
International  Journal  of

Environmental Research

and Public Health

Article

Using Peer Crowd Affiliation to Address Dual Use of
Cigarettes and E-Cigarettes among San Francisco Bay
Area Young Adults: A Cross Sectional Study

Nhung Nguyen 1,* , Louisa M. Holmes 2 , Minji Kim 1 and Pamela M. Ling 1

1 Center for Tobacco Control Research and Education, University of California San Francisco, San Francisco,
CA 94143, USA; minji.kim@ucsf.edu (M.K.); Pamela.Ling@ucsf.edu (P.M.L.)

2 Departments of Geography & Demography, and the Social Science Research Institute, Penn State University,
University Park, PA 16802, USA; lmholmes@psu.edu

* Correspondence: nhung.nguyen@ucsf.edu; Tel.: +1-650-888-9207

Received: 17 September 2020; Accepted: 16 October 2020; Published: 20 October 2020
����������
�������

Abstract: Given the emerging tobacco landscape, dual use of cigarettes and e-cigarettes has increased
among young adults, but little is known about its associated factors. Peer crowds, defined as
macro-level connections between individuals with similar core values (e.g., “Hip Hop” describing a
group that prefers hip hop music and values strength, honor, and respect), are a promising way to
understand tobacco use patterns. We examined associations between peer crowds and tobacco use
patterns by using data from a cross sectional survey of 1340 young adults in the San Francisco Bay Area
in 2014. Outcomes were the past 30-day use of: neither cigarettes nor e-cigarettes; cigarettes but not
e-cigarettes; e-cigarettes but not cigarettes; and both cigarettes and e-cigarettes. Peer crowds included
Hipster, Hip Hop, Country, Partier, Homebody, and Young Professional. Multinomial regression
analysis indicated that peer crowds were significantly associated with different tobacco use patterns.
Compared to Young Professionals, Hip Hop and Hipster crowds were more likely to dual use;
Hipsters were more likely to use e-cigarettes only, and Country participants were more likely to smoke
cigarettes only. These findings suggest that tobacco control campaigns and cessation interventions
should be tailored to different young adult peer crowds and address poly-tobacco use.

Keywords: tobacco; dual tobacco use; psychographics; emerging adults; electronic cigarettes;
vaping; smoking

1. Introduction

Tobacco use among young adults (aged 18–26) is a major public health concern as young
adulthood includes the peak time of progression from experimentation to regular tobacco use [1].
The tobacco landscape has shifted from conventional cigarettes to include cigars/cigarillos, hookah,
smokeless tobacco, and more recently electronic cigarettes (e-cigarettes) [2]. This changing product
landscape has resulted in a transformation of tobacco use patterns with the use of e-cigarettes now
surpassing conventional cigarette smoking among adolescents and increasing rates of concurrent
use of two or more tobacco products (poly-tobacco use) [3–5]. According to national data among US
adults in 2018, 19.7% currently used any tobacco product and 3.7% used multiple tobacco products [6].
While cigarette smoking reached an all-time low (13.7%), prevalence of e-cigarette use increased from
2.8% to 3.2% during 2017–2018. Compared to other adult age groups, young adults had the lowest
prevalence of cigarette use (7.8%) but the highest prevalence of e-cigarette use [6] and of poly-tobacco
use (22%), and the most common combination was dual use of cigarettes and e-cigarettes [7]. Notably,
dual use of cigarettes and e-cigarettes is increasing among US young adults, accompanying escalating
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use of e-cigarettes [1,4,5,8]. This dual use pattern may place young adults at risk of higher nicotine
exposure, increased negative health effects, and decreased tobacco cessation [9,10]. National data
indicated that dual use in the general population was more prevalent among males (vs. females),
White (vs. Hispanic or Black) adults, and those with less than high school education [1]. However,
very little information exists on factors related to dual use among young adults beyond demographic
factors. Understanding characteristics of dual users, and to what extent dual users differ from single
users (e.g., cigarette or e-cigarette only users) and non-users is needed to inform tobacco prevention
and intervention efforts.

As smoking rates continue to decline, tobacco companies are moving into the vaping industry and
using social media to promote their products. Recent research indicated that social media platforms
(e.g., Instagram, YouTube) are dominated by pro-vaping messages disseminated by the tobacco
industry and that exposure to e-cigarette online marketing is associated with lower harm perceptions
of e-cigarettes, greater intention to use e-cigarettes, and increase in e-cigarette trial in adolescents and
young adults [11,12]. In addition, the tobacco industry has historically used psychographic approaches
to segment and target young adults in order to market their products based on lifestyles [13], and this
has been shown to increase young tobacco users’ engagement [14]. For example, tobacco companies
have targeted young people of color using Hip Hop culture and music [15,16]. Mirroring this, a recent
development in tobacco control programs is to tailor programs using peer crowd affiliation [17,18].
Peer crowds are defined as macro-level connections between individuals with similar core values,
interests, and lifestyles across geographic areas [19]. Common peer crowds among US young adults
include “Hipster” (value creativity and individuality, prefer indie rock music, and set trends), “Hip Hop”
(prefer hip hop music and value strength, honor, and respect), “Country” (prefer country music,
engage in outdoor activities, and value tradition, hard work, patriotism, community, and family),
“Partier” (prioritize success and go out to bars and nightclubs), “Homebody” or “Mainstream” (prefer a
quite night at home and prioritize family, career, and religion), and “Young Professionals” (value their
careers and prioritize networking) [20–24].

Emerging evidence showed that peer crowd affiliation has been associated with a variety of
health behaviors among adolescents and young adults, including substance use, depression, bullying,
violence, and obesity [19,21,25,26]. In the context of tobacco use, peer crowd affiliation consistently
predicted tobacco use among young adults independent of demographic characteristics. For example,
Young Professional and Homebody groups demonstrated lower risks of tobacco use, while Hip
Hop demonstrated a higher risk of tobacco use [20,21,27]. Given its association with tobacco use
behaviors, peer crowd affiliation can be a promising criterion for audience segmentation in targeted
communications to reduce tobacco use [18,28]. For example, national targeted media campaigns,
such as the Food and Drug Administration (FDA)’s “Fresh Empire” tobacco prevention campaign,
have been shown to effectively reach Hip Hop adolescents [17,29]. Recent research also suggests that
peer crowd targeting significantly increased the efficiency with which anti-tobacco interventions could
reach at-risk young adult smokers [27,30,31]. One study among 3368 young adults found that the Hip
Hop and Hipster peer crowds reported the most frequent use of cigarettes, e-cigarettes, and cigars [20].
Another study used a nationally representative sample of 1341 young adults and found that the Partier
peer crowd was more likely to use cigarettes and e-cigarettes while the Country crowd was more likely
to use cigarettes and smokeless tobacco [21]. However, extant research on peer crowd affiliation is still
limited in understanding poly-tobacco use among young adults, particularly dual use of cigarettes and
e-cigarettes, which has become the most popular tobacco use pattern for this age group [1,4,5,8].

To address the aforementioned gaps, using data from a representative sample of young adults in
the San Francisco Bay Area, this study aimed to examine the association between peer crowd affiliation
and mutually exclusive patterns of e-cigarette and cigarette use (i.e., neither use of cigarettes nor
e-cigarettes; use of cigarettes but not e-cigarettes; use of e-cigarettes but not cigarettes; and dual use).
We hypothesized that peer crowd affiliation would be associated with these patterns independent of
demographic characteristics. By addressing peer crowds at risk of dual tobacco use, this study may
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inform public health campaigns in order to tailor efforts to prevent tobacco use among this population
more effectively.

2. Materials and Methods

2.1. Study Design

This study used data from the 2014 San Francisco Bay Area Young Adult Health Survey,
a probabilistic household study of young adults in Alameda and San Francisco Counties in
California. Methods have been described in detail elsewhere [27]. Briefly, we utilized a multimode
multistage stratified probability sampling method to collect data in a manner that ensured appropriate
representation by geography, age, sex, and race/ethnicity. We identified potential households using
address lists obtained from the Marketing Systems Group with approximately 40% chance that a young
adult resided at a selected address (n = 15,000 addresses). We also used the 2009–2013 American
Community Survey and 2010 decennial census data in a multistage sampling procedure to supplement
the address-based sample. We identified Census Blocks in which at least 15% of residents were
in the eligible age range (n = 1636 housing units) in order to randomly select blocks with higher
concentrations of Black and Latino young adults (n = 61), as these populations are particularly hard
to reach. We employed four modes of survey delivery (mail, web, telephone, face-to-face). Since the
participants were young adults (≥ 18 years old), there was no need to obtain consent to participate from
the parents or legal guardians. Informed consent was obtained from all participants. The study was
approved by the IRB at the University of California, San Francisco (#13-11907). The dataset generated for
the current study are available in the Figshare repository (https://figshare.com/s/1995f791d257dac75500)

2.2. Study Participants

The final sample consisted of 1340 young adults, reflecting a response rate of approximately 30%.
Survey completion rates varied by mode. Approximately two-thirds of completed questionnaires
were returned via mail or completed online. Most of the remaining responses were obtained through
household visits. Only three participants completed the questionnaire via telephone, and this mode
was primarily used to eliminate ineligible households from the sample.

Acceptable survey response rates range widely [32] and tend to be lower among hard-to-reach
populations, such as urban young adults, the population most difficult to enroll in surveys [33]. As such,
many studies of young adults rely on convenience samples (e.g., college student populations) which may
have higher response rates but do not represent the population. It is difficult to gauge our survey response
rate against similar surveys because we are unaware of any similar probabilistic regional household surveys
of young adults to which we can compare rates. However, national surveys of adolescents, such as the
Youth Risk Behavior Survey and AddHealth, have demonstrated response rates ranging from 23% to 91%
depending on mode of survey delivery [34,35]. An amplified effort to increase response rates among young
adults to the National Survey on Drug Use and Health “boasted” a 30–40% response rate [36]. To our
knowledge, our study was the first probabilistic multimode household study of young adults in this age
range. Despite the low response rate, our sample was representative of the population we sought to survey.
We compared the sample distribution to American Community Survey public use microdata sample
estimates to verify that our sample distribution closely matched the distribution of the 18–26-year-old
population in the two counties by location, age, race/ethnicity, and sex. We also created post-stratification
weights for the sample to ensure representation according to these characteristics.

2.3. Measures

2.3.1. Tobacco Use

Adopted from US national surveys on substance use among youth and young adults [3,4,18,37,38],
current tobacco use was assessed by an item “During the past 30 days, on how many days did
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you use/smoke at least . . . ?”, followed by a list of tobacco products (one cigarette, an e-cigarette,
one cigar/cigarillo, a hookah, and smokeless tobacco (spit tobacco, chew, moist snuff, snus)). Current use
for each product was defined as use of that product on at least 1 day in the past 30 days. For our
analyses, the current use of any of cigars/cigarillos, hookah, and smokeless tobacco products were
combined into “other tobacco use”, and this variable was used as a covariate.

2.3.2. Outcomes

The outcomes were derived from two measures (i.e., “current cigarette use” and “current e-cigarette
use”), and categorized into four mutually exclusive categories: 0 = “not currently using either cigarettes
or e-cigarettes”; 1 = “currently using cigarettes but not e-cigarettes”; 2 = “currently using e-cigarettes
but not cigarettes”; and 3 = “currently using both cigarettes and e-cigarettes” [4,39].

2.3.3. Independent Variable

Peer crowd affiliation was measured using the I-Base Survey® [20,24]. Extensive qualitative
research on young adults’ lifestyles and values that determined the macro-level peer crowds was
conducted as part of the formative research for several young adult tobacco interventions [31,40–42].
Based on our previous work, we identified six peer crowds (i.e., Hip Hop, Hipster, Country, Partier,
Homebody, and Young Professional) commonly found among young adults in different regions of the
US, and employed the I-Base Survey® to measure young adults’ affiliation with these peer crowds.
This instrument has been used widely and demonstrated effectiveness and consistency in identifying
increased health risk behaviors among adolescent and young adult peer crowds in California and other
states [18,20,25,43].

The I-Base Survey® is a picture-based survey instrument designed to measure peer crowd
affiliation. It is a proprietary tool created by Rescue Agency and has been used in this study under
license. This tool included a grid of photos of young adults of diverse race/ethnicity and gender
(36 males, 36 females) with each photo pre-assigned to one of the 6 exclusive peer crowds. Examples of
the photos are presented elsewhere [14]. Participants were asked to choose three male and three female
photos that best fit their main group of friends and another three that least fit. The score for each peer
crowd were summed based on ranks of photo selection (i.e., 3, 2, 1 for “the best fit”; and −3, −2, −1 for
“the least fit”) with a total score of a range from −12 to 12. Participants were classified to a certain peer
crowd based on their highest scores. For example, if a person scored 8 points on Hipster photo selection
and 4 points on Partier photo selection, they would be classified as Hipster. Participants with tied
scores (n = 121) were randomly assigned to one of the highest-scored peer crowds. For the participants
with tied peer crowd scores, random numbers were generated in Stata v14 using the “rand” command.
For ties between two peer crowds, each peer crowd was also randomly assigned a value of “1” or
“0;” respondents with a random value below 0.5 were assigned to the peer crowd valued “0,” and
those with a random value equal to or greater than 0.5 were assigned to the peer crowd valued “1.”
For ties between three peer crowds, values between 1–3 were randomly assigned to the peer crowds,
and respondents were assigned based on tertiles: >0 and ≤0.33; >0.33 and ≤0.66; and >0.66 and ≤1.
More details about peer crowd scoring have been provided elsewhere [14,27].

2.3.4. Other Covariates

Demographic characteristics (i.e., age, sex, race/ethnicity, educational attainment) were obtained.
Age was calculated based on self-reported date of birth. Sex at birth was dichotomized as female
and male. Race/ethnicity was categorized into Hispanic, non-Hispanic White, Black, Asian/Pacific
Islander, and Multiracial. Educational attainment was dichotomized as “Less than college” and
“Currently enrolled in college or had a bachelor degree or higher”, since having some college education
was a documented predictor of tobacco use among young adults [44]. Current use of alcohol was
defined as using at least one drink of alcohol (bottle of beer, shot of liquor, glass of wine) on at least
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one day during the past 30 days, based on measures of alcohol use in other national surveys on drug
use among young populations [37].

2.4. Statistical Analysis

All analyses were weighted using person-level weights to adjust for the complex sampling design
and clustering. Descriptive statistics were computed from the complete data for the total sample
and for each outcome category. Current use of tobacco products (i.e., cigarette, e-cigarette, and other
tobacco) were described for each peer crowd. Missing data were addressed using multiple imputation.
We assumed that tobacco use and peer crowd variables were missing at random, conditional on prior
observed responses. We imputed all variables (i.e., the independent variable, covariates, and the
outcome) in the analysis model and other auxiliary variables (i.e., “smoked more than 100 cigarettes
lifetime” and “ever smoked daily”) [45]. We then applied multiple imputation via chained equations
to create imputed data sets. Multinomial logistic regression models on the imputed data examined the
association between peer crowd affiliation and outcomes, adjusting for demographic variables (i.e., age,
sex, race/ethnicity, educational attainment), other tobacco use, and alcohol use. These covariates
were selected based on previous studies [27,46]. The Young Professional peer crowd was used as the
reference group in order to be consistent with our previous research [27]. All tests of hypotheses were
two-tailed with a significance level of α less than 0.05. Data were analyzed using “mi” and “svy”
commands in STATA 15 (StataCorp LLC, College Station, TX, USA).

3. Results

3.1. Sample Characteristics

The study sample characteristics are shown in Table 1. Participants were on average 22.7 years old
(SD = 2.5) with a range of 18–26 years old. The sample was half female (50.4%), and racially/ethnically
diverse with 31.9% non-Hispanic White. About two thirds of dual users were Hispanic (36.4%) and
non-Hispanic White (36.0%). Participants had relatively high levels of education with 83.1% either
currently enrolled in college or having a bachelor’s degree or higher. Regarding peer crowd affiliation,
more young adults identified with the Young Professional (37.1%) and Homebody (34.3%) than with
Hipster (7.1%), Hip Hop (8.4%), Partier (8.8%), or Country (4.4%) in our sample. Overall, 20.2% of
the sample were current users of e-cigarettes and/or cigarettes, and 17.2% reported any current use of
other tobacco products. Of note, there were roughly equal sized groups of cigarette only users (7.0%),
e-cigarette only users (6.5%), and dual users (6.7%).

3.2. Tobacco Use by Peer Crowd

Tobacco use measures for each peer crowd are displayed in Table 2. Patterns of e-cigarette and
cigarette use differed significantly across the six peer crowds. Overall estimates of current use of any
cigarettes and/or e-cigarettes ranged from 11.6% among Young Professionals to 45.8% among Hip
Hop respondents. Regarding specific patterns, e-cigarette only use was the most common pattern for
Hipster (14.5%), Partier (14.3%), and Young Professional (5.6%) respondents, while cigarette only use
was most frequent among Hip Hop (24.2%) and Country (25.3%), and dual use for Homebody (7.2%).
Proportions of dual use were highest for Hip Hop (15.0%), followed by Hipster (14.3%), Partier (12.3%),
Country (9.9%), Homebody (7.2%), and Young Professional (2.1%). In terms of specific products,
e-cigarettes were reported most for Hipster (28.8%) and Partier (26.6%) peer crowds, while cigarettes
were the most popular product used among Hip Hop (39.2%), Country (35.2%), and Homebody (12.9%)
participants. Poly-tobacco use was higher than single use for Hip Hop and Hipster, but not for the
other peer crowds.
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Table 1. Sample characteristics (weighted %).

Characteristics Total Neither Use of Cigarettes
Nor E-Cigarettes

Use of Cigarettes but
Not E-Cigarettes

Use of E-Cigarettes but
Not Cigarettes

Dual Use of Cigarettes
and E-Cigarettes p-Value

Observations
(Weighted %) 1340 (100.0) 1079 (79.8) 92 (7.0) 90 (6.5) 79 (6.7)

Peer crowd affiliation <0.01

Hip Hop 8.4 5.8 25.9 8.0 17.8
Hipster 7.1 5.7 7.4 15.3 14.4
Country 4.4 3.3 14.1 4.0 6.1
Partier 8.8 7.3 9.4 18.8 15.4

Homebody 34.3 36.1 24.9 23.1 35.1
Young Professional 37.1 41.8 18.4 30.9 11.2

Demographics

Age, mean (SD) 22.7 (2.5) 22.7 (2.5) 22.6 (2.5) 22.5 (2.6) 22.5 (2.3) 0.39
Gender (Male) 49.6 47.6 56.7 56.4 59.7 0.25
Race/ethnicity 0.02

Hispanic 23.8 21.9 18.7 41.0 36.4
NH White 31.9 31.0 43.5 25.9 36.0
NH Black 10.1 10.0 14.7 3.6 12.1
NH API 27.7 30.7 15.6 19.2 13.6

NH Other 6.5 6.5 7.5 10.4 2.0
Education <0.01
<College 16.8 14.4 23.9 16.6 39.3
≥College 83.1 85.6 76.1 83.4 60.7

Tobacco use

Ever smoked ≥100
cigarettes 13.2 4.9 53.9 19.5 64.1 <0.01

Ever smoked daily 10.2 3.7 40.3 16.3 49.5 <0.01
Past 30-day use of other

tobacco 17.2 9.9 37.9 54.7 46.9 <0.01

Other

Past 30-day use of alcohol 68.8 64.4 82.9 92.6 84.9 <0.01

Note: the weighted percentages sum up to 100% within each column; NH = Non-Hispanic; API = Asian/Pacific Islander; p-values were for ANOVA or χ2 tests.
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Table 2. Tobacco use characteristics by peer crowd (weighted %).

Tobacco Use Characteristics Hip Hop
n = 74 (100%)

Hipster
n = 80 (100%)

Country
n = 61 (100%)

Partier
n = 89 (100%)

Homebody
n = 414 (100%)

Young Professional
n = 440 (100%) p-Value for Overall χ2 Tests

Patterns of current tobacco use
(outcome)

<0.01Neither use of cigarettes nor
e-cigarettes 54.4 63.0 58.7 65.1 82.6 88.4

Use of cigarettes but not e-cigarettes 24.2 8.2 25.3 8.3 5.7 3.9
Use of e-cigarettes but not cigarettes 6.4 14.5 6.1 14.3 4.5 5.6

Dual use of both cigarettes and
e-cigarettes 15.0 14.3 9.9 12.3 7.2 2.1

Current use of specific product

Cigarettes 39.2 22.5 35.2 20.6 12.9 6.0 <0.01
E-cigarettes 21.3 28.8 15.9 26.6 11.7 7.7 <0.01

Hookah 16.0 12.5 2.0 22.8 11.1 8.4 0.04
Cigars/Cigarillos 18.2 11.1 8.3 12.7 7.6 3.5 0.03

Smokeless tobacco 2.0 0.5 5.9 3.8 2.9 1.1 0.55
Single use (only 1 product) 21.0 13.3 25.8 23.7 13.6 9.5

<0.01Poly-tobacco use (≥2 products) 34.0 24.4 19.8 22.9 12.6 7.4

Cigarette smoking history

Ever smoked ≥100 cigarettes 28.9 19.1 23.2 31.3 10.4 7.1 <0.01
Ever smoked daily 21.5 11.6 19.8 19.0 9.1 6.1 <0.01
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3.3. Associations between Peer Crowd Affiliation and Patterns of Tobacco Use

Adjusting for other covariates, the multinomial logistic regression models on the imputed
data indicated that peer crowd affiliations were significantly associated with different patterns of
e-cigarette and cigarette use (Table 3). Compared to Young Professionals, Hip Hop young adults were
more likely to smoke cigarettes only (Adjusted Odds Ratio (AOR) = 9.7, 95% Confidence Interval
(95%CI) = 2.9–33.1) or to dual use cigarettes with e-cigarettes (AOR = 8.7, 95%CI = 2.0–38.4). Likewise,
Hipsters were more likely to use e-cigarettes only (AOR = 3.6, 95%CI = 1.3–10.6) or to dual use
(AOR = 8.3, 95%CI = 2.1–33.5). Country peer crowd members were more likely to smoke cigarettes
only (AOR = 8.4, 95%CI = 2.6–26.6). Current use of other tobacco products and alcohol were positively
associated with all the patterns of e-cigarette and cigarette use.

Table 3. Differential associations between peer crowd affiliation and patterns of current cigarette and
e-cigarette use.

Patterns of Current Tobacco Use
(Ref = Neither Use

of Cigarettes Nor E-Cigarettes)

Use of Cigarettes
But Not E-Cigarettes

AOR (95%CI)

Use of E-Cigarettes
But Not Cigarettes

AOR (95%CI)

Dual Use of Both Cigarettes
and E-Cigarettes

AOR (95%CI)

Peer crowd
Hip Hop 9.7 (2.9–33.1) *** 1.4 (0.3–6.0) 8.7 (2.0–38.4) **
Hipster 3.0 (0.8–10.7) 3.6 (1.3–10.6) * 8.3 (2.1–33.5) **
Country 8.4 (2.6–26.6) *** 1.7 (0.3–9.6) 4.4 (0.8–23.9)
Partier 2.0 (0.4–9.2) 1.8 (0.6–5.7) 3.6 (0.9–14.7)

Homebody 1.5 (0.6–4.0) 0.8 (0.3–2.1) 2.8 (0.9–8.2)
Young Professional Ref Ref Ref

Covariates
Current use of other tobacco 4.1 (1.8–9.3) ** 9.0 (4.7–17.6) *** 6.0 (2.8–12.6) ***

Current use of alcohol 2.8 (1.2–6.8) * 5.1 (1.7–15.8) ** 3.4 (1.3–9.2) *

Note: *: p < 0.05, **: p < 0.01, ***: p < 0.001.; AOR: Adjusted Odds ratio. CI: Confidence Interval.; The multivariate
model was controlled for demographics variables (age, gender, race/ethnicity, education).

4. Discussion

This study is among the first to provide evidence on the association between peer crowd affiliation
and four mutually exclusive patterns of e-cigarette and cigarette use (not currently using either
cigarettes or e-cigarettes; currently using cigarettes but not e-cigarettes; currently using e-cigarettes
but not cigarettes; and currently using both cigarettes and e-cigarettes) among US young adults.
As hypothesized, we found differential patterns of and significant associations with e-cigarette and
cigarette use among the six young adult peer crowds, highlighting the risk of dual tobacco use among
Hipster and Hip Hop young adults and the risk of cigarette smoking among Country young adults.

The main finding was that the Hipster and Hip Hop peer crowds were at higher risks of dual
use, with more than eight times the odds of using both cigarettes and e-cigarettes compared to Young
Professionals. Indeed, our estimates of dual use ranged from 2% among Young Professionals to 14–15%
among Hipster and Hip Hop peer crowds. This finding is somewhat consistent with prior studies,
which found that peer crowds exhibited differential risks of tobacco use [20,21,27,47]. Our study
extends the peer crowd literature by identifying high-risk peer crowds of cigarette and e-cigarette
dual use. This finding suggests that future research should take peer crowd affiliation into account
in addressing dual tobacco use as the Hipster or Hip Hop peer crowds may increase risk for using
both products.

In addition, while our study focused on dual use, we found peer crowd affiliation predicting
other tobacco use patterns. Previous studies often discussed the Country peer crowd’s higher odds
of smokeless tobacco use [23,48–50], but our study and a recent study [21] indicated that this group
also had higher odds of cigarette smoking compared to Young Professionals. This finding suggests
that preventing cigarette smoking should be added to tobacco prevention targeting Country young
adults. Moreover, we also found that other tobacco product use was common and positively associated
with the use of cigarettes and/or e-cigarettes consistently across all the peer crowds. This finding
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adds to existing evidence identifying poly-tobacco use as an emerging public health problem among
young people. Compared to national estimates [1,4,5,8], our study revealed even higher estimates of
poly-tobacco use among the Hip Hop (34%), Hipster (24%), and Partier (23%) peer crowds. Such high
prevalence of poly-tobacco use is noteworthy as our study was conducted in the San Francisco Bay
Area, where has very strong tobacco control policies. This finding calls for more comprehensive
educational campaigns addressing all types of tobacco or nicotine use.

There are several potential explanations for increased risk of tobacco use among certain young adult
peer crowds. As the youngest legal population for tobacco marketing, young adults are a priority target
of tobacco industry marketing [51]. Increase in young adult exposure to e-cigarette advertisements [52]
is concerning as exposure to tobacco advertising is an important contributor to tobacco use among
young people [53,54]. E-cigarette advertising receptivity (without exposure to cigarette advertising)
was associated with subsequent dual use among never tobacco users [55], suggesting the role of
tobacco marketing on dual use. Moreover, tobacco companies have historically used psychographic
segmentation analogous to peer crowd targeting to promote their products [15,16,53]. A recent study
documented that nearly half of leading Hip Hop music videos contained combustible or electronic
tobacco products, suggesting this media source may contribute to normative perceptions of tobacco
use in Hip Hop culture [56]. Tobacco companies have also targeted Hipsters and other trendsetters,
who adopt new products and behaviors before their peers [40,53,57]. Likewise, research indicated that
the tobacco industry implemented smokeless tobacco marketing campaigns targeting Country youth
and young adults [48–50]. Furthermore, since each peer crowd has a unique set of values and norms,
their motivation to use tobacco products may be different [19–21]. A recent qualitative study among
California young adults reported that e-cigarettes were positioned as a marker of Hipster culture to
produce a “very cool and trendy” look [47]. Indeed, we found e-cigarettes were the most popular
tobacco product in the Hipster peer crowd, suggesting that promotion to Hipster early adopters might
contribute to the increased rates of e-cigarette use and dual use among this peer crowd. Of note,
San Francisco Bay Area is the location of the JUUL company headquarters, which may also contribute
to the popularity of e-cigarette use in our sample, particularly among Hipsters.

Collectively, our findings have practical implications for reducing tobacco use, specifically dual
use of cigarettes and e-cigarettes, among young people. From a public health perspective, a peer
crowd-based targeting approach may be promising to reach priority young adult groups for tobacco
control campaigns. Given the variability of peer crowd affiliation and its association with tobacco use
patterns among young adults, a generic intervention would be limited in its ability to meaningfully
address high-risk subgroups [58]. In a worst-case scenario, generic messaging may increase tobacco
use disparities by leaving higher risk segments behind. Thus, an effectively targeted intervention to
reduce tobacco use needs to identify high-risk target audiences (e.g., Hip Hop, Hipster, and Country
peer crowds) and reflect their unique characteristics to enhance perceived relevance of public health
campaigns [59,60]. To date, there have been several peer crowd targeted campaigns, including the
FDA’s “Fresh Empire” campaign for Hip Hop youth [24], the “Down and Dirty” campaign for Country
youth [23], the “Commune” campaign for Hipster young adult bar patrons [40], and the “HAVOC”
campaign for Partier young adults [31,41]. However, these campaigns have focused on single product
use (combustible cigarettes or smokeless tobacco) and we are not aware of peer crowd targeted
campaigns addressing dual use of e-cigarettes and cigarettes among young adults. Our study suggests
that campaigns targeting Hip Hop and Hipster peer crowds should address dual use of e-cigarettes
and cigarettes rather than solely cigarette smoking in order to curb use of both products. Likewise,
campaigns targeting Country young adults should take into account cigarette smoking in addition to
smokeless tobacco use. In addition, although the Homebodies and Young Professionals had lower risk
of tobacco use, due to their sizes in the general young adult population, these groups accounted for
large numbers of tobacco users (e.g., 35% dual users were Homebodies and 31% e-cigarette only users
were Young Professionals). Thus, tailored interventions addressing tobacco use among these low risk
groups are also needed to reduce absolute numbers of young tobacco users.
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From a clinical perspective, quitting smoking before age 30 significantly reduces tobacco
related morbidity and mortality [61]; however, young adults are less likely to receive smoking
cessation assistance [40]. This study suggests that healthcare providers should screen for all types of
tobacco/nicotine use in addition to smoking, particularly when treating young adults. Understanding
the different motivations of different peer crowds may also facilitate more effective clinical counseling
for cessation. Finally, poly-tobacco users have greater nicotine dependence [62] and lower quitting
intention [63] compared to single tobacco product users. Thus, cessation interventions for dual and
poly-tobacco users may need stronger efforts to identify and treat nicotine dependence, with higher
priority for young adults who affiliate with high risk peer crowds.

Our study is subject to several limitations. Due to the cross-sectional design, we cannot establish
causal relationships between peer crowd affiliation and tobacco use. While we controlled for multiple
demographic factors and risk behaviors, the analyses did not control for sensation seeking or other
personality characteristics. The self-reported data might be subject to recall and social desirability bias.
In addition, our data are restricted to young adults in the San Francisco Bay Area and the findings
might not be generalizable to other locations. More research is warranted to confirm our findings
of the role of peer crowd affiliation on tobacco use behaviors among young adults in other regions.
Finally, since our survey was conducted in 2014, the results may not reflect current patterns of tobacco
use among young adults. Despite these limitations, given the salience of dual use of e-cigarettes and
cigarettes among young adults and limited research on this public health issue, the current study
contributes important insights and implications to address this important pattern of tobacco use
behaviors among young populations.

5. Conclusions

This study provides the first evidence on the relationship between peer crowd affiliation and dual
use of cigarettes and e-cigarettes among San Francisco Bay Area young adults. Since tobacco use patterns
differed by young adult peer crowd, tobacco control interventions should be tailored to peer crowd
affiliation. Interventions focusing on dual use of cigarettes and e-cigarettes may be an effective way to
prevent and reduce tobacco use among Hip Hop and Hipster peer crowds, and interventions focusing
on cigarette smoking may be relevant for the Country peer crowd. In addition, given poly-tobacco use
is an emerging public health problem, tobacco control campaigns and cessation interventions should
address the use of all types of tobacco or nicotine among young adults.
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