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Abstract
Background—Although neighborhoods with more collective efficacy have better health in general,
recent work suggests that social norms and collective efficacy may in combination influence health
behaviors such as smoking.

Methods—Using data from the New York Social Environment Study (conducted in 2005; n=4,000),
we examined the separate and combined associations of neighborhood collective efficacy and anti-
smoking norms with individual smoking. The outcome was current smoking, assessed using the
WMH-CIDI tobacco module. Exposures of interest were neighborhood collective efficacy, measured
as the average neighborhood response on a well-established scale, and neighborhood anti-smoking
norms, measured as the proportion of residents who believed regular smoking was unacceptable. All
analyses adjusted for demographic and socioeconomic characteristics, as well as history of smoking
prior to residence in the current neighborhood, individual perception of smoking level in the
neighborhood, individual perception of collective efficacy, and individual smoking norms.

Results—In separate generalized estimating equation logistic regression models, neighborhood
collective efficacy was not associated with smoking (OR 1.06, 95% CI 0.84–1.34) but permissive
neighborhood smoking norms were associated with more smoking (OR 1.34, 95% CI 1.03–1.74),
particularly among residents with no prior history of smoking (OR 2.88, 95% CI 1.92–4.30). When
considered in combination, where smoking norms were permissive, higher collective efficacy was
associated with more smoking; in contrast, where norms were strongly anti-smoking, higher
collective efficacy was associated with less smoking.
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Conclusions—Features of the neighborhood social environment may need to be considered in
combinations to understand their role in shaping health and health behavior.
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neighborhood; social cohesion; informal social control; norms; smoking; cigarettes

1. Introduction
Research in a variety of disciplines including sociology, criminology, and psychology has
suggested that cohesiveness and collective power of societies and communities are associated
with improved health and wellbeing (Bandura, 2001, Durkheim, 1897, Faris and Dunham,
1939, Shaw and McKay, 1942). In this vein, Bandura introduced the notion of collective agency
which he termed “collective efficacy” (Bandura, 2001). This concept combines notions of the
cohesiveness of a group (social cohesion), with ideas about their potential efficacy in achieving
group goals (informal social control) (Sampson et al., 1997).

In epidemiologic analyses, the presence of collective efficacy in a neighborhood has typically
been associated with better health and fewer social ills (Kawachi and Berkman, 2000, Lomas,
1998, Sampson et al., 1997). However, recent discussions suggest that social cohesion,
informal social control, and other related constructs may not be unequivocally beneficial
(Greiner et al., 2004, Kushner and Sterk, 2005, Portes, 1998). Portes suggests that where social
cohesion is high, there is the potential for unhealthy behavioral norms to be enforced on
residents (Portes, 1998). Thus, when examining neighborhood cohesion in relation to health
behavior, it may be important to consider the norms of the neighborhood in conjunction with
the cohesiveness of a neighborhood to understand how the social environment will shape
behavior (Durkheim, 1897, Kushner and Sterk, 2005, Portes, 1998). Neighborhoods with high
levels of informal social control may enforce local norms on residents, however these norms
may or may not be health promoting. Moreover, residents of cohesive neighborhoods may have
more contact with one another, providing more opportunities for transmission of norms that,
again, may enhance health or may be detrimental.

One health behavior of considerable interest in the context of this discussion is smoking,
considered the leading behavioral cause of mortality, contributing to approximately 20% of
deaths in the United States by some calculations (Mokdad et al., 2004). In addition to being a
strong contributor to morbidity and mortality, smoking is strongly socially shaped and thus
may be influenced by both the cohesiveness and the norms of communities. While the
prevalence of smoking has been declining overall in the United States, 22% of adults are still
current smokers (Trosclair et al., 2005); young people continue to take up smoking and
currently approximately 25% of young people are smokers by the time they finish high school
(Johnston et al., 2006). Broad national and statewide norm-changing media campaigns,
smoking restriction legislation, and tobacco taxation that have attempted to change the social
and structural environment of smoking are credited with contributing to the smoking declines
to date; however, these declines have not been experienced equally in all populations, and there
remains substantial variation in smoking geographically (Gilpin et al., 2004, Jiles et al.,
2005, Nelson et al., 2001, Pierce et al., 1998). The local variation in smoking raises the question
of what neighborhood social and structural characteristics might shape smoking behavior.

There is substantial research suggesting that neighborhood socioeconomic indicators are
associated with smoking, however there is little research on other social and structural aspects
of neighborhoods that may be related to smoking (Chuang et al., 2005a, Cubbin et al., 2006,
Datta et al., 2006, Davey Smith et al., 1998, Diez Roux et al., 1997, Duncan et al., 1999, Ecob
and Macintyre, 2000, Kleinschmidt et al., 1995, Monden et al., 2006, Ohlander et al., 2006,
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Reijneveld, 1998, Reijneveld, 2002, Ross, 2000, Sundquist et al., 1999, Tseng et al., 2001, van
Lenthe and Mackenback, 2006). There have been two studies examining neighborhood
cohesion and control in association with smoking, and both found that more cohesive
neighborhoods had lower prevalences of smoking (Miles, 2006, Patterson et al., 2004). There
are no studies of neighborhood smoking norms and smoking among adults. Most of the research
on substance use norms has been conducted in adolescents, and the norms have not typically
been conceptualized as neighborhood level properties. The existing studies among adolescents
show the importance of adult and peer norms for predicting smoking (Chuang et al., 2005b,
Eisenberg and Forster, 2003, Ellickson et al., 2003, Ennett et al., 1997, Frohlich et al., 2002),
suggesting these may be important social properties to consider in the context of adult smoking.

The potential importance of neighborhood collective efficacy and substance use norms in
shaping smoking behavior is clear. However, the only extant research on the convergence of
collective efficacy and smoking norms comes from one qualitative study conducted in Scotland
(Stead et al., 2001). In the neighborhood studied, smoking was used to cope with a variety of
stressors including unemployment and unsafe environments. In addition, there were strong
pro-smoking norms in the neighborhood and a strong sense of local identification and
cohesiveness. The cohesiveness and norms seemed to combine, such that “…these positive
aspects of life [such as cohesiveness] may ironically be as bound up with and reinforcing of
smoking as the more negative aspects of life [such as stressors]” (Stead et al., 2001).

In this analysis, we examined the relations of neighborhood collective efficacy and
neighborhood smoking norms with smoking behavior, both separately and in combination.
Building on the extant literature, we hypothesized that the association between collective
efficacy and smoking would to be modified by the norms of the community, and specifically
that the association would be reversed; cohesive neighborhoods with permissive smoking
norms would have the highest smoking, and cohesive neighborhoods with strong anti-smoking
norms would have the lowest smoking. Moreover, in this analysis we applied methods that
address the problems of stratification and social selection which are challenges to interpreting
neighborhood research (Oakes, 2004). In this analysis, we examine large neighborhood areas
in New York City (NYC). While these areas are larger than neighborhoods examined in many
studies (Sampson et al., 1997), it is interesting to examine whether these processes operate at
a larger scale.

2. Methods
The New York Social Environment Study (NYSES) is a multilevel study designed to examine
neighborhood level exposures, including economic, social and structural characteristics, and
substance use in NYC. The NYSES was conducted between June and December of 2005. We
used random-digit-dial methods to contact and interview 4000 NYC residents. One adult 18
years or older was interviewed by telephone in each household; the respondent was the person
who either most recently or would next celebrate their birthday (randomly selected). Interviews
were conducted in English or Spanish. The cooperation percentage was 54%, representing the
percentage of those contacted who agreed to participate in the study ((completed + screened
out)/(completed + screened out + refused)). Respondents were offered $10 in compensation
for their participation. The study protocol was approved by the institutional review boards of
the New York Academy of Medicine, the University of Michigan, and the University of
California, Berkeley.

2.1 Measures
Respondents were interviewed with a structured questionnaire that included questions on
demographic and socioeconomic characteristics including age, race and ethnicity, gender,
marital status, place of birth, education, income, employment, years lived in the current
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neighborhood, and interview language. Smoking behavior was assessed using the World
Mental Health Comprehensive International Diagnostic Interview (WMH-CIDI) tobacco
module (Kessler and Ustun, 2004). Measures from this module that were used in the present
analysis include current smoking and a retrospectively recalled history of smoking including
age first tried smoking, age first smoked regularly, and age last smoked. Current smoking was
the outcome in this analysis. Research suggests that self-report of smoking is highly concordant
with bio-markers of smoking (Vartiainen et al., 2002), and that self-report assessments are
comparable by phone and in-person (Nelson et al., 2003). History of smoking, in conjunction
with number of years lived in the current neighborhood was used to assess smoking prior to
residence in the current neighborhood. Respondents were classified as those who never tried
smoking, those who tried smoking but never smoked regularly, and those who smoked weekly
or daily prior to residence in the current neighborhood. Smoking prior to residence in the current
neighborhood was controlled as a confounder in all analyses to account for one contributor to
social selection (Diez Roux, 2004); by controlling for history of smoking we assure that
associations observed are not due to the fact that smokers are likely to move to certain types
of neighborhoods (Ahern et al., 2008b). Individual perception of smoking level in the
neighborhood was assessed as the proportion of adults in the neighborhood perceived to be
smokers (none, few, some, most, all), and was controlled to distinguish the effect that
neighborhood norms might have on smoking from the effect of that observing smoking
behaviors of others in the neighborhood might have on smoking. Individual perception of
collective efficacy and smoking norms were adjusted to distinguish the effect of each
neighborhood characteristic, from that of individual perception of that characteristic.

Respondents provided information about their residential address or nearest cross-streets so
that their locations could be geocoded and linked to their neighborhoods of residence.a The
larger neighborhood areas for this analysis were the 59 community districts in NYC (median
population 128,313, median square miles 3), well-defined units, each headed by an
administrative community board that, as such, has political and social relevance for the
residents. Politically, the board of each community district serves as an advisory body with a
formal role designated by the City Charter in matters including land use, determining local
budget priorities and monitoring City service delivery. Meetings are held monthly and are open
to the public. Each board establishes committees to focus on specific issues of concern.
Socially, community districts were initially defined by a resident consultative process
organized by the Office of City Planning to reflect residents’ own descriptions of
neighborhoods in the 1970s and as a consequence represent recognizable neighborhood areas
with which residents identify, such as the Upper East Side, or the South Bronx. Many attributes
of these neighborhood areas have been associated with resident health and health behaviors
(Ahern and Galea, 2006,Ahern et al., 2008a,Ahern et al., 2008b,Bernstein et al., 2007,Galea
et al., 2007,Galea et al., 2005,Galea et al., 2003,Hembree et al., 2005,Nandi et al., 2006).

Neighborhood collective efficacy was measured using the scale developed by Sampson and
colleagues, which is comprised of the subscales of social cohesion and informal social control
(Sampson et al., 1997). The social cohesion subscale includes five items with Likert responses
and assesses residents’ perceptions of the extent to which their neighbors are close-knit, are
helpful, get along, share values, and are trustworthy. The informal social control subscale also
includes five items with Likert responses and measures perceptions of the likelihood that
neighbors would intervene if children skipped school, sprayed graffiti, or disrespected an adult,

aOf the 4000 respondents, 93.1% (3725) were geocoded using address (2859) or nearest cross-streets (866). For the remaining 275 we
had insufficient address or cross-street information, or only had zip code information. These participants were linked to the neighborhood
that had the largest percentage of overlap with their zip code (98.5% had more than 50% overlap between the zip code and the
neighborhood, 68.7% had more than 75% overlap). An indicator for linkage to the neighborhood by zip code instead of by geocoding
was considered in all analyses as a potential confounder.

Ahern et al. Page 4

Drug Alcohol Depend. Author manuscript; available in PMC 2010 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



if there were a fight, or if the city was closing a firehouse. The responses of all residents in
each neighborhood are averaged to calculate the neighborhood level measure of collective
efficacy. Cronbach’s alpha for the full collective efficacy scale was 0.77 (alpha for social
cohesion was 0.64, alpha for informal social control was 0.72), consistent with previous reports
(Echeverria et al., 2004, Sampson et al., 1997).

Neighborhood smoking norms were measured using a question modified from the National
Survey on Drug Use and Health (NSDUH). Respondents were asked their opinion of adults
smoking cigarettes regularly and were given the options of “acceptable”, “unacceptable” and
“don’t care”. The neighborhood measure is the proportion of residents who believe it is
“unacceptable” for adults to smoke cigarettes regularly in each neighborhood.

2.2 Analysis
All analyses were weighted by the ratio of the persons in the household to phone lines in the
household to account for the probability of selection for interview. In addition, all analyses
were replicated with additional weighting to adjust the respondents to the joint age, race/
ethnicity, and gender distribution within each neighborhood as determined from the 2000
Census data. This was done to assess the potential impact of non-response of particular
population groups, and to examine whether non-response was a plausible explanation for the
analysis findings. Because neither the magnitude nor the statistical significance of any of the
parameter estimates changed appreciably after this additional weighting, analyses with only
the selection probability weights are presented here.

Several descriptive analyses were conducted initially. Neighborhood collective efficacy and
neighborhood smoking norms were assessed descriptively to examine the range of each
exposure and to identify potential outliers, and the correlation between the neighborhood
characteristics was assessed to assure that the two measures were not too collinear to consider
in combination. To assess the extent of stratification, we examined the probabilities or
propensities for living in neighborhoods with 1) high versus low collective efficacy (median
split), 2) high versus low smoking norms (median split), and 3) four category combinations of
high and low neighborhood collective efficacy and smoking norms, modeled as a function of
individual characteristics (history of smoking, individual smoking norm, age, race/ethnicity,
gender, marital status, place of birth, education, income, employment, years lived in the
neighborhood, and survey language) (Rosenbaum and Rubin, 1983). Through this process we
were able to examine whether there was overlap between the “types” of people, defined by
covariate combinations, who lived in low collective efficacy neighborhoods and those who
lived in high collective efficacy neighborhoods. Propensities are often used as part of matched
analysis as a tool to control confounding (Rosenbaum and Rubin, 1983), however they can
also serve a useful purpose in describing the distribution of covariates across different exposure
groups. If the people who actually lived in high and low collective efficacy neighborhoods had
similar and predominantly overlapping distributions of propensities then we knew that there
was little stratification in terms of the variables in the propensity model. This implied that
people of all “types” lived in both high and low collective efficacy neighborhoods and that the
analysis did not rely on extrapolation (e.g., if all Latina women older than 65 years lived in
high collective efficacy neighborhoods, extrapolation would be required to assess the effect of
low collective efficacy on this “type” of person).

The two neighborhood measures and their combination were examined in association with
current smoking in bivariable analysis. Individual demographic and socioeconomic
characteristics that were conceptually considered confounders based on the literature were
considered as confounders in the multivariable analysis. In addition, age, race and ethnicity
and gender were considered potential effect modifiers based on previous research on
neighborhood characteristics (Robert, 1999); years lived in the neighborhood and history of
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smoking were also considered as they were logical potential effect modifiers that had not been
examined in previous analyses. Missingness indicator variables were included for all covariates
where some respondents declined to answer. Generalized estimating equation (GEE) logistic
regression models were used in all analyses to account for potential clustering by neighborhood,
and to estimate population averaged parameter estimates with robust standard errors (Zeger et
al., 1988); Each neighborhood exposure was examined separately in association with current
smoking, then adjusted for demographic and socioeconomic confounders as well as history of
smoking, and lastly adjusted for individual perception of smoking in the neighborhood and
perception of each neighborhood characteristic (collective efficacy, smoking norms). All odds
ratios presented are for a two standard deviation change in the neighborhood exposure. Finally,
the combination of the neighborhood exposures was examined with an interaction term.

3. Results
The survey respondents were demographically similar to the overall population of NYC based
on the most recent census, with 38.1% White, 27.0% African American, 5.0% Asian, 27.2%
Hispanic, and 2.5% of other racial ethnic groups. Mean age was 45 years (range 18 – 94),
51.1% of respondents were female, and 39.2% were born outside the United States.
Approximately 20% of respondents were current smokers. A full description of the sample is
provided in Table 1.

Examination of neighborhood collective efficacy suggested there were no outliers; the mean
collective efficacy value was 3.5 with a range of 2.7 to 4.0. A value of 4 indicates that on
average respondents somewhat agree that the neighborhood is cohesive, while a value of 3
indicates that on average respondents neither agree nor disagree that the neighborhood is
cohesive. Two neighborhoods were outliers in terms of their anti-smoking norms, with values
more than two standard deviations below the mean. Because we were not comfortable making
inference about neighborhoods with such low levels of anti-smoking norms based on only two
outlying neighborhoods, these neighborhoods were excluded from the analyses of
neighborhood smoking norms. For the included neighborhoods, the average proportion of
residents who believed it was unacceptable to smoke was 60% with a range of 43% to 76%.
Neighborhood collective efficacy and smoking norms were weakly negatively correlated
(pearson correlation coefficient −0.25, p=0.06).

Examining the propensities for living in neighborhoods with high versus low collective
efficacy, high versus low anti-smoking norms, and four category combinations of collective
efficacy and smoking norms, there was little suggestion of stratification. People of all “types”,
based on individual covariates, lived in neighborhoods with different values of the
neighborhood exposures. In all instances, less than 1% of respondents had propensity values
that were more extreme (higher or lower) than the propensity values among respondents living
in neighborhoods with a different exposure (tables and plots of the propensity values are
available from the corresponding author).

In the first set of GEE logistic regression models, presented in Table 2, we examined the relation
between neighborhood collective efficacy and smoking alone, adjusting for confounders
including smoking history, and adjusting for individual perception of smoking in the
neighborhood and individual perception of collective efficacy. In all models, lower
neighborhood collective efficacy was associated with slightly higher odds of smoking, but none
of the associations were significant (fully adjusted OR 1.06 for a 2 standard deviation (SD)
decrease in collective efficacy, 95% CI 0.84–1.34). We found no interactions between
collective efficacy and history of smoking, age, race/ethnicity, gender, or years lived in
neighborhood.
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In the second set of models, presented in Table 3, we examined the relation between
neighborhood anti-smoking norms and smoking. In a bivariable GEE logistic regression model,
more permissive neighborhood smoking norms were significantly associated with more current
smoking (OR 1.82 for a 2 SD increase in permissiveness of smoking norms, 95% CI 1.48–
2.24). After adjustment for demographic and socioeconomic confounders as well as smoking
history, the association was somewhat attenuated (OR 1.67, 95% CI 1.32–2.13). After further
adjustment for individual perceptions of smoking in the neighborhood and individual smoking
norms, the association between anti-smoking norms and current smoking was more attenuated
but remained significant (OR 1.34, 95% CI 1.03–1.74). When considering effect modification,
we found interaction between history of smoking and anti-smoking norms (Table 3, model 4).
Specifically, there was mainly an association between anti-smoking norms and current
smoking among those with no previous history of smoking prior to residence in the current
neighborhood (OR 2.88, 95% CI 1.92–4.30).

In the final part of the analysis, we examined the interaction of neighborhood collective efficacy
and neighborhood anti-smoking norms in association with smoking. As neighborhood anti-
smoking norms were mainly associated with smoking among those with no history of smoking
prior to residence in their current neighborhood, this analysis was initially conducted with the
full population, and later considered in subgroups depending on smoking history. In the full
population, there was some suggestion of the pattern hypothesized, however it was not
statistically significant after adjustment for confounders. However in the subgroup with no
history of smoking, the pattern was strong and consistent with the hypothesis. Among those
with no prior history of smoking, the association between collective efficacy and smoking
depended on the levels of anti-smoking norms in the neighborhood in fully adjusted models.
As shown in Figure 1, in neighborhoods with permissive smoking norms, higher collective
efficacy was associated with more smoking. In contrast, in neighborhoods with strong anti-
smoking norms, higher collective efficacy was associated with less smoking. The association
between collective efficacy and smoking was modified by the smoking norms in the
neighborhood.

4. Discussion
Using data from a representative survey of New York City residents, we found a combined
association of neighborhood collective efficacy and smoking norms with smoking – where
norms were permissive about smoking, higher collective efficacy strengthened this association
and individual odds of smoking were the highest; where norms were strongly anti-smoking,
higher collective efficacy was protective and individual odds of smoking were the lowest. This
relation was strongest among those with no prior history of smoking. These findings
corroborate qualitative research on this topic (Stead et al., 2001), and support discussions of
the importance of considering norms around behavior in conjunction with community cohesion
and social control (Portes, 1998).

In this analysis we adjusted for individual demographic and socioeconomic characteristics, as
well as individual perceptions of neighborhood collective efficacy and individual smoking
norms. Considering smoking norms, this means that the norms of the community are associated
with smoking, beyond an individual’s norm or opinion about smoking. For example, someone
might believe it is acceptable to smoke, but because there are strong attitudes against smoking
in the community, they may be less likely to smoke themselves. It is also important to note
that individual norms are naturally a pathway through which community norms might influence
individual smoking behaviors, so the estimates of associations between neighborhood norms
and smoking adjusting for individual norms are likely to be conservative.
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These findings suggest that efforts aimed at building collective efficacy as a way to improve
health may also need to consider and target other characteristics of communities to accomplish
the intended goal. In this instance, building collective efficacy without considering or
addressing the norms about smoking might have the opposite of the intended effect if norms
about smoking are permissive (Stead et al., 2001). A more complete assessment of the social
environment may give us greater understanding of the range of issues that need to be considered
in understanding the influences on behavior and in planning any sort of intervention. Of course,
an association observed between existing community exposures and outcomes does not
necessarily represent how a community might respond to an intervention on an exposure – this
is one of the greatest challenges in the interpretation of community level research (Oakes,
2004, Sampson, 2003). However, this research has the potential to give insight into the types
of community level factors that would be important to consider in intervention planning. In
addition, aspects of the structural environment such as availability of cigarettes, pricing and
taxation of cigarettes, and advertising would likely be important to consider in conjunction
with aspects of the social environment examined here.

It is also notable that the associations between neighborhood norms, collective efficacy and
smoking were strongest among those who did not have any history of smoking prior to living
in the current neighborhood. Those with no prior history of smoking comprise more than half
of respondents, so at the population level this represents a substantial group affected. Within
this group, ten percent started smoking since living in their current neighborhood. The
observation that neighborhood norms and collective efficacy were strongly related to smoking
for those with no prior history of smoking suggests that these may be important factors in
smoking initiation. However, the absence of associations shown between neighborhood
smoking norms and smoking does not mean that norms do not matter at all for those with a
history of smoking. It may be particularly interesting to consider norms in relation to quitting
for those with a smoking history.

This analysis raises the issue of the scale(s) at which the process of collective efficacy operates,
as earlier analyses have typically considered neighborhoods smaller than those in this analysis
(Sampson et al., 1997). The large neighborhood areas used in our analysis are consistent with
what most of our respondents reported thinking of as their neighborhoods, residential density
is high in NYC, and New Yorkers walk long distances as part of daily life, all suggesting our
large neighborhood areas are relevant neighborhoods for residents. In addition, seminal work
on collective efficacy and related constructs did not conceptualize them as relevant to one
specific size of place, and the construct has been considered in units widely varied in size
including countries, counties and neighborhoods (Bandura, 2001, Durkheim, 1897, Faris and
Dunham, 1939, Sampson et al., 1997, Shaw and McKay, 1942). However, measuring the
constructs of collective efficacy and smoking norms at this larger neighborhood level certainly
may smooth over heterogeneity in these measures that could have been observed at a smaller
level of resolution. Overall, examining these and other constructs at different scales is
informative as to the scales and ways in which they may operate on health and health behavior,
given that the processes operating in a small neighborhood may be different from those in a
large neighborhood area.

It will be interesting for future work to examine whether these results are replicated in other
cultural settings. This analysis was inspired by qualitative work in Scotland (Stead et al.,
2001), and our results were consistent with those findings suggesting the phenomenon is not
unique to the United States context. However, it will also be interesting to consider the
combined effects of norms and collective efficacy on substance use in settings in which the
range of norms and collective efficacy might be quite different; for example, in places with
very low collective efficacy the effect of group norms might be attenuated as limited
interactions lead to limited exposure to the norms of others. Certainly research in a variety of
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countries demonstrating heterogeneous effects of measures of social capital and cohesion
among cultural population subgroups suggests the potential for combined effects of measures
of capital and cohesion with other cultural aspects in shaping health and health behavior
(Baron-Epel et al., 2008, Kim and Kawachi, 2006, Pronyk et al., 2008).

There are several limitations to this study. The cooperation percentage was 54%, which is
consistent with many other recent telephone based studies (Galea and Tracy, 2007). However,
this cooperation percentage does raise concern about how well the study sample represents the
city of New York. Participants were informed that they would be participating in a “survey
about the neighborhoods where New Yorkers live and what people think about their
neighborhoods”, and thus they were not likely to refuse based on their use or non-use of
cigarettes. The distribution of demographic characteristics such as age, race, gender and birth
place is very similar to the 2000 Census data for NYC. Moreover the findings were robust to
additional weighting to adjust the respondents to the age, race/ethnicity, and gender distribution
within each neighborhood as determined from the 2000 Census data, suggesting non-response
did not distort the study findings. However the participants may still differ from those in the
City overall in ways that we were unable to capture. The data on smoking behaviors in this
study were self-reported, and while self-report is standard practice in substance use research,
there may be differences between actual behaviors and reported behaviors. The neighborhood
smoking norm variable was based on a question originally designed to assess individual norms,
and thus represents only one of many ways these norms could have been assessed. The issue
of contagion has been raised in recent discussions of analyses that examine community
characteristics and individual outcomes (Oakes, 2004). Essentially, this problem arises when
the prevalence of the outcome (in this case smoking) affects the probability of the outcome for
any individual (i.e., prevalence affects incidence). This dependence of the outcomes between
individuals means that parameter estimates from a traditional analysis do not accurately reflect
how much of a change in outcome would be expected from a change in exposure (Koopman
and Longini, 1994). A complementary analytic approach that merits consideration for future
analyses of neighborhood characteristics and health would be one that can account for these
dynamic processes, such as the systems modeling approaches that have been used to model
infectious diseases (Koopman and Longini, 1994, Ness et al., 2007).

Among several strengths, this study includes a large population based sample. We assessed
the extent of stratification using propensities and found that there was virtually no stratification
in this analysis. We also accounted for one contributor to social selection by adjusting for
history of smoking prior to each person’s residence in their current neighborhood. Social
selection has been considered one of the major barriers to determining whether the environment
has an influence on people, or whether people who have worse health “drift” or select into
worse types of environments (Oakes, 2004, Sampson, 2003). Because we adjusted for history
of smoking, associations observed are not due to an effect of smokers moving into certain types
of neighborhoods (e.g., neighborhoods with permissive smoking norms). In addition, we
adjusted for individual perception of smoking in the neighborhood, assuring that any
association with neighborhood smoking norms is not explained by residents observing more
smoking behavior in certain neighborhoods.

Overall, we found that two aspects of the social environment, collective efficacy and smoking
norms, were associated with current smoking, and that these two elements of the environment
had to be considered together to fully understand their relation with smoking behavior. This
and other analyses that consider the complexities of neighborhoods, such as the combinations
of characteristics that may shape their effects, may ultimately give us a richer understanding
of how the social and structural aspects of the environment shape health and health behavior.
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Figure 1.
Odds ratios for the association between neighborhood collective efficacy and smoking, at
different levels of neighborhood smoking norms, for the group with no history of smoking
prior to living in the current neighborhood (interaction p-value < 0.001)a
a Neighborhoods with low collective efficacy are 1 SD below the mean, indicating they have
less social cohesion and informal social control. Neighborhoods with high collective efficacy
are 1 SD above the mean, indicating they have more social cohesion and informal social control.
Neighborhoods with weak norms are 1 SD below the mean of the percentage who believe it is
unacceptable for adults to smoke regularly, meaning norms are more permissive around
smoking. Neighborhoods with strong norms are 1 SD above the mean of the percentage who
believe it is unacceptable for adults to smoke regularly, meaning norms are more anti-smoking.
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Table 1
New York Social Environment Study respondent characteristics

NYSES population 2000 Census –
NYC

N % %

Total 4000 100.00 100.00

Age

 18–24 350 11.78 13.23

 25–34 685 18.05 22.54

 35–44 815 19.50 20.82

 45–54 808 21.42 16.68

 55–64 612 14.85 11.26

 ≥ 65 690 14.39 15.46

Race/Ethnicity

 White 1616 38.18 38.65

 African American 1055 27.03 22.97

 Asian 164 5.08 10.08

 Hispanic 958 27.19 24.71

 Other 95 2.52 3.59

Gender

 Male 1880 48.89 46.20

 Female 2120 51.11 53.80

Marital Status

 Married 1632 47.33

 Divorced 479 9.56

 Separated 208 4.70

 Widowed 354 6.68

 Never Married 1270 31.73

Birth Place

 NYC 1810 44.65

 Other US Location 731 16.13

 Different Country 1406 39.22

Education

 Less than High School 508 13.89

 High School/GED 923 24.69

 Some College 879 23.23

 College Graduate 883 21.63

 Graduate Work 730 16.57

Income

 ≤$40,000 1605 46.45

 $40,001 – $80,000 1093 31.97

 > $80,000 722 21.58

Unemployed

 Yes 321 8.56
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NYSES population 2000 Census –
NYC

N % %

 No 3658 91.43

Smoking before Moved to Neighborhood

 Ever Smoked/Tried Smoking 686 16.4

 Weekly/Daily Smoker 1341 31.08

 Never Smoked 1973 52.52

Current Smoker

 Yes 835 20.40

 No 3164 79.60
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