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Abstract
Objective—Examine differences in tobacco-related attitudes, hookah, and cigarette use among
college and noncollege young adults.

Participants—Time-location samples of young adult bar patrons in San Diego, CA (N = 2,243),
Tulsa (N = 2,095) and Oklahoma City (N = 2,200), OK, Albuquerque (N = 1,044) and Las Cruces
(894), NM, between September 2009 and July 2011.

Methods—Multinomial logistic regression examined associations between hookah, cigarette use,
and tobacco-related attitudes.

Results—Current college students and graduates are less likely to smoke cigarettes, but more
likely to use hookah. Among current hookah users, 22.6% were hookah-only and 77.4% were dual
users (cigarettes and hookah). College status is associated with different hookah use patterns, and
those with anti-industry attitudes were more likely to smoke hookah.

Conclusions—Novel interventions are needed for college students using hookah. Existing
strategies targeting smokers with anti-industry messages may be irrelevant to hookah users.
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An estimated 100 million people worldwide use hookah daily.1 A hookah is a waterpipe
used to smoke flavored tobacco and is sometimes referred to as a narghile or shisha. Hookah
smoking appears to be increasing worldwide and among college students and other young
adults in the United States.2-5 Surveys of US college students show that about 40% of
students reported having ever smoked hookah and between 9.3% and 17% reported smoking
it within the past 30 days.5-7

Researchers find that hookah smoking poses health risks that are similar to those of cigarette
smoking.8,9 Hookah smoke contains many of the same toxic chemicals that are found in
cigarette smoke, including carbon monoxide; tar; and heavy metals, such as arsenic,
chromium, cobalt, cadmium, nickel, and lead.10 Another source of toxicity is the charcoal
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used to heat the hookah, which increases exposure to carbon monoxide and polyaromatic
hydrocarbons.11 Furthermore, hookah use shows comparable absorption of nicotine
compared with cigarette smoking, indicating the potential for addiction.12 The addictive
potential of hookah may increase harm if hookah attracts nonsmoking young people who
might not otherwise use tobacco or smokers who might otherwise quit.

Despite the data demonstrating potential health risks, many young adults perceive hookah
use as distinct from, and less harmful than, cigarette smoking.13 In a US study using data
from a large urban university, more than half of the sample (52.1%) perceived that tobacco
smoking from a hookah was less addictive than cigarette smoking.5 Another study of college
students in North Carolina reported that 97% of students believed they could quit hookah
smoking any time.7 Overall, smokers perceive hookah use as less harmful than cigarette use
because of its aesthetic appeal, including the sweet smell and taste of flavored tobacco and
the belief that water “filters” smoke, therefore reducing toxicant exposure.5,14,15

Perceptions associating hookah use with reduced harm among young adults may make this
population particularly vulnerable to hookah use. College students may also be at higher risk
considering reports suggesting that hookah's popularity is increasing in the United States as
the number of commercial hookah venues (most commonly known as “hookah lounges” or
“hookah bars”) grows rapidly,4 especially around college campuses.16 The degree to which
hookah use may be attracting young people who would otherwise not use tobacco is still
unknown; however, access to hookah bars is associated with hookah use.7 Hookah bars can
be attractive places for young adults to socialize in, and those who frequent social venues
like bars and clubs may be at increased risk for hookah use, as socializing is a primary
reason reported for using hookah.17

In light of the potential health risks, inaccurate harm perceptions, and increasing popularity
of hookah among young adults, and particularly college students, research is needed to
understand patterns of hookah use and what risk factors are associated with these patterns.
Comparisons of attitudes and use patterns between college students, graduates and young
adults not attending college are also needed to inform college health professionals who are
developing health promotion programs for students, or who may need to advise students
about hookah use.

Hookah Use among Young Adult Bar Patrons
Most prior research on young adult hookah use is based on samples of college
students,4,6,7,14,18 though there are likely important differences between young adults in
college and those not attending college. For example, young adults attending college are less
likely to smoke cigarettes than those not in college,19 and it is currently unknown whether
this is also true for hookah use. There is some evidence that suggests that unlike the risk for
cigarette smoking, the risk for hookah use is actually higher for college students than for
noncollege young adults. Recent reporting has suggested that college students may be at risk
for increased exposure to hookah use and hookah product marketing in light of increasing
numbers of hookah venues near college campuses.16 Compared with cigarettes, little is
known about hookah use among college students. Even less is known about hookah use
among young adults who are not attending college for comparison. Studies that include both
the college and noncollege young adult populations are needed to determine whether or not
college students are a vulnerable population for hookah use.

Colleges and universities are a natural resource for reaching young adult college students for
inclusion in research studies; however, young adults not enrolled in college are much more
difficult to recruit for comparison. One way to access both high-risk college and noncollege
populations is to survey young adults who attend bars and clubs. This population is highly
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likely to be exposed to tobacco advertising and promotion,12 and according to the 2002
California Tobacco Survey, about 20% of all young adults and about 30% of those at risk for
future smoking (including current smokers) were exposed to tobacco advertising and
promotions in bars and clubs.20 Thus, young adult bar patrons represent an understudied
population that is at high risk for tobacco use, well suited for studying tobacco-related
attitudes of college and noncollege young adults.

Current Tobacco Control Messaging May Not Effectively Address Hookah
Use

In light of the rising popularity and potential dangers surrounding hookah use, the public
health community has increased reason to address hookah smoking. Yet little research exists
on the characteristics of hookah users to guide the development of interventions for reducing
hookah use, particularly for college students who may be at increased risk for hookah use.
The need for such interventions will likely grow if hookah vendors and venues become
increasingly available near college campuses. Furthermore, research to determine how
similar or distinct hookah users might be from cigarette smokers or dual users is needed
because studies suggest that hookah may have distinct social and cultural characteristics that
make it appealing to non-cigarette smokers.19,21 If college students view hookah as having
significantly different characteristics from cigarettes, then the decreased risk of smoking
cigarettes seen in college student populations may not apply to hookah.

While prior studies show that hookah use is positively associated with cigarette use,7,22 only
one examines the differences between nonsmokers, hookah-only users, cigarette-only users,
and dual users (hookah users who also smoke cigarettes), finding that hookah-only and dual
users are demographically different from nonsmoking or cigarette-only college students.22

In addition to these demographic differences, it is important to understand differences in
tobacco-related attitudes between hookah users, cigarette smokers, and dual users in order to
develop effective interventions.

One message strategy with the potential to reach college students is to denormalize the
tobacco industry. Several studies have demonstrated that anti-tobacco industry attitudes are
strongly negatively associated with cigarette smoking and positively associated with
intentions to quit among young adults.23,24 Anti-tobacco industry attitudes associated with
exposure to the national truth campaign are also associated with intentions to quit smoking
and decreased susceptibility to start smoking among young adults.25 However, health
messages that may apply to cigarette use may not be seen as applicable to hookah use or
dual use, because hookah products have different branding and marketing. We do not yet
know whether there are similar associations between anti-tobacco industry attitudes and
hookah smoking, particularly because young adults may not regard hookah as a tobacco
industry product, as hookah tobacco is not sold under the widely recognized cigarette brand
names.

This is the first study to examine differences between nonsmokers, hookah-only users,
cigarette-only users, and dual users among college attending and noncollege attending
young adults. We hypothesize that 1. current college attendance will be associated with
hookah use and 2. hookah users have different beliefs about tobacco and the tobacco
industry than cigarette-only users
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METHODS
Sample Selection

Young adults can be difficult to reach by traditional survey methods.26 Researchers have
used time-location sampling (TLS) to identify random samples of similarly hard-to-reach
populations, such as injection drug users, that approximate probability samples.27 To capture
young adults at highest risk for tobacco use, we used TLS methods to collect random
samples of the young adult bar-going population in 5 cities: San Diego, CA, Tulsa and
Oklahoma City, OK, and Albuquerque and Las Cruces, NM. These cities were selected for
the study because all had plans to implement interventions addressing young adult tobacco
use and so had a need to understand tobacco use patterns in this population, including
hookah use.

Data Collection
Randomized TLS strategies were used to collect a random sample of the young adult bar-
going population in each city. Randomized TLS is widely used by public health
professionals to collect data among hard-to-reach and “hidden” populations via venues
where the target populations tend to gather or congregate, such as men who have sex with
men in certain bars and dance clubs, commercial sex workers in “red light” districts, or
intravenous drug users at “shooting galleries.”28-31

Following the TLS protocol, we created a census of all the specific venues, days, and time
intervals in which young adults attend bars. Qualitative interviews with key informants,
patrons in focus groups, and bar owners were used to enumerate all bars and nightclubs
popular with young adults (including the specific nights of the week and times of night), as
well as local events, shows, and other venues frequented by young adults in each geographic
location. Survey data collection venues and times were randomly selected from this list. By
randomly selecting venues, days, and times, members of the target population have
approximately equal chances of being sampled, making TLS a probability sampling
method.28-30

Trained study personnel visited the selected locations at the designated randomly selected
times. Permission to collect data was obtained from bar managers at every venue, and bar
entry fees were paid, when applicable. Study personnel counted the total number of people
present in the venue or designated sampling area (e.g., crossing an imaginary line drawn on
the street in an area with foot traffic) during the data collection period and approached all
individuals present at the time of sampling who appeared to be between 18 and 29 years of
age. Participants whose self-reported age was between 18 and 29 were invited to complete
paper-and-pencil surveys. Trained personnel explained the study, and all participants
verbalized that they understood they were participating in a voluntary research study. Verbal
informed consent was used to maximize convenience for the participants. Patrons who
appeared to be intoxicated or who were unable or unwilling to complete the verbal informed
consent procedure for any reason were not included. Detailed study information was offered
to all participants in an information sheet, and all participants were given a study business
card containing contact information for the study and a link to the study Web site, which
also contained a copy of the informed consent form. After surveys were collected, age was
cross-checked using date of birth. We focused on the young adult population and restricted
analyses to adults aged 18 to 25.

Bars open and close frequently, and a venue's popularity also changes. Therefore, the list of
target bars and times was updated every 2 weeks so that newly opened bars were included
and bars that closed were eliminated from the list. In addition, bars that were found not
matching the desired target when visited for data collection (e.g. the patrons were all too
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old) were eliminated from the census during the following data collection period, in
accordance with the TLS protocol.28 Due to young adult venue patronage patterns, data
collection was completed between 8 pm and 12 am in all sites.

Using these methods, between September 2009 and July 2011, 2,243 surveys were collected
in San Diego, CA; 2,200 surveys in Oklahoma City, OK; 2,095 in Tulsa, OK; 1,044 in
Albuquerque, NM; and 894 in Las Cruces, NM. Across all sites and data collection time
periods, 79.1% of those within the age range invited to participate agreed to complete
surveys, ranging from 63.4% in Albuquerque to 91.4% in San Diego. The data collection
protocol was approved by the institutional review board (IRB) of the University of
California, San Francisco.

Measures
Dependent Variables
Current Tobacco Use: Respondents reported the number of days they used hookah and the
number of days they smoked cigarettes in the past 30 days. For each tobacco product,
responses were coded as 0 if the respondent did not use in the past month and 1 if the
respondent used the product in the past 30 days. Using these two items, we created a tobacco
use measure with 4 categories: no tobacco use, hookah-only, cigarettes-only, and dual use of
hookah and cigarettes.

Independent Variables
College status: College status was measured using 3 categories: graduated from college,
currently in college, and never went to college/dropped out of college.

Demographics: Age was measured using 2 categories: 18- to 20-year-olds and 21- to 25-
year-olds. Race/ethnicity was measured using dummy variables for 4 categories: non-
Hispanic Caucasian, non-Hispanic African American, Hispanic, and non-Hispanic Other
(which included Asian, Pacific Islander/Hawaiian, and American Indian/Alaska Native).
Sexual orientation was coded as 1 if the respondent identified as gay, lesbian, or other sexual
orientation and 0 for straight.

Anti-Secondhand Smoke (SHS): Respondents reported how much they agreed with 2
statements describing the harmful effects of SHS on a 5-point Likert scale. Consistent with
prior analyses,24 responses were coded as 1 if the respondent agreed completely with both
statements (average score=5) and 0 if the respondent did not agree completely with both
(average score <5).

Anti-Tobacco Industry: Agreement with 3 items describing support for taking action
against the tobacco industry was reported on a 5-point Likert scale. Consistent with previous
analyses,24 responses were coded as 1 if the respondent strongly supported action against the
tobacco industry (average of at least 4 out of 5 points across the three items) and 0 if the
respondent did not strongly support action against the tobacco industry.

Advertising Receptivity: Respondents reported whether they would use a tobacco industry
promotional item; in accord with prior studies,32 responses were coded as 1 if the
respondent was receptive (would use these products) and 0 if the respondent would not use
these products.

Current Binge Drinking: Current binge drinking was defined as having at least 5 drinks/
shots of alcohol on 1 or more days in the past 30.
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Statistical Analysis—Bivariate analyses of all variables for hookah use and cigarette use
were conducted using Pearson chi-square tests. Similar to prior studies,22 multivariate
multinomial logistic regression models were used to examine the relationship between use
of hookah and cigarettes with age, race/ethnicity, sex, sexual orientation, education, SHS
attitudes, tobacco industry attitudes, advertising receptivity, binge drinking, time, and
location. Specifically, the 4 category dependent variable was used in the multinomial
logistic regression. Results from the same model were calculated in reference to both
“nonsmokers” and to those who used “only cigarettes” for comparison. Results with
“nonsmokers’ as the reference category were used to compare hookah-only users, dual users
(past month hookah use and past month cigarette use), and cigarette-only users with
nonsmokers. Similarly, results with “only cigarettes” as the reference category compare
nonsmokers, hookah-only users, and dual users with cigarette-only users. Due to the fact
that data were collected over several years and across several locations, the model included
control variables for both time (data collection year) and location (data collection city).

Data from all 5 locations were combined for all analyses. To confirm that location did not
have an effect, interaction terms between each location and each of the key independent
variables (anti-SHS, anti-tobacco industry, and ad receptivity) were included in a full model.
Only 1 of the interaction terms was statistically significant in the full model, and the
Bayesian information criterion (BIC) was 13410.2 for the reduced model and 13667.2 for
the full model. Based on these results, we concluded that the reduced model is preferred, and
there are no consistent location-specific effects. Accordingly, we combined data from the 5
cities for these analyses without including interaction terms for location. All analyses were
done using Stata 11.0.

RESULTS
Most prior studies have examined hookah users as a single group, usually defined by hookah
use irrespective of co-use with cigarettes. In this sample, 21.3% of the respondents reported
current 30-day hookah use. Among current hookah users, 22.6% were hookah only users,
and 77.4% were dual users of both cigarettes and hookah (Figure 1). We found significant
demographic differences when distinguishing between hookah-only users and dual users in
terms of college status and sex. Specifically, hookah-only users were more likely to be in
college (64.9%) compared with dual users (54.7%) and cigarette-only users (44.3%, P<.
001). We found that the majority of hookah users (57%) were current college students and
that 84.5% of hookah-only users and 73.7% of dual users were college students or graduates.
In terms of sex, 52.7% of hookah-only users were male, whereas 69.1% of dual users were
male (P<.001). Frequencies for all variables across tobacco use types are reported in Table
1.

Comparing hookah-only users, cigarette-only users, and dual users with nonsmokers
Results from an adjusted multinomial regression model comparing hookah-only users,
cigarette-only users, and dual users in reference to nonsmokers are reported in Table 2.
Comparing the adjusted relative risk ratios (RRR), results show that being in college and
having graduated from college were negatively associated with both cigarette-only use and
dual use relative to nonsmoking. The association between college status and hookah-only
use was not significantly different than that for nonsmokers. This suggests that unlike the
negative association between college status and cigarette use, college going young adults
were as likely to be hookah-only users as they were to be nonsmokers.

The associations between anti-SHS attitudes, anti-tobacco industry attitudes, and receptivity
to tobacco marketing are different for the 4 smoking types. Both cigarette-only users and
dual users were significantly different from nonsmokers in terms of all 3 tobacco-related
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attitudes. Relative to nonsmokers, those having strong anti-tobacco industry attitudes and
strongly believing in the dangers of SHS were less likely to be cigarette-only users or dual
users, whereas those who are receptive to tobacco marketing were more likely to be
cigarette-only users or dual users. In contrast, hookah-only users and nonsmokers were not
significantly different in their beliefs about the dangers of SHS. For both strong anti-tobacco
industry attitudes and receptivity to tobacco marketing, hookah-only users showed similar,
but lower, odds as the other smoker types.

Hookah-only users, cigarette-only users, and dual users were also significantly different
from nonsmokers in terms of binge drinking. Binge drinking was positively associated with
each of the 3 smoking types relative to nonsmokers, with the RRR being the highest
(RRR=4.41, P<.001) for dual users.

Comparing hookah-only users and dual users with cigarette-only users
To compare tobacco-related attitudes among smokers, we adjusted the reference category in
the same model to compare hookah-only users and dual users with cigarette-only users using
multinomial regression (Table 3). Current college students had significantly higher risk of
being hookah-only users (RRR=2.53, p<.001) or dual users (RRR=1.34, p<.01) compared
with cigarette-only users. College graduates were also more likely to be hookah-only users
than cigarette-only users. College graduates risk of being dual users was not statistically
different from their risk of being cigarette-only users.

Comparing hookah-only users to cigarette-only users, those with strong anti-tobacco
industry attitudes were more likely to be hookah-only users, whereas those who were
receptive to tobacco marketing were more likely to be cigarette-only users. This suggests
that tobacco marketing and denormalization messages may not influence hookah-only users
in the same way that they affect cigarette-only users. However, beliefs about the dangers of
SHS did not differ significantly between hookah-only users and cigarette-only users.
Compared with cigarette-only users, dual users were less likely to strongly believe in the
dangers of SHS. On the other hand, dual users were significantly more receptive to tobacco
marketing than cigarette-only users. Anti-tobacco industry attitudes did not differ
significantly between dual users and cigarette-only users.

Binge drinking was also positively associated with dual use compared with cigarette-only
use.

COMMENT
Our findings support the focus on college young adult populations for hookah use and
suggest that messages tailored by type of tobacco product used may be needed. We
hypothesized that college students would be more likely to use hookah. Confirming this,
significantly larger proportions of college students reported using hookah than both
cigarettes alone and nonsmoking. Furthermore, we found that current college students and
college graduates were at greater risk for using hookah (with or without cigarettes) than
using cigarettes alone relative to noncollege young adults.

Among college-going young adults, currently being in college was more strongly associated
with hookah-only and dual use than was having graduated from college. Our data are not
longitudinal, so it is not possible to discern trajectories of hookah and cigarette use over
time. However, our sample includes young adults who were currently in college and those
who have graduated from college, which allows for comparison between these groups.
Comparing young adults currently in college with those who have graduated may suggest
tobacco use trends for future longitudinal study.
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Our findings suggest 2 possible interpretations for the stronger association between current
college status and hookah use: (1) the college environment in particular favors hookah use,
and/or (2) there is a cohort effect among young people who are currently in college
compared with those who have already graduated from college. It is possible that both of
these factors could influence hookah use; that the college environment increasingly favors
hookah use more so than in the past and that hookah use is becoming increasingly popular
with cohorts over time. This would be consistent with increasing young adult exposure to
hookah use as disproportionate numbers of hookah bars open near college campuses.
However, our data do not allow for empirical analysis of these possibilities, and we
recommend that future longitudinal research explore these issues. This is particularly
important because the availability of hookahs and hookah bars may be rapidly increasing
near college campuses. In addition, we confirmed prior findings that hookah use is
associated with younger age, sex, cigarette smoking, and binge drinking.2,15,22 In our
samples, hookah-only users were more evenly split between males and females, whereas
dual users were predominately male.

Our study also suggests that college campuses are an efficient way to reach current hookah
users, particularly those who smoke hookah exclusively, as 84.5% of hookah-only smokers
were college students or graduates. However, among the respondents currently in college,
dual users of both hookah and cigarettes outnumbered hookah-only users by about 3 to 1, so
college health professionals need to address both hookah-only use and dual use. In addition,
we found that hookah-only users were attitudinally differ from cigarette-only users and dual
users of hookah and cigarettes and thus may require tailored messages. We found evidence
that supported our second hypothesis: hookah users have different beliefs about tobacco and
the tobacco industry than cigarette-only users. Differences between hookah-only users and
cigarette-only users suggest that hookah may be attracting a population of young people who
might not otherwise use tobacco. The attitudinal differences between hookah-only users and
dual users also suggest there may be distinct processes leading to initiation into hookah use.
One explanation is that hookah products’ distinctiveness from cigarettes and the tobacco
industry may make hookah attractive to some nonsmokers. Another is that perceived
similarities between smoking cigarettes and smoking tobacco using hookahs may make dual
use attractive to some smokers. This suggests that college health professionals should
develop programs or educational materials addressing hookah use among college students.
Such programs need to address college student attitudes that hookah use is different from
cigarette smoking, and that it is disconnected from the tobacco industry. While the hookah
sellers and manufacturers are largely distinct from the traditional cigarette companies,
attention could still be drawn to the use of promotional strategies known to appeal to the
young (such as fruit flavors), use of social and cultural practices related to hookah that
normalize use, and downplaying the health effects of hookah use.

Limitations
This study uses cross-sectional data and cannot be used to establish causal relationships
explaining hookah use patterns. Use of these products should be studied longitudinally
among college students and noncollege young adults to determine the whether hookah may
be attracting new tobacco users or discouraging cigarette smokers from quitting. Research is
needed to determine what about the college student experience explains the increased
association between currently attending college and using hookah. Our study did not include
measures of the health effects or perceptions of health effects related to hookah use, and all
measures of tobacco use were self-reported. However, self-reported cigarette use has been
extensively studied and found to be highly consistent with biochemical validation, and
currently there is no biomarker for hookah use. These findings are also limited to the young
adult population in bars and clubs and may not generalize to the larger populations of
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college attending and noncollege attending young adults. However, the young adult bar-
going population is an important focus for research into hookah use because of the social
and venue-based nature of hookah smoking, and the high rates of young adult hookah use.
Additionally, data were collected over the course of several years and in several locations
and may not generalize to all contexts. We attempted to control for potential time and
location bias by testing for location-specific effects and including control variables for both
time and location in regression models.

Conclusions
We found that attending college was positively associated with both hookah-only and dual
use. These results suggest that while noncollege attending young adults may be at increased
risk for current cigarette use, college students may be at increased risk for hookah use,
especially hookah-only use. Novel interventions should be developed since existing
strategies and messages largely target cigarette smokers and some of these messages may be
viewed as irrelevant for hookah. Tailored interventions for hookah use should address the
widespread misperceptions regarding the health risks of hookah, and the possibility that
hookah use could lead to nicotine addiction and/or dual use in this high-risk population. Our
findings suggest several possible recommendations for addressing hookah use.

These results support the conclusion that hookah-only users have different attitudes than
nonsmokers and cigarette-only users, particularly because hookah-only users do not
associate their hookah use with the tobacco industry and are less receptive to tobacco
advertising. Therefore, antitobacco messages that emphasize tobacco industry
denormalization may also need to associate hookah with the tobacco industry to be effective.
Framing hookah as a tobacco product that is aggressively promoted by an industry may
increase the relevance of denormalization messages for hookah users. While not the subject
of this study, similar to their differing attitudes about hookah and the tobacco industry, it
may be that many young adults do not consider hookah use to be smoking or hookah users
to be smokers. To reach hookah users, interventions may need to address the perception that
hookah is not a tobacco product. College health professionals are starting to develop
educational materials addressing myths about the safety of hookah use, and these materials
should also help students to recognize that hookah use is frequently a form of tobacco use.
College administrators should support the message that hookah use is not acceptable on
campus, and ensure that hookah can be included in campus tobacco-free policies to help to
address the misperception that hookah use is not tobacco use.

Because hookah users do not differ from smokers in beliefs about the dangers of SHS, they
may be more receptive to messages addressing this issue. Education about the dangers of
exposure to hookah smoke may also resonate with college student hookah users. Future
research should also explore the effectiveness other hookah-specific messaging (such as
carbon monoxide exposure or infectious disease risk) among both hookah-only and dual
users. Additionally, our findings highlight the continued importance of alcohol use and bar
settings as risk factors for all types of tobacco use in the college student population,
particularly for dual use. The proximity of hookah bars to colleges, as well as campus
policies about hookah use, may also affect the social acceptability of hookah use among
college students. College health professionals should ensure that campus smoke-free or
tobacco-free policies allow the inclusion of hookah as a tobacco product.

Further research is needed to better understand the increased risk for hookah use among
college students suggested by our findings. Longitudinal data on trajectories of use among
college and noncollege young adults may help explain the degree to which exposure to
hookah use and hookah marketing near college campuses might influence hookah use.
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Given the increasing popularity of hookah use, surveillance studies should be adequately
powered to monitor hookah-only and dual use trends among college students.
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Figure 1.
Percentages of types of young adult past 30-day hookah users
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Table 1

Demographic characteristics and attitudes for hookah and cigarette users

Nonsmoker Hookah-Only User Cigarette-Only User Dual User Total

Characteristic/Attitude N = 3,219
(47.7%)

N = 322 (4.8%) N = 2,109 (31.2%) N = 1,104
(16.3%)

N = 6,754
(100.0%)

College Status
***

Graduated 29.5 19.6 26.5 19.0 26.4

In college 54.7 64.9 44.3 54.7 51.9

No college/dropout 15.8 15.5 29.2 26.3 21.7

Age
***

    18–20 7.1 12.8 5.9 13.7 8.1

    21–25 92.9 87.2 94.1 86.3 91.9

Race/Ethnicity
***

    Caucasian 50.4 48.1 58.2 49.7 52.6

    African American 6.4 6.5 4.8 3.6 5.4

    Other
a 16.04 17.4 17.8 21.1 17.5

    Hispanic 27.2 28.0 19.3 25.6 24.5

Sex
***

    Male 45.0 52.7 49.9 61.9 49.6

    Female 55.0 47.3 50.1 38.1 50.4

Sexual Orientation
***

    LGBT 8.7 13.1 14.4 17.4 12.1

    Straight 91.4 86.9 85.6 82.6 87.9

Cigarette Smoking
***

    Daily 0.0 0.0 36.8 34.8 17.2

    Non-daily 0.0 0.0 63.2 65.2 30.4

    Not in past month 100.00 100.00 0.0 0.0 52.5

Anti-SHS
*** 46.5 34.6 28.6 21.0 36.2

Anti-Tobacco Industry
*** 47.8 36.3 19.2 19.5 33.8

Receptive to Tobacco

Advertising
***

17.2 25.0 36.0 43.3 27.6

Binge Drinking
*** 59.5 75.7 78.5 87.5 70.7

a
Asian, Pacific Islander, American Indian, and Other LGBT = lesbian, gay, bisexual, transgendered; SHS = secondhand smoke

***
P<.001
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Table 2

Comparing hookah-only users, cigarette-only users, and dual users with nonsmokers by college status,
tobacco-related attitudes, and binge drinking

Nonsmoker Hookah-Only User Cigarette-Only User Dual User

Characteristic/Attitude RRR (95% CI) RRR (95% CI) RRR (95% CI) RRR (95% CI)

College Status

    In college Ref 1.35 (.95–1.91)
.53 (.45–.63)

***
.72 (.59–.88)

***

    Graduated Ref .80 (.53–1.21)
.52 (.43–.62)

***
.47 (.37–.60)

***

    No college Ref Ref Ref Ref

Anti-SHS Ref .80 (.61–1.04)
.77 (.67–.89)

***
.58 (.48–.70)

***

Anti-Tobacco Industry Ref
.72 (.56–.94)

*
.33 (.28–.38)

***
.39 (.32–.47)

***

Ad Receptivity Ref
1.37 (1.03–1.82)

*
1.95 (1.69–2.25)

***
2.45 (2.06–2.90)

***

Binge Drinking Ref
2.15 (1.63–2.85)

***
2.17 (1.89–2.50)

***
4.41 (3.56–5.47)

***

Notes: The three categories “Hookah-Only User,” “Cigarette-Only User,” and “Dual User” are compared with the omitted reference category of
“Nonsmoker.” The model also adjusted for sex, sexual orientation, age, ethnicity, year, and location, although results are not displayed in the table.

CI = confidence interval; RRR = relative risk ratio; SHS = secondhand smoke

**P<.01

*
P<.05

***
P<.001
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Table 3

Comparing hookah-only users and dual users with cigarette-only users by college status, tobacco-related
attitudes, and binge drinking

Hookah-Only User Dual User Cigarette-Only

Characteristic/Attitude RRR (95% CI) RRR (95% CI) User

College Status

    In college
2.53 (1.79–3.59)

***
1.34 (1.12–1.63)

** Ref

    Graduated
1.54 (1.02–2.34)

* .92 (.73–1.16) Ref

    No college Ref Ref Ref

Anti-SHS 1.03 (.78–1.36)
.76 (.62–.92)

** Ref

Anti-Tobacco Industry
2.21 (1.70–2.92)

*** 1.18 (.96–1.45) Ref

Ad Receptivity
.70 (.52–.93)

*
1.25 (1.06–1.48)

** Ref

Binge Drinking .99 (.74–1.33)
2.03 (1.63–2.54)

*** Ref

Notes: The three categories “Nonsmoker,” “Hookah-Only User,” and “Dual User” are compared with the omitted reference category of “Cigarette-
Only User.” The model included a category for “Nonsmoker;” results are not displayed in the table. The model also controlled for sex, sexual
orientation, age, ethnicity, time, and location, although results are not displayed in the table.

CI = confidence interval; RRR = relative risk ratio; SHS = secondhand smoke

*
P<.05

**
P<.01

***
P<.001
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