and Office of the
Secretary 2012). Employment was dichotomized as either currently employed (including
both part-time or full time) versus not currently employed that included unemployed,
students, homemakers, and retired. Homeownership was a binary variable describing living
situation (homeownership versus renting or living with friends/family) and generally serves
as an intra-community factor that influences neighborhood attachment and cohesion
(Delnevo et al. 2011).

Neighborhood Characteristics—Neighborhood-level characteristics were obtained
using US census tract 5-year estimates (2008-2012) from the American Community Survey.
Participants provided their addresses and these were linked to census tracts using ArcGIS.
Census tracts are relatively permanent geographic regions which are subdivisions of counties
used by the US Census Bureau for statistical reporting. These tracts usually have a
population size of 1,200-8,000 people with boundaries designed to capture social and
economic homogeneity that generally map to neighborhoods (Kawachi and Berkman 2003;
U.S. Census Bureau 2015).

Tract variables included measures of neighborhood socioeconomic disadvantage, percentage
non-Hispanic Black or African American, and tract-density. Following the work of Turney
and others (2010), we created a standardized index of neighborhood socioeconomic
disadvantage comprised of the percentage of the tract on public assistance, percent with less
than a high school education, percent unemployed, percent living below 100% of the federal
poverty level, and percent of female headed households. We created z-scores for each
variable and summed these standardized scores to create the neighborhood disadvantage
index (a=0.84).

Census tract racial/ethnic composition was assessed using percent African American or
Black. Census tract density (per square mile) was included in each of the models to account
for neighborhood-level differences between dense urban areas and less dense suburban areas
(Chaix et al. 2006). Each of the tract-level variables was centered using the sample mean.

We conducted a series of random intercept multi-level Poisson regression models (Rabe-
Hesketh and Skrondal 2012) to examine the effects of individual-level and neighborhood-
level characteristics on mental health using the x¢mepoisson command within Stata version
12 (StataCorp 2011). We fit a Poisson model to account for the dependent count variables
allowing the predicted risk of mental illness symptoms to vary across neighborhoods.
Random intercept models included level-1 individuals nested within level-2 census tracts
(i.e., neighborhoods) to accommodate for over dispersion in the dependent variables and to
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model unobserved heterogeneity across neighborhoods, while treating the effects of
individual factors as fixed. The residual error across neighborhoods was included as the
level-2 residual term with a mean of zero and an unknown standard deviation (i.e., the
estimated standard deviation of the intercept across neighborhoods o). All models used
maximum likelihood estimation with adaptive Gaussian quadrature, adjusting for clustering
at the tract-level, heteroscedastic error terms, and varying sample sizes by level of analysis
(Rabe-Hesketh and Skrondal 2012) Likelihood ratio tests indicated the multilevel Poisson
model was a better fit than the single-level Poisson model.

We estimated models to show the differences in risk of mental illness symptoms by race/
ethnicity while additively adjusting for covariates. First, in Model 1 we considered how race
was associated with mental illness symptoms after adjusting for sociodemographic
characteristics (age, gender, marital status, household number) that could be sources of
variation in mental illness symptoms (level-1) and objective neighborhood characteristics
(neighborhood disadvantage, % African American, population density) which may impact
mental health (level-2). Next, we added individual level SES (education level, poverty level,
employment status, living situation/home ownership) (Model 2), and perceived
neighborhood experiences (neighborhood problems, neighborhood social cohesion/trust)
(Model 3) to the models. Finally, we tested a set of interaction terms to determine whether
race moderated perceived discrimination and neighborhood experiences. We examined the
same series of models for both depressive and anxiety symptoms to identify both similarities
and unique associations across mental illness symptoms. Results are presented as incident
rate ratios (IRR; exponentiated Poisson regression coefficients) and 95% confidence
intervals (ClI).

Table 1 provides unadjusted sample characteristics by race. Compared to Whites, African
Americans reported greater anxiety symptoms (mean = 2.98 [95% CI: 2.51-3.46] vs.
2.10[1.75-2.46], p <.001) and depressive symptoms (2.11 [1.66-2.55] vs. 1.25[1.01-1.49], p
=0.004). Using census-tract derived data, African American participants lived in
neighborhoods characterized by higher levels of neighborhood disadvantage (9.10 [8.55-
9.65]) compared to Whites (mean = 5.12 [4.70-5.55]). They also tended to live in
predominantly African American neighborhoods (56.3% African American [51.9-50.6])
whereas White participants lived in neighborhoods with lower proportions of African
Americans (11.9% [9.8-14.0], p<0.001). There were no differences between African
Americans and Whites on the number of years in their current address (mean =4.88 [4.29-
5.46]).

Table 2 provides the Incidence Rate Ratios (IRRs) for risk of anxiety (Models 1a-3a) and
depressive symptoms (Models 1b-3b) from multilevel Poisson regression models. In Model
1a race was significantly associated with anxiety symptoms such that African Americans
showed a 33% increase in the incidence rate for anxiety symptoms compared to Whites (IRR
=1.33 [1.07-1.64], p<0.01) after controlling for demographic and objective neighborhood
characteristics. The IRR for anxiety symptoms for African Americans decreased from 1.33
([1.07-1.64], p <0.01; Model 1a) to 1.22 ([0.98-1.51], p<0.10; Model 2a) becoming non-
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significant when individual socioeconomic variables (education, income, employment, and
homeownership) were included in the model. In Model 3a, discrimination, neighborhood
problems, and neighborhood social cohesion/trust was added to build on Model 2a, and the
association between race and anxiety remained non-significant (IRR = 1.17 [0.95-1.46]).
Each one-unit increase in discrimination frequency was associated with an anxiety symptom
increase by a factor of 1.06 (IRR = 1.06 [1.04-1.08], p<0.001]. Neighborhood social
cohesion/trust was negatively associated with anxiety symptoms (IRR = 0.78 [0.71- 0.86],
p<0.001) and the association between neighborhood problems and anxiety symptoms
approached statistical significance (IRR = 1.22 [0.99-1.49]).

Similar relationships persisted in the depressive symptoms models. The incident rate ratios
for African Americans indicated an elevated expected incidence rate of depressive symptoms
across each of the models. Controlling for demographic, socioeconomic, perceived
discrimination and neighborhood experiences, as well as neighborhood characteristics
reduced the relative magnitude of race by approximately 22% (natural log [In] (1.55)- In
(1.41))/In(1.55)*100). Unlike the models for anxiety symptoms, the race effect was not fully
explained by the inclusion of covariates and remained statistically significant, albeit
diminished (IRR 1.41 [1.08-1.84], p<0.05). Compared to anxiety symptoms, Models 2b and
3b show similar results with nearly identical relationships between discrimination
experiences, neighborhood problems and neighborhood social cohesion/trust with depressive
symptoms.

Finally, we tested for moderating interactions between race and each of the perceived
stressors and neighborhood experiences. We did not find any statistically significant
moderating relationships in the models for anxiety symptoms. In the case of depressive
symptoms, the interaction terms with race for both neighborhood problems (IRR=1.65
[1.03-2.63], p=0.04) and neighborhood social cohesion/trust (IRR = 0.75 [0.60-.93],
p=0.008) were statistically significant, while perceived discrimination was not (IRR=1.01
[0.95-1.08], p=0.73). Figure 1 illustrates these relationships by plotting the mean predicted
values for the interactions based on race and scores on the problems and cohesion/trust
scales, while holding all other variables at their mean values. The marginal effects (i.e., the
unit increase in the probability of depressive symptoms for a change in either neighborhood
problems or cohesion/trust) and confidence intervals are presented in Figure 1 (see
Appendix B for model results). Marginal effects were statistically significant (p<0.01) at the
lower levels of social cohesion and trust scale and when the neighborhood problems scale
was between 1-1.5 as shown in Figure 1. Panel A shows that the probability of depressive
symptoms generally declined with increased levels of neighborhood social cohesion, but this
significantly reduced the expected means only for African Americans, whereas
neighborhood social cohesion/trust did not appear to be related with depressive symptoms
for Whites. Panel B indicates a similar relationship, with higher levels of neighborhood
problems associated with higher predictive mean depressive symptoms, but only for African
Americans.
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Discussion

The current study examined the relative importance of neighborhood experiences and
perceived discrimination in explaining racial differences in mental health risk among low
income African American and White smokers, while controlling for residential area-level
characteristics. In accordance with the Environmental Affordances Model, we found that
racial disparities in mental illness symptoms are due, in part, to different environments and
perceptions of these environments by race (Mezuk et al. 2013). First, even though the study
sample was restricted to individuals with household incomes less than 400% of the Federal
Poverty Level and both groups were low income, we found that African Americans in our
sample resided in more disadvantaged neighborhoods and also reported higher levels of
discrimination, neighborhood problems, and lower levels of neighborhood social cohesion/
trust; factors associated with mental illness symptoms. This underscores how low-income
residents, but especially low income African Americans, continue to face neighborhood
conditions that are systematically structured by race (Williams and Collins 2001; Do et al.
2008) with potential exposures to race-related stressors (Baumhofer et al. 2018). Findings
also underscore the importance of adjusting for objective neighborhood conditions when
examining mental health differences by race.

Second, African Americans smokers had greater risk of anxiety and depressive symptoms
compared to Whites, even after accounting for individual and neighborhood SES,
neighborhood racial composition, and density. These racial differences are consistent with
the findings for depressive symptoms from a smoking cessation clinical trial with a multi-
ethic sample (Webb Hooper et al. 2014). Consistent with other studies, we found that race
had a stronger association with depressive symptoms than with anxiety symptoms (Everett et
al. 2016). Anxiety, as assessed in this study, focused on generalized anxiety symptoms
marked by worry and nervousness (Spitzer et al. 2006) and depressive symptoms focused on
depressed mood and anhedonia (Kroenke et al. 2003). Differences between African
Americans and Whites on anxiety symptoms in the sample were explained by living at less
than 300% poverty level and being unemployed. In contrast, adjusting for perceived
discrimination and neighborhood experiences indicated a slight suppressor effect for the
association between race and depressive symptoms, increasing the relative importance of
race on depressive symptoms by approximately 7%. This means that even if discrimination
and perceived neighborhood experiences were potentially equalized, African Americans
would remain at a higher risk of depressive symptoms. While this may be due to factors not
measured in this study (e.g., additional stressors), it may also be due, in part, to the relative
importance of neighborhood social cohesion/trust for depressive symptoms among African
Americans observed in this study. We found that African Americans had higher levels of
depressive symptoms than Whites when they perceived lower neighborhood social cohesion
and similar reports of depressive symptoms when they perceived higher neighborhood social
cohesion.

Third, our findings showed how both neighborhood problems and neighborhood social
cohesion/trust moderated the relationship between race and depressive symptoms, but not
anxiety symptoms. African Americans reporting low levels of neighborhood social cohesion/
trust had significantly greater risk of depressive symptoms than Whites, but this differential
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risk decreased with higher levels of cohesion emphasizing the potential role of efforts to
build neighborhood cohesion. Similarly, we found that reports of higher numbers of
neighborhood problems resulted in marked increases in the risk of depressive symptoms for
African Americans. At higher levels of neighborhood social cohesion/trust and lower levels
of neighborhood problems, the racial disparity between African American and White
smokers at risk for depressive symptoms became negligible. Again, these factors represent
modifiable targets for intervention. Thus, African Americans may be more heavily impacted
by intangible neighborhood social supports and environmental stressors than Whites,
suggesting the relative importance of community public health investment in disadvantaged
neighborhoods with particular attention to social cohesion and reduction of visible disorder.
This finding contradicts some previous research suggesting that social cohesion/trust
primarily benefits Whites (Gary et al. 2007) and that the associations between perceived
neighborhood characteristics and depressive symptoms were no different between races
(Echeverria et al. 2008). These previous studies stratified all analyses by race, whereas, the
current study adjusted for objective neighborhood factors and tested moderation effects
allowing us to further identify specific relationships that differed by race. Taken together,
these results continue to highlight how both perceived and objective neighborhood factors
may have different implications for mental health outcomes (Williams et al. 1997).

Neighborhood-level SES and mental illness symptoms showed statistically significant
bivariate associations (see supplemental table online), but, similar to findings from a large,
national survey, these became non-significant within the multilevel framework (Moore et al.
2016). However, each neighborhood represented in this study had an average of two
participants which potentially led to reduced neighborhood-level variance and biased
estimates of the level-2 standard errors that made it challenging to present meaningful
random effects (Maas and Hox 2005). Consistent with many studies that use U.S. Census
tract data, we are unable to determine whether this geography appropriately and accurately
represents a meaningful neighborhood among our sample. In part the lack of findings at the
tract-level may have to do with perceptions of space and contextual influences on health
outcomes that vary across studies (Diez-Roux 1998; Cummins 2007). The lack of
consistency with some other studies may be in part due to either mis-specified spatial
schemes (i.e., modifiable areal unit problem) or obscured contextual effects (i.e., Uncertain
Geographic Context Problem). Our data limit us on the inclusion of other indicators of
residential space to address these potential measurement issues (Wong 2004; Openshow
1979; Kwan 2012). Future explorations with larger sample sizes and more geographic
heterogeneity would benefit from the inclusion of more dynamic and subjective
neighborhood measures to provide more precise estimates (Lee et al. 2008) and to assess
effects across various measures of context (Shi 2009).

Future studies would need to include more populated neighborhoods to consider how
neighborhood experiences (e.g., problems, social cohesion/trust, discrimination) vary across
different types of neighborhoods (i.e., random slope models). Another limitation of this
study is that we excluded individuals with reported past mental illness. The parent study
excluded smokers who had been treated for depression in the past year (11.5% of 1537
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screened) and who had a history of anxiety or bipolar disorders (8.5%) because these were
contraindicated for varenicline use (Nollen et al. 2016). Yet, this also serves as a potential
strength as these findings demonstrate how perceptions of neighborhood factors related to
subclinical and undiagnosed mental health problems. Finally, the recruitment of the sample
from one region in the Midwest may not capture geographic variations of a large, nationally
representative sample. However, this also enabled us to describe the effects of race, SES, and
residential area characteristics on psychological distress within a well-defined but
heterogeneous geographic area.

The focus of this paper was on understanding contextual factors associated with mental
health among a sample of lower income African American and White smokers. Lower
income smokers are at greater risk than the general population for continued smoking (Reid
et al. 2010) and, in turn, the development of tobacco-related disease. Smoking rates are
higher among persons with mental health disorders with lower rates of decline in smoking
prevalence than in the general population (Cook et al. 2014). This study highlights the
pervasive mental health risks experienced by lower income smokers, including
discrimination, lack of neighborhood social cohesion, and neighborhood problems. Within
our sample, African Americans had greater anxiety and depressive symptoms, experienced
more discrimination, lower social cohesion/trust, and more neighborhood problems than
Whites. These findings highlight the powerful influence of neighborhood experiences in
which African Americans continue to be disadvantaged, and underscore the need to develop
and evaluate public health interventions that address social and environmental contexts
(Cooper et al. 2015). Place-based policies have the potential to address mental health needs
through housing conditions, mental health services, or health behaviors (Turney et al. 2013).
Interventions to promote mental health and reduce unhealthy coping behaviors, such as
smoking, among lower income communities may do well to target strengthening positive
social ties, community participation, and reducing exposure to neighborhood-specific
problems (e.g., crime, disorder), particularly for African Americans (e.g., Hull et al. 2008).
This may be possible through mobilizing social media linkages and capacity-building among
existing neighborhood organizations. Efforts to reduce observable signs of disorder (e.g.
litter, noise) and improve neighborhood aesthetics (Henderson et al. 2016) may also be
appropriate targets.
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Refer to Web version on PubMed Central for supplementary material.
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Predictive Mean Depressive Symptoms for Marginal Interaction Effects

Results of predicted margins from full multi-level Poisson models with interactions (95%
Cl)

a Main Interaction effects significant at p<0.01 level; Marginal effects significant at p<0.001
b Main interaction significant at p<0.05; Marginal effects significant at p<0.001
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