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Abstract

Few studies have investigated the complex interactions among the individual- and community-

level social risk factors that underlie adolescents’ smoking behaviors. This study investigated

whether community-level adult daily smoking prevalence is associated with adolescents’ smoking

and whether it moderates the associations between perceived friends’ smoking approval and

smoking behavior and adolescents’ own smoking. Self-reported data from 1,190 youths (50.3%

female; 13–18 years old) in 50 midsized Californian cities were obtained through telephone

interviews. Community characteristics were obtained from 2010 GeoLytics data. Community

adult daily smoking prevalence was ascertained from telephone interviews with 8,918 adults

conducted in the same 50 cities. Multilevel analyses, controlling for individual and city

characteristics, were used to predict adolescents’ past 12-month smoking from perceived friends’

smoking approval and smoking behavior and from community adult daily smoking prevalence.

Results showed that perceived friends’ smoking approval and behavior were associated positively

with adolescents’ smoking, as was the community-level prevalence of adult daily smoking.

Furthermore, the association between perceived friends’ smoking behavior and adolescents’ own

smoking was moderated by the prevalence of adult daily smokers in the community. Specifically,

the association was stronger in cities with higher prevalence of adult smokers. These results

suggest that adult community norms that are more supportive of smoking may enhance the

influence of friends’ smoking behavior. Therefore, interventions designed to prevent or reduce

youths’ smoking should also focus on reducing smoking by adults.
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Introduction

Although smoking rates among adolescents in the U.S. have declined significantly in the

past decade (e.g., Johnston, O’Malley, Bachman, & Schulenberg 2013), smoking by young

people remains a serious public health concern. Cigarette smoking in adolescence is

associated with a higher risk for smoking and nicotine dependence in adulthood and with a

range of acute health problems, including an increased number and severity of respiratory

illnesses, increased asthma-related symptoms, decreased fitness, reduced pulmonary

function, and potential retardation of lung growth (U.S. Department of Health and Human

Services 2012). In order to design and implement effective interventions targeting

adolescents’ smoking, it is necessary to understand the complex interactions among

individual- and community-level risk factors that underlie this behavior. In this study, we

address this issue by investigating whether community-level adult smoking is: 1) related to

adolescents’ smoking, and 2) whether it moderates the associations of adolescents’

normative beliefs with cigarette use.

Normative beliefs and adolescents’ smoking

Normative beliefs are central constructs in many social-cognitive theories of behavior (e.g.,

Bandura 1986; Fishbein & Ajzen 2010). Broadly defined, normative beliefs refer to

perceptions of approval/disapproval of a behavior by significant others (injunctive norms)

and to perceptions of the extent to which significant others engage in a behavior (descriptive

norms). Both are important constructs in understanding adolescent smoking. Studies

consistently show that normative beliefs are important correlates of adolescents’ smoking

behavior. Perceived approval of smoking by friends, peers, and parents has been found to be

associated positively with adolescents’ smoking intentions and susceptibility to smoking

(Leatherdale, Brown, Cameron, & McDonald 2005; Olds, Thombs, & Tomasek 2005),

smoking behaviors (McMillan, Higgins, & Conner 2005; Wiium, Torsheim, & Wold 2006),

and beliefs about the acceptabilty of smoking (Alesci, Forster, & Blaine 2003). Similarly,

perceived smoking by friends is also a predictor of smoking behaviors among adolescents

(Villanti, Boulay, & Juon 2011; O’Loughlin, Karp, Koulis, Paradis, & DiFranza 2009).

These associations have been reported both cross-sectionally (Villanti et al. 2011) and

longitudinally (Duan, Chou, Andreeva, & Pentz 2009; Bricker et al. 2006). Studies further

indicate that descriptive norms may be related more closely to adolescents’ smoking

intentions and behavior than are injunctive norms (Vitória, Salgueiro, Silva, & de Vries

2011; Mercken, Candel, van Osch, & de Vries 2011). Given the role of normative beliefs in

adolescents’ smoking and their potential significance as targets for prevention, it is

important to improve our understanding of how they may interact with the broader

normative environment.
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Community smoking norms and adolescents’ smoking

Although studies indicate the importance of normative beliefs for adolescents’ smoking,

additional social risk factors originate at the community level. In particular, recent research

has examined associations of community-level smoking and smoking norms with

adolescents’ smoking behaviors and beliefs. These studies have used different approaches to

operationalize community-level smoking behaviors and smoking norms. For example, one

study aggregated students’ beliefs about smoking (i.e., smoking was wrong, smoking was

cool, number of friends who smoked) at school levels and found that these smoking norms

were associated positively with individual students’ self-reports of ever smoking (Gilreath,

Chaix, King, Matthews, & Flisher 2012). Using a different approach, a study in Taiwan

operationalized community smoking norms as the prevalence of adult smoking measured at

the county level through telephone interviews (Chen et al. 2010). County-level youth

smoking rates were associated positively with adult smoking prevalence in a multilevel

analysis. Another study measured community norms using multi-method multi-informant

measures (Chilenski, Greenberg, & Feinberg 2010). Reports of students and community

leaders, as well as geocoded data on alcohol and tobacco outlets were used to measure

community-level perceived approval of, and perceived availability of, substances. This

combined measure of norms was associated with community rates of adolescents’ cigarette

smoking. Overall, these studies indicate that community-level adult smoking norms may be

important determinants of adolescents’ smoking and thus important targets for prevention.

Further research, however, is necessary to address how community smoking norms may

interact with individual risk factors in order to design and target better preventive

interventions.

Interactions between community smoking norms and individual risk factors

Only a few studies have examined how interactions among social risk factors in different

domains (e.g., families, peer groups, schools, neighborhoods, and communities) may affect

youths’ smoking. Moreover, most of these studies have focused only on the school

environment (Leatherdale, McDonald, Cameron, Jolin, & Brown 2006; Murnaghan,

Leatherdale, Sihvonen, & Kekki 2008). For example, Leatherdale et al. (2005) found that

smoking prevalence among high school seniors moderated the association between

perceived close friends’ smoking and students’ experimental smoking. Specifically, smoking

prevalence among seniors had a stronger association with smoking among those youth who

reported having fewer close friends who smoked cigarettes. In contrast, in a study of non-

smoking elementary students from Grades 6–7, Leatherdale et al. (2006) reported that

susceptibility to smoking increased as the prevalence of smokers in Grade 8 increased, but

only among those students who had two or more friends who smoked. Looking at a broader

set of social domains and using several different data sources, including self-reports from

adolescents and parents, as well as Census data, Ennett et al. (2010) simultaneously modeled

factors at the family, peer group, school, and neighborhood contexts and their contribution

to adolescents’ smoking. Associations were found between adolescents’ smoking and the

risk factors in each context, such that smoking among schoolmates or friends enhanced the

effect of smoking in the family on adolescents’ smoking. This study, however, did not assess

the cross-level interactions between neighborhood context and the other domains. Kelly et

al. (2011) investigated adolescents’ smoking using a multilevel approach of individuals
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nested within schools and neighborhoods. Results showed no significant interactions

between perceived adult approval of substance use at the community level and perceived

family or peer contexts. Given these conflicting findings, more research is needed to

understand the complex simultaneous effects of risk factors in different social domains

related to youth smoking.

Research aims and hypotheses

The goal of this study was to investigate the associations of adult daily smoking in the

community and adolescents’ normative beliefs (i.e., perceptions of peers’ approval of

smoking and smoking behavior) with adolescents’ smoking behaviors. Our hypotheses were

based on considerations from cognitive social learning theories (e.g., Bandura 1986;

Fishbein & Ajzen 2010) and social-ecological approaches to understanding substance use

(Gruenewald 2011), as well as previous research on youth tobacco use. We hypothesized

that community-level adult smoking rates and adolescents’ normative beliefs would be

related to adolescents’ smoking behavior directly. Also, that it would interact synergistically

such that smoking will be greatest among adolescents who were exposed to more adult

smoking in the community and who perceived more peer smoking and approval of smoking.

Specifically, we hypothesized that adolescents’ own smoking will be greater when

community-level adult daily smoking prevalence was higher (Hypothesis 1) and perceived

friends’ smoking and approval of smoking was higher (Hypothesis 2). We further

hypothesized that adult daily smoking prevalence will moderate the effects of perceived

friends’ approval of smoking (Hypothesis 3a), and smoking behavior (Hypothesis 3b), such

that these perceptions will be associated more closely with adolescents’ own smoking in

communities with greater prevalence of adult smoking than in communities with lower

prevalence of adult smoking.

Methods

Study sample and survey methods

Data were obtained as part of a 5-year study on the impact of local California tobacco

policies on adolescents’ smoking. A geographic sampling method was used to select 50 non-

contiguous California cities with populations between 50,000 and 500,000 (Lipperman-

Kreda, Grube, & Friend 2012). Households for the study were sampled from a purchased list

of telephone numbers and addresses. Youth were surveyed through a computer-assisted

telephone interview (CATI). The interviews were given in either English or Spanish at the

respondent’s request and lasted approximately 40 minutes. An invitation letter describing

the study was mailed to sampled households followed by telephone contact. Parental consent

for the interviews was obtained followed by assent from the youth respondents. Respondents

received $25 for their participation. Institutional review board approval was obtained prior

to study implementation.

Of 3,062 sampled households with eligible respondents, 1,543 (50.4%) participated in a first

telephone interview (Wave 1). Of these youth, 1,312 also participated in a second telephone

interview (Wave 2) one year later (85% follow-up). Our analyses are based on the Wave 2

survey data and include 1,190 youth (50.3% female, M age = 15.6 years, SD = 1.07) who
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provided complete data for all study variables. An average of 23.8 youth (range: 13–40, SD

= 5.88) participated in the study in each city. Sample characteristics are provided in Table 1.

Survey Measures

Adolescents’ smoking behavior—Survey respondents were asked about their

frequency of cigarette smoking in the past 12 months on a seven-point scale (“Never” to

“Every day”). Because this variable was positively skewed, it was log10 transformed.

Demographics—Youth reported their gender, age, race and ethnicity. Race and ethnicity

were coded as dichotomous variables (i.e., White versus non-White and Hispanic versus

non-Hispanic).

Perceived friends’ smoking approval—Two items measured perceived friends’

smoking approval: (1) “How much do you think your best friend would disapprove or

approve if you smoked cigarettes?” and (2) “How much do you think other good friends

would disapprove or approve if you smoked cigarettes?” Response options were on a four-

point scale from “Strongly disapprove” to “Strongly approve.” These two items were

correlated closely, r(1188) = .62, p < .001. An average score was calculated to measure

overall perceived friends’ smoking approval.

Perceived friends’ smoking behavior—Two items were used to measure perceived

friends’ smoking behaviors: (1) “In the past twelve months, how often did your best friend

smoke cigarettes?” and (2) “In the past twelve months, how often did other good friends

smoke cigarettes?” Response options were on a seven-point scale from “Never” to “Every

day.” A moderate correlation was found between these items, r(1188) = .46, p < .001. A

mean score was calculated to represent perceived friends’ smoking behavior.

City-level measures

City characteristics—Measures of city characteristics were obtained from 2010

GeoLytics data (GeoLytics Inc. 2010). City characteristics included population density (i.e.,

population per square mile), percentage of population under 18 years old, median family

income, percentage with at least college education, percentage unemployed, percentage

White, and percentage Hispanic. All city-level demographics were standardized.

Adult daily smoking prevalence—Adult daily smoking prevalence in each city was

ascertained from a survey of 8,918 adults over the age of 18 years old conducted in the same

50 cities as a part of another study (Gruenewald & Remer, in press). Respondents were

surveyed through a random digit dial computer-assisted telephone interview and were asked

whether they currently smoked cigarettes every day, some days, or not at all. Adult daily

smoking prevalence was computed as the percentage of daily smokers in each city.

Analyses

We used multilevel linear regression analyses to predict adolescents’ smoking using HLM

version 7.0 (Raudenbush, Bryk, Cheong, Congdon, & du Toit 2011) to adjust for clustering

of observations within cities and account for city-level effects. The city-level intraclass
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correlation for adolescents’ past-12-month cigarette smoking was small (ρ = .001). We

conducted two nested models to test our hypotheses. Model 1, which tested Hypotheses 1

and 2, included the main effects for community- and individual-level predictors and

covariates. Specifically, perceived friends’ smoking approval and perceived friends’

smoking behavior were entered as predictors at the individual level and adult daily smoking

prevalence was entered as a predictor at the community level. Gender, age, race, and

ethnicity were included as individual-level covariates. Population density, percentage of

population below 18 years old, median household income, percentage with college

education, percentage unemployed, percentage White, and percentage Hispanic were

included as community-level covariates. Model 2, which tested Hypotheses 3a and 3b,

included all of the Model 1 variables plus the cross-level interactions between adult smoking

prevalence and perceived friends’ smoking approval and between adult smoking prevalence

and perceived friends’ smoking behavior. The variables in each model were entered

simultaneously.

The equation is given as:

Results

Model 1

Consistent with Hypothesis 1, a positive relationship between community adult daily

smoking prevalence and youth past-12-month cigarette smoking was observed in Model 1

(Table 2). Furthermore, and consistent with Hypothesis 2, perceptions of friends’ approval

of smoking and perceptions of their smoking behavior were associated positively with

adolescents’ smoking in this model. The association of adolescents’ own smoking with

perceived friends’ smoking behavior appears to be somewhat stronger than the association

of adolescents’ smoking with perceived friends’ approval of smoking.

Model 2

Contrary to Hypothesis 3a, no significant cross-level interaction effect between perceived

friends’ smoking approval and community-level adult daily smoking on adolescents’

past-12-month cigarette smoking was observed. However, consistent with Hypothesis 3b, a

significant cross-level interaction was found between perceived friends’ smoking behavior
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and community-level adult daily smoking prevalence on adolescents’ past-12-month

cigarette smoking (see Table 2, Model 2). Specifically, the positive association between

perceived friends’ smoking behavior and adolescents’ past-12-month smoking was stronger

in communities with higher rates of adult daily smokers. To illustrate this cross-level

interaction effect, the regression slopes of perceived friends’ smoking behavior and

adolescents’ past-12-month smoking were plotted for three levels of community adult daily

smoking prevalence (25, 50, and 75 percentiles; Figure 1).

Discussion

In order to design effective interventions to prevent and reduce smoking among adolescents,

it is important to understand the complex interactions among social risk factors at the

individual and the community levels. At the individual level, perceived approval by friends

(McMillan et al. 2005) and perceived peers’ and friends’ cigarette use (Villanti et al. 2011)

are associated with adolescents’ own smoking. Furthermore community-level smoking and

smoking norms are related to adolescents’ smoking behaviors and beliefs (Chen et al. 2010;

Chilenski et al. 2010). Only a few studies, however, have examined the interactions among

social risk factors in different domains (e.g., families, peer groups, schools, neighborhoods,

and communities) in predicting youths’ smoking, and the available studies have reported

inconsistent results (Ennett et al. 2010; Kelly et al. 2011). The aim of the current study was

to examine the mutually reinforcing effects of community-level adult smoking and

individual normative smoking beliefs and behaviors on adolescents’ smoking behavior.

Consistent with our hypotheses, we found that perceived friends’ smoking approval,

perceived friends’ smoking behavior, and community adult daily smoking prevalence were

related positively to adolescents’ smoking. Furthermore, the association between perceived

friends’ smoking behavior and adolescents’ smoking was moderated by the percentage of

adult daily smokers in the community, such that the association was stronger in communities

with more adult daily smokers. The percentage of adult daily smokers in the community did

not moderate the association between perceived friends’ smoking approval and adolescents’

smoking.

The positive associations between perceptions of friends’ approval of smoking and smoking

behavior and adolescents’ smoking are consistent with results from previous studies. In

these studies, perceived approval of smoking by friends, peers, and parents predicted

adolescents’ smoking (McMillan et al. 2005; Wiium et al. 2006) as did perceived peers’ and

friends’ smoking behavior (Villanti et al. 2011; O’Loughlin et al. 2009). The results of the

current study confirm the link between perceptions of smoking among friends and peers and

smoking by adolescents themselves. There are several possible explanations for these

observed relationships. Adolescents may select friends whose substance use behaviors are

similar to their own or may adapt their own substance use to correspond to friends’

expectations and behaviors (Simons-Morton & Farhat 2010). Young smokers may also

overestimate the prevalence of smoking. It is likely that all of these processes are at work.

Some previous studies have reported that descriptive norms (perceived behavior of others)

rather than injunctive norms (perceived approval of others) are related to adolescents’

smoking (Vitória et al. 2011; Mercken et al. 2011). In contrast, we found that both were
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significantly related to adolescents’ smoking in multivariate models, although the

association between adolescents’ own smoking and perceived smoking by friends may be

somewhat stronger. Overall, our findings suggest that smoking prevention efforts, such as

those focusing on correcting normative misperceptions, should focus on modifying both

descriptive and injunctive norms.

Our findings regarding the role of adult smoking prevalence in the community are consistent

with some previous research on the effects of broader smoking norms on adolescent

smoking (e.g., Chen et al. 2010; Gilreath et al. 2012; Chilenski et al. 2010). Our results

extend the current knowledge by examining how adult smoking in the community moderates

the associations of normative beliefs with adolescents’ smoking behaviors. Adult daily

smoking prevalence in the community may affect youth smoking through a number of

processes. It may reflect broader community norms that are more accepting of smoking in

general, increase exposure to smoking models, provide easier access to cigarettes through

adults, or be associated with laxer implementation and enforcement of policies restricting

youths’ access to tobacco products. Future research is needed to identify the exact processes

through which adults smoking in the community affect young people’s smoking behaviors.

Importantly, our research shows that adult community norms that are more supportive of

smoking reinforce the influence of beliefs about friends’ smoking behavior.

Our findings extend previous research by providing evidence for the complex interrelations

between individuals’ normative beliefs and adult smoking in the wider community context.

Contrary to the findings reported by Kelly et al. (2011), we found significant moderating

effects of community smoking on the association between perceived friends’ smoking

behavior and adolescents’ individual smoking. One possible reason for these different

findings may be the use of a different outcome measure of adolescents’ smoking. Whereas

Kelly et al. (2011) analyzed adolescents’ lifetime ever smoking as a dichotomous outcome,

we used the frequency of adolescents’ past-12-month smoking. Different normative

processes may be involved in decisions to smoke or not smoke, as opposed to frequency of

smoking. Another possible reason for the different results may be that Kelly et al. (2011)

used adolescents’ perceived adult approval of substance use as a measure of community

smoking norms, whereas our measure of community smoking was obtained independently

from adults in the community. Adolescents’ subjective reports of adult smoking may reflect

not only actual levels of smoking in the community, but also biases resulting from youth

who smoke being more attentive to smokers in their environment or misperceiving smoking

by others in order to rationalize their own behavior. The current study aggregated data on

adult smoking obtained from an independent source. Using data obtained directly from

adults in the community may allow a more valid test of the relationship of adult smoking at

the community level with adolescents’ smoking.

The findings of this study should be interpreted in light of some limitations. First, the data

were cross-sectional and, as a result, causality cannot be inferred. Although this is especially

an issue for interpreting the associations of adolescents’ smoking with normative beliefs, it

is less so for its association with adult smoking. It is unlikely that adolescent smoking causes

adult smoking, although both may be the result of other common causal factors. Second, we

relied on self-reported survey measures of adolescents’ past year smoking. Such measures
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may be susceptible to recall and social desirability biases. Real-time data collection

techniques, such as ecological momentary assessment would allow assessing exposure to

smoking in the community while reducing recall biases. Objective measures of smoking

(e.g., cotinine levels) could help reduce any social desirability bases, but are difficult to

implement in large community surveys. Importantly, however, youths participating in the

survey were assured of confidentiality and were interviewed when privacy could be assured,

which helps reduce self-report biases. Our study also focused on social risk factors only at

the peer and community levels. Future studies should examine the associations among

factors at the other social levels (i.e., family, peer group, school, and neighborhood) to

improve our understanding of the complex effects of social risk factors and their

contribution to adolescents’ smoking. Finally, our measures of friends’ smoking approval

and behavior relied on reports of adolescents’ perceptions. Independent data on friends’

smoking approval and behavior would be preferred. Such data could be collected as part of a

social network analysis approach.

Conclusion

This study provides important findings on the interrelationships among adult smoking in the

community, adolescents’ perceived peer group smoking approval and behavior, and

adolescents’ smoking. Our results suggest that greater adult smoking rates in the community

were associated with more frequent smoking among adolescents and also strengthen the

relationship of adolescents’ perceptions of smoking among their friends and their own

smoking behavior. Successful prevention and tobacco control efforts targeting adolescents’

smoking should focus on adults in the wider community, as well as adolescents themselves.

Since previous research has shown the effectiveness of various tobacco policies working

synergistically in reducing overall smoking prevalence (Wilson et al. 2012) and preventing

smoking in adolescents (Friend, Lipperman-Kreda, & Grube 2011), these measures should

be further strengthened. Other measures to reduce smoking among adults may be the

widespread implementation of evidence-based smoking cessation interventions (Abrams,

Graham, Levy, Mabry, & Orleans 2010). Based on our findings, reductions in smoking

among adults may lead to reductions in smoking among adolescents and thus should be

promoted.
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Figure 1.
The relationships between perceived friends’ smoking behavior and adolescents’ past-12-

month smoking by levels of % of adult daily smokers in the community (based on the

estimates of Model 2)
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Table 1

Sample characteristics

Variable % or mean (SD) Minimum-maximum

Individual level (N = 1190)

 Gender (%)

  Male 49.7

  Female 50.3

 Age 15.6 (1.07) 13–18

 Race/ethnicity (%)

  White 68.1

  Hispanic/Latino 22.1

 Cigarette smoking behavior

  Any past 12-month cigarette smoking (%) 7.9

  Frequency of cigarette smoking, past 12 months 1.16 (.67) 1–7

 Perceived friends’ smoking approval and behavior

  Perceived friends’ approval of smoking 1.34 (.53) 1–4

  Perceived friends’ smoking behavior 1.30 (.70) 1–5.5

City level (N = 50)

 Population density 4870.05 (3347.54) 1337.24–22330.14

 Percentage population below 18 years old 23.7 17.0–30.0

 Median household income 51027.22 (15093.11) 28628–83565

 Percentage college graduates 12.8 2.7–35.2

 Percentage unemployed 10.7 2.9–23.5

 Percentage White 79.2 33.5–98.0

 Percentage Hispanic 34.2 8.2–97.4

 Percentage adult daily smokers 6.3 2.3–17.1

Note: SD, standard deviation
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